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The  Future  of  Applied  Science 
C.  H.  Mitchell,  C.B.,  C.M.O.,  D.S.O..  M.E.I.C. 

A  Survey  of  the  Effect  of  the  War  on  Engineering  Training,  the  Qua'ities  Desirable  in  an  Engineer, 
and  Proposed  Changes  in  the  Curriculum  of  Applied  Science. 

The  future  of  Applied  Science  rests  with  all  of  us  who 
are  concerned  with  the  development  of  this  great  country. 
This  concern  lies  not  onl\'  in  the  actual  processes  of 
development  but  equally  as  well  in  the  education  of  our 
young  men  who  are  going  to  participate  in  its  develop- 
ment. 

It  is  not  for  me  to  point  out  on  this  occasion  the 
■^  of  this  young  Canada  in  its  potentialities  or  to 
on  the  methods  by  which  those  potentialities  will 

be  developed  in  the  next  dk?cade.  But  it  is  opportune  for 
us  to  look  about  and  to  ascertain  what  the  country  expects 
—what  it  demands -of  us,  who,  in  a  large  measure  are 
responsible  for  the  leadership  in  those  methods.  It  is 
opportime  for  us  also  to  examine  into  our  own  capabilities 
and  our  own  preparations  so  far  as  education  is  concerned. 
for  urdertakiiiK  that  work  of  leadership  and  for  influencing 
the  younger  generation  in  those  directions  in  which  the 
development  of  the  country  can  Ix-  followed  best. 

It  is  not  sufficient  for  us  who  are  going  to  be  respon- 
sible for  the  education  of  the  young  men  who  twenty  yv.'.:- 

hence  are  to  Ix-  the  leaders  in  this  country  simply  to  "w..!. 
and  see"  or  to  accept  the  trend  of  events  as  they  arrive  in 
the  inevitable  development  of  the  coimtry.     It    is  for 

Inaugural  address  of   lirik;aiiirr-(jcncral  C.  H.   '  k  .B., 
C.M.G.,   D.S.O.,   as  IX-an  I'l    tin-   Faculty   of   .Appli-  and 

Engine^ng  at  the  t'nivcrsily  ni  Toronto,  8lh  o(  Oclolx-i    i-i-. 

US  to  anticipate  the  requirements  aixl  how  those  demands 
may  be  made,  so  that  when  they  are  put  forward  we  are 
standing  ready  to  meet  them  or.  better  still,  can  say  that 
they  are  already  met,  the  highly  educated  and  trained 
men  are  already  here  or  in  the  fiield  read\'  to  lake  their 
appointed  places. 

Herein,  it  seems  to  me.  is  the  hichest  function  of  a 

great  University  U:  ■  "  "  i, anticipating  its  m. 

so  that  the  necessary   .                 lias  al:  >■ which  the    reaction  C":            ><>ui    in  d 
nowhere  more  than  in  .Applied  Science  ie 
stand  in  need  of  adoption,  of  careful  !^    «    ..=^:- 
sistent  pursuit. 

It  is  now  opportune  for  us  to  examine  ourselves  and 

our  surroundings,  to  orient      :-    '           -       '  f^i Nineteen  Hundred  and  Ni:  e 
tr  rs  that  are  ixisl  and  u:i  the  uUicr  lu  Uta:  iiupclul 

■  \i  are  to  come. 

Who  can  say  what  this  great  war  lus  been  to  us  in 
uilluencing  our  live< 
of  us  who  through  : 
ftre.  realize  that  tt. 
come  back  full  of 
and  the  cons».  : 

and  our  ici' 

o|  the  value  ol  : 
.  I  ruction  of  the  h.  ...^   v 
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of  hope  in  tlu    v^-i .    ...^.    ...il 
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make  and  keep  it  the  best  place  in  the  world  in  which  to 
live  and  to  work.  And  of  those  men  in  the  war  who 
engaged  in  the  engineering  and  scientific  achievements 

■  what  can  we  say  ?  We  can  never  say  enough  and  all  will 
not  be  told  for"  years  to  come.  That  great  man  of  the 
Empire,  Mr.  Llo\-d  George,  has  said — and  he  recognized 
and  said  it  early  in  the  war — "It  is  an  engineer's  war" — and  no  one  knew  better  than  he,  for  among  those  who 
closely  surrounded  him  were  many  of  the  greatest  en- 

gineers and  scientists  of  the  Empire. 

Technical  Knowledge  and  the  War 

We  are  all  aware  that  early  in  the  struggle  an  Inven- 
tions Board  was  constituted  through  which  all  manner  of 

new  devices  and  suggestions  were  brought  to  notice —  and 
■very  democratic,  patient  and  s^Tiipathetic  it  was  too. 
During  the  past  months  we  have  been  reading  with  in- 

terest of  the  decisions  of  this  now  famous  Board  with 
respect  to  the  apportionment  of  the  credit  (and  remun- 

eration) for  the  numberless  devices,  which  have  now  be- 
come historic  in  the  years  of  battle. 

On  the  field  of  battle,  evolving  through  the  months 
and  years  from  the  early  days,  as  many  of  us  remember  the 
stories  of  the  failure?  and  successes  of  individual  offensive 
and  defensive  weapons,  trench  ordnance,  wire  cutting 
de\'ice£,  defensive  trench  structiu-es  and  emplacements, 
mining  and  tunnelling  operations,  the  tremendous  and 
rapid  development  of  artillery  of  both  light  and  heavy  guns 

and,  in  the  end,  the  remarkable  evolution  of  the  "tank" 
with  its  imique  place  in  the  battles  of  the  latter  months. 

In  the  air,  what  can  be  said  in  a  few  words  to  indicate 
the  effort,  the  triumphs  and  the  disappointments  of  the 
engineer  and  the  long  months  of  anxieties  and  trials 
through  which  he  has  finally  emerged  with  the  aircraft  of 
to-day  ?  When  we  remember  that  as  the  war  started,  the 
mechanics  and  the  principles  of  the  science  of  the  aeroplane 
as  we  now  know  it,  were  but  in  their  very  infancy,  we 
realize  how  in  the  few  short  years,  concerted,  diligent, 
almost  feverish  effort  in  the  application  of  science  has 
brought  us  so  far  in  the  actuality  of  aerial  navigation,  a 
study  by  the  way,  in  which  I  had  myself  become  intensely 
interested  as  far  back  as  1894,  twenty  years  before  the  war. 

On  and  under  the  sea  too  there  is  yet  to  be  told  the 
story  of  the  struggle  and  the  patient  careful  months  of  work 
in  the  evolution  of  the  mighty  British  fleet  and  in  the 

effort  to  meet  the  insidious  unseen  menace  of  the  enemy's submarine  warfare. 

Who  can  say  when  and  how  we  may  apply  our  know- 
ledge gained  of  aerial  navigation,  aeroplane  reconnais- 

sances and  aeroplane  photographs;  of  wireless  communi- 
cation— even  wireless  interceptions — as  well  as  of  those 

elusive  principles  of  the  electric  telephone  and  detector 
devices  used  so  successfully  in  the  front  line;  of  the  prin- 

ciples of  acoustics  and  electricity  so  curiously  developed 
in  the  methods  of  sound  ranging  practice  and  so  success- 

fully applied  in  co-operating  with  our  artillery. 

What  of  the  application  of  rapidly  constructed  port- 
able steel  bridges  ;  of  the  principles  of  building  railways  in 

impossible  places  and  roadways  over  impassable  marshes 

or  of  concrete  emplacements  and  steel  reinforced  concrete 
dugouts  to  withstand  the  enormous  impact  of  a  bursting 
shell?  And  under  the  ground  what  more  have  our 
engineers  learned  of  soft  earth  mining,  of  continuous 
contests  with  water  and  ventilation  and  of  live  saving 
apparatus  ?  What  have  we  learned  of  steam,  electric  and 
petrol  motor  traction  and  the  principles  above  all  of 
keeping  the  trafhc  going,  despite  everything  that  the 
frailties  of  man  deprive  it,  the  vagaries  to  which  the 
elements  subject  it,  and  the  fiendishness  of  a  relentless 
enemy  ?  How  far  are  we  on  the  way  to  ensure  stability 
in  the  air  or  in  the  development  of  air  propellers  and 
engines?  What  have  we  learned  that  will  be  useful  in 
the  inevitable  further  development  of  our  shipbuilding  in 
Canada  for  the  sea  coasts  and  great  lakes  ? 

And  in  the  great  basic  industries,  in  steel  and  the 
economic  metals,  in  textiles,  in  ceramics,  and  even  in  the 
graphic  arts,  how  much  more  do  our  soldiers  and  war 
workers  know  for  their  five  years  of  diligent  labour? 
In  the  fields  of  the  manufacturing  industries  of  electrical 
and  mechanical  character,  the  producers  of  the  great 
volume  of  munitions  and  of  the  multitudinous  articles  of 
equipment  and  apparatus  of  warfare  by  their  new  devices 
and  new  applications  and  by  their  new  methods  of  manu- 

facture and  organization  of  labour  have  brought  about  a 
new  epoch  in  the  whole  of  our  industrial  structure; 
what  have  we  learned  and  what  are  we  going  to  do  about 
it? 

And  perhaps  greater  than  all,  in  the  value  of  chemical 
industry,  do  we  look  for  the  lead  which  the  war  has  given. 
The  initiative  in  this  which  was  undoubtedly  held  by  the 
enemy  at  the  commencement  of  the  war,  went  through  a 
long  period  of  trial  and  competition  between  the  two  great 
armies  of  scientific  workers  until,  when  the  war  ended  even 
the  enemy  will  agree  that  the  domination  of  the  scientific 
field  lay  with  the  Allies  of  the  Entente.  In  the  consti- 

tuents of  explosives,  in  fuels,  in  gases  for  offensive  war- 
fare— in  the  components  of  manufacture  of  that  same 

numberless  lot  of  articles  used  in  warfare  and  in  the  normal 
(or  should  we  say  abnormal)  commercial  and  industrial 

development  arising  from  the  seizure  of  the  enemy's foreign  trade  denied  them  by  their  war,  in  all  of  these  the 
applied  sciences  in  the  chemical  industries  contributed  a 
share  in  the  war  which  is  even  yet  but  little  known  to  the 
public  of  the  great  nations  for  whom  it  has  all  been  done. 

And  one  should  not  forget  another  feature,  a  feature 
which  stands  apart,  in  which  the  soldier  returning  to  his 
homeland  from  the  great  battle  regions  of  France,  Flan- 

ders, and  Italy,  but  little  realizes  the  influence.  The 
subtle  unconscious  effect  of  a  life  however  uncomfortable, 
unpleasant  and  lacking  in  the  refinement  of  home,  set 
amidst  the  great  historic  places  of  Europe  and  daily  face 
to  face  with  many  of  the  architectural  and  artistic  gems 
of  the  old  world,  could  not  but  have  an  influence  with  will 
follow  him  through  life.  So  with  all  his  materialism,  with 
the  horrors  of  war,  and  with  his  daily  life  in  contact  with 
the  varied  applications  of  science  to  the  great  business  of 
war,  he  had,  withal,  ever  about  him,  the  object  lessons  of 
the  aesthetic  whereby,  by  contract  he  must  at  least  have 
somewhat  learned  to  love  the  beautiful  in  nature  and  to  be 
inspired  by  the  charming  things  made  by  the  great  masters 
of  the  centuries. 
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The  Wat  and  (àiiuiJlan  EnftinetTlng  Activities 

Lt*t  us  iHuv  turn  lo  ilu*  field  toward  wliich  we  look 
aiid  in  which  we  are  now  callwl  to  work  after  this  war 
lieriod.  Canada  is  quite  as  much  what  slie  was  before  the 
war  but  she  lia>  fovnid  herself  in  a  manner  that  few  of  us 
could  even  ha\t  hi'jK^l.  And  she  has  found  herself  in  no 

(i  in  no  more  imix)rlanl  way  than  in 
>i  ̂ .Teat  resources  and  her  ability  lo 

apply  them  to  lier  own  life  and  the  life  of  the  Empire. 

If  w  !  y  for  a  few  moments  the  trend  of  the 
RTcateHv  ;\  ilies  of  the  country  a>  they  apixared 

firsth-,  betore  the  war.  com|xired  with  the  pi»riod  of  the 
war;  and  secondly,  during  tlie  war  as  compared  with  the 
future  and  its  prospects  of  reconstruction  activities,  we 
find  divergent   differences.     The  activities  have   passed 
throuiih  various  stages.   It  will  be  rememlx'red  that  the 

!)t  features  of  these  activities  Ix'fore  the  war  were 
d  mainly  with  the  huge  railway  construction  and 
IS.     Further  activities  included  other  features  of 

nation,  of  canals  and  terminals,  then  of  hydro- 
electric power  developments  and  a  definite  trend   just 

pre\ious  to  the  war  to  comprehensive  programmes  of  large 
building  construction  connected  with  the  expansion  of 
manufacturing  and  commerce.     This  period  too  claimed 
a  lengthy  activity  in  mining  and  its  allied  industries. 

The  war  changed  all  that;  through  the  same  sudden 
transition  by  which  we  passed  from  peace  to  war  we  almost 
as  suddenly  passed  from  the  stages  just  described  to  the 

quent  upon  the  national  mobilization  of  all 
-,  and  with  thai  came  an  entirely  different 

ihaiacier  ul  engineering  activity.  It  resolved  itself  into 
the  transfomialion  of  most  of  our  great  manufactories  into 
munition  works  or  works  solely  engaged  upon  war  material, 

whilst  the  remainder  and  man\'  new  ones  had  perforce 
to  continue  in  the  work  of  carrying  on  the  normal  indus- 

tries for  the  life  of  the  country  carried  on  with  redoubled 
energy.  Thus  all  the  great  public  works  of  state  or 

municipalit\-  were  either  hurriedly  completed  or  abandoned 
for  the  time  being. 

In  the  same  manner  the  sudden  termination  of  the 
war  from  it-  toanu:  d  armistice, 
brought  aboi.  .uoninl!:<  ledirection. 
With  the  difference,  however,  tliat  the  great  public  works 
liave  not  been  resun.ed  and  if  one  may  be  bold  lo  forecast, 
it  is  unlikely  that  they  will  be  for  some  lime  lo  come  in  so 
far  as  railway  construction  is  concerned. 

Bui  wlial  does  appear  on  the  horizon,  as  the  future  of 
these  great  activities  of  the  country  indicates  is  a  large 
resumption  of  manufacturing  and  industrial  work  tlirough 
the  return  lo  peaceful  pursuits  and  ihe  consequent  read- 

justment of  all  that  pertains  lo  the  life  of  a  newly  developed 
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Translating  these  considerations  into  ttrm*  of  The 
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find   Electrical,   Meclianical  and  Chemical   E  -4 
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History  of  Engineering  Instruction 

To  appreciate  properly  the  relation  of  the  demand  and 
supply  ot  scientific  education,  if  we  may  use  such  terms, 
it  is  necessary  to  first  go  back  and  consider  the  historic 
evolution  of  Applied  Science  and  Engineering  in  this  and 
some  of  the  other  older  universities  on  this  continent. 
In  doing  so  it  is  curious  to  find  how,  within  limits,  the 
university  or  college  education  has  endeavoured  to  meet 

the  requirements  of  the  particular  period  in  the  country's 
development.  Forty  years  ago — and  engineering  in  this 
University  of  Toronto  under  the  Old  School  of  Practical 
Science  dates  back  to  that  period — it  was  wholly  Civil 
Engineering  and  was  designed  to  meet  a  demand  mainly 
for  those  public  works  which  were  necessary  to  the  growth 
of  the  country  at  that  time.  Thirty  years  ago,  a  critical 
period  in  the  development,  a  departure  had  been  made, 
increasing  or  van,ing  the  courses  to  include  Mechanical 
and  Electrical  Engineering,  Architecture  and  Chemistry — 
as  an  instance,  when  I  myself  graduated  in  Civil  Engin- 

eering twenty-seven  years  ago,  there  were,  out  of  a  total 
class  of  nineteen,  fourteen  in  Civil,  three  in  Mechanical 
and  Electrical,  one  in  Architecture  and  one  in  Chemistry. 

In  the  intervening  years  a  steady  increase  of  the 
departments  other  than  Civil  has  taken  place,  and  we  now 
find  that  after  various  cycles  of  influences  the  industrial 
groups  have  come  rapidly  to  the  front  and  even  dominate 
the  whole  Faculty.  This  is  but  a  reflection  of  the  normal 
development  of  the  country,  and  is  after  all,  what  was  to  be 
expected.  As  for  the  phases  tlirough  which  the  general 
process  of  the  teaclaing  of  Applied  Science  has  passed 
through  these  years,  it  is  equally  interesting  to  observe 
that  the  great  principles  which  were  laid  down  in  those 
early  days — those  of  the  splendid  founder  of  this  great 
Faculty,  the  late  Dean  Galbraith — have  been  and  still 
are  adhered  to — and  let  me  now  say  that  so  far  as  I 
myself  can  influence  them,  will  still  be  adhered  to,  modified 
only  in  so  far  as  may  be  necessary  to  meet  the  changed 
situation  of  the  times.  These  great  principles  are  com- 

prised in  the  teaching,  first  the  necessary  theoretical 
science,  and  then  the  methods  of  application,  in  other  words 
the  placing  of  mathematics,  physics,  chemistry,  and  des- 

criptive geometry,  with  the  inevitable  drawing,  before 
the  work  of  the  applied  science  itself. 

In  the  cycles  of  change  in  the  methods  and  in  what 
may  be  termed  the  fashion,  in  Applied  Science  education, 
a  curious  period  of  transition  is  just  now  coming  about, 
irrespective  of  the  influence  of  the  war.  It  is  easily 
recognized  that  dating  from  say  ten  years  ago,  a  wave  of 
specialization  swept  over  this  continent  and  before  and 
even  during  the  war  was  running  riot  amongst  the  younger 
graduates  of  Engineering  schools  in  an  alarming  fashion. 
It  is  ob\iously  necessary  to  point  out  that  a  young  gentle- 

man scarcely  out  of  his  teens,  however  brilliant  he  may  be, 
can  hardly  be  said  to  be  a  subject  for  intensive  specializa- 

tion in  such  difficult  branches  of  professional  work  as 
present  themselves  in  these  fields  of  learning  and  practice. 
Despite  all  efforts  and  contriving  it  seemed  to  have  taken 
the  fancy  of  the  young  generation  so  that  they  were  the 
more  drawn  to  those  institutions  where  attractive  special 
intensive  courses  were  offered  for  their  choice.  I  am 
glad  to  say,  however,  that  this  criticism  is  but  slightly 

directed  toward  Canadian  universities.  That  was  all 

very  well  up  to  a  certain  point,  but  the  process  got  some- 
what out  of  hand,  the  pendulum  swung — and  has  swung — 

too  far,  and  now  we  are  confronted  with  the  inevitable 
readjustment  by  which  a  means  is  sought  to  counteract 
this  tendency. 

Requirements  in  Technical  Education 

Reverting  to  the  great  fundamental  principles  of 
Applied  Science  education  it  must  be  accepted  that  the 
first  requisite  is,  without  question,  a  sound  general 
education  as  a  foundation.  This  principle  has  already 
been  put  into  practical  application  in  this  University  by 
the  establishment  of  more  comprehensive  and  more  string- 

ent requirements  at  matriculation,  whereby  not  only  a 
very  high  standard  is  required  in  mathematics,  (senior 
matriculation),  but  high  standing  is  also  necessary  in 
English  and  languages.  But  that  is  only  the  start  and  does 
not  by  any  means  ensure  all  those  fundamentals  which  form 
the  foundation  for  the  proper  education  of  the  applied 
scientist  or  engineer. 

Following  this  further  and  considering  the  entire 
education  of  the  young  engineer,  there  seems  only  one 
conclusion  as  to  the  necessity  of  to-day  in  this  young 
country  at  its  critical  stages  of  development .  For  now-a- 
days  we  require  not  only  technologists  in  the  form  of 
applied  scientists  or  engineers  but  we  want  men  who  are 
more,  much  more  than  that,  we  require  to  produce  men 
who  by  their  college  education  will  be: 

First — Broadly  educated,  cultured  gentlemen. 

Second — Good  citizens  of  Canada  and  leaders  of 
influence  within  the  community  in  which  they  may  be 

placed. Third — Thoroughly  educated  technologists  in  what- 
ever branch  of  applied  science  they  may  choose  to  enter. 

How  best  to  produce  this  type  of  rounded  out  gra- 
duate in  the  four  short  years  in  which  he  is  under  the 

influence  of  his  professors  and  instructors  is  open  to  much 
discussion  and  time  does  not  permit  to  follow  it  through. 
It  is  obvious,  however,  that  if  a  University  education 
does  nothing  else,  it  ought  to  produce  a  broadly  educated, 
well  informed  citizen,  capable  of  thinking  for  himself  on 
all  public  questions  and  taking  his  part  in  leadership  and 
genuine  public  service — all  this  apart  entirely  from  the 
necessary  special  education  and  the  application  of  it  to 
his  gaining  a  livelihood  in  the  practice  of  his  chosen  pro- 

fession. If  then  in  coming  up  to  the  University  to  obtain 
his  education,  he  must  devote  himself  to  his  professional 
course  in  Applied  Science,  that  course  and  that  Faculty 
must  provide  him  with  his  education  in  its  entirety  and 
must,  therefore,  not  limit  itself  solely  to  the  technological 
side  of  it. 

At  the  other  end  of  the  scale  of  his  education  the 
young  engineer  of  to-day  who  is  not  to  be  over  specialized 
must  learn  to  think  in  terms  of  subjects  and  educational 
values  which  may  prove  of  the  most  use  to  him  on  going 
down  from  the  University  and  entering  his  professional 
life.    True,  it  has  been  said  he  must  have  been  grounded 
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The  Retiirneil  Soldier  and  Applied  .Science 

'  us  t>pixtrlLine  to  revert  to  the  relurned 
>^lt  ;.  K)k  at  .Applied  Science  and  its  cliangi-d 

■IIS  ihruunh  his  eyes.     He  has  seen  as  no  one  else 
.,.-11  the  truest  application  ol  science  to  the  most 

practical  of  jiroblems  that  have  ever  been  put  on  in  the 
world  drama,  and  he  has  seen  as  no  one  else  has  seen  the 
results  of  that  application.  He  e.xpecls  on  coming  back 
liere  to  his  Iniversity  that  we  too  have  an  appreciation  of 
how  better  to  apply  these  great  principles  of  science  lo  the 
wt>!  -  not  of  war  but  of  peace,  and  his  eyes  are 
on  i  y  as  never  before. 

Doubtless  the  1\tx?  of  student  will  be  found  to  have 
changed  during  the  past  years  in  so  far  a-^  the  war  has  led 
its  imprint.  1  speak  of  ihis  because  the  returned  soldier 
types  and  the  normal  types  of  recent  years,  were  influenced 
by  war  conditions,  are  of  a  peculiarly  high  order,  and  in 
making  this  statement  1  lun  speaking  from  an  experience 

which  1  '    '    '  visits  to  many  universities  including 
ihose  i'  in.     As  I  si(X)d  before  the  first  year  in 
Ap'  a  week  ago  to-day,  over  half  of  them 
rei  -.1  could  not  help  but  be  struck  by  the 
pai  features,   the   intelligent   types   and 
gei    -  uf  men  who  can  and  will  energetically 
ace.  things,  an  especially  valuable  characteristic 
in  tin  I  u^.iieer.  Then  I  thought  of  that  splendid  tribute 
which  1  heard  Cieneral  Sir  .\rthur  Currie  pay  to  the  Cana- 
dia:  '   '  '  '  'V-  speech  lo  the  Canada  Club 
in  1  I  ly  last,  in  which  he  said  "All Ca:  rives   or    are    immediate 
des.  i       of  them  have  gained  or 
inhenled  these  nuiehblc  Mgns  with  which  Nature  graced 
the  bodies  and  souls  ol  those  who  liave  pitted  their  will. 
their  strength,  and  their  determination  against  elemental 
forces  and  have  earned  for  themselves  a  portion  of  her 

riches." 
The  war  itself  produced  new  characteristics  in  those 

who  remained  in  Canada  and  those  who  went     '       i 
The  spirit  of  irresponsibility,  so  deplorably  m... 
itself  before  the  war,  was  arrested,  and  gave  place  lo  a 
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difficulty  in  his  early  years  in  orienting  himself  to  the 
objects  and  processes  of  study  in  Applied  Science,  in 
discovering  the  relative  value  of  the  various  subjects  he  is 
put  to  study  and  in  realizing  the  application  of  these 
subjects  to  the  real  business  of  engineering  practice. 

Much  stress  is  laid  by  British  and  American  Universi- 
ties on  the  inclusion  of  what  they  call  practical  engineering 

work  side  by  side  with  the  theoretical  work  in  the  earlier 
years.  This  was  clearly  recognized  in  this  University  in 
the  early  curriculum  of  the  School  of  Practical  Science 
and  has  been  a  feature  ever  since — for  instance  the  labora- 
ton,'  work  helps  out  the  lectures  in  electricity  and  me- 

chanics and  survej-ing  helps  out  the  mathematics.  In 
addition  to  this  our  curriculum  here  has  always  made  it 
an  essential  that  the  student  engage  in  some  actual  prac- 

tical emploA-ment  in  the  field  and  in  engineering  works 
during  the  summer  holiday,  lengthened  specially  for  this 
purpose,  and  a  new  departure  is  now  made  by  the  establish- 

ment of  a  large  rural  camp  or  school  about  thirty  miles 
north  of  Toronto  for  the  purpose  of  carrying  on  instruction 
in  surve},ing  independent  of  that  experience  to  be  gained 
in  the  ordinary  manner.  The  general  tendency  now,  and 
one  to  be  encouraged  in  connection  with  the  education 
of  the  electrical,  mechanical,  or  chemical  engineer,  is  to 
participate  in  real  industrial  work,  not  only  through  the 
summer  holiday  period,  but  in  some  form  of  continuous 
co-operation  with  industries.  Such  work  should  be  super- 

vised to  some  extent  by  the  College,  and  used  as  a  source  of 
problems  and  projects  for  scientific  analysis  and  study  and 
can  be  made  mutually  useful  to  the  industry  and  the 
student.  I  appeal  to  the  manufacturers  of  Toronto  and 
the  vicinity  to  meet  the  University  in  this  regard,  and  I  can 
assure  them  that  in  most  cases  whatever  inconvenience 
they  may  be  put  to  by  such  an  arrangement  will  be 
reciprocated  in  some  form  to  the  advantage  of  their  work 
in  connection  with  study  and  research  which  may  arise 
from  it. 

Expansion  in  Applied  Science  Education 

While  it  is  doubtless  expected  of  me  on  assuming  this 
post  to  indicate  along  what  lines  the  course  of  expansion 
in  Applied  Science  education  will  proceed,  it  is  almost  too 
early  to  go  into  further  detail  as  to  the  curriculum  than 
has  already  been  outlined.  As,  however,  a  certain  well 
defined  policy  is  already  in  progress  it  may  be  sufficient  to 
add  to  the  foregoing  that  it  is  considered  desirable 
amongst  other  things  to  reconstitute  the  Department  of 
Civil  Engineering  to  embrace  general  sections  which  will 
deal  more  specifically  with  those  subjects  of  Municipal 
and  Sanitary  Engineering  which  are  and  will  be  more 
demanded  by  our  municipalities  whether  civic  or  rural. 
In  this  department  too  it  is  thought  that  even  in  the  face 
of  changing  tendencies  already  referred  to,  Transportation 
Engineering,  (by  Railway  and  Canal),  as  well  as  Highway 
Engineering  should  be  further  expanded  in  the  senior 
years. 

Irrigation  and  Reclamation  Engineering  too,  so 
requisite  in  the  development  of  our  Western  Provinces 
especially,  should  be  given  more  attention,  and  even  the 
work  in  Water  Power,  already  highly  developed  in  our 
curriculum,  should  be  broadened. 

The  inclusion  of  a  course  of  lectures  and  laboratory 
work  in  .'Erodynamics  so  much  in  demand  arising  out  of 
the  war.  is  already  provided  for,  and  much  assistance  will 
be  obtained  by  the  elaborate  air  channel  and  other  experi- 

mental apparatus  which  already  has  been  installed  in  the 
Thermodynamics  Building  during  the  past  year. 

The  subjects  of  Ship-building  and  Naval  Architecture, 
which  appear  to  be  now  in  some  demand  especially  with 
the  revival  of  Canadian  shipping  on  the  Great  Lakes  and 
the  development  of  the  harbour  works  at  Toronto  and 
elsewhere,  are  being  kept  in  view. 

In  Architecture  very  considerable  extensions  and 
changes  are  under  way,  and  it  is  proposed  to  strengthen 
the  Department  by  increased  personnel  including  an 
additional  associate  professor  ;  it  is  proposed  too,  to 
broaden  and  alter  the  character  of  the  instruction  mate- 

rially by  a  closer  co-operation  with  the  architectural  pro- 
fession, whereby  better  opportunities  may  be  secured  for 

the  student  during  his  course. 
Not  the  least  of  the  additions  to  the  programme  is 

the  inclusion  of  a  course  of  lectures  in  Civic  Town  Planning 
by  an  eminent  authority  which  will,  it  is  hoped,  broaden 
before  long,  in  co-operation  between  the  Engineering  and 
the  Architectural  Departments,  to  a  highly  useful  branch 
of  instruction  destined  to  become  a  real  factor  in  the 
utilities  and  aesthetics  of  our  municipal  and  industrial  life. 

In  order  to  provide  the  student  with  a  viewpoint 
somewhat  in  anticipation  of  his  future  career,  the  principle 
already  established  of  arranging  courses  of  lectures  from 
prominent  members  of  the  profession  will  be  further  de- 

veloped as  this  has  been  highly  recomended  by  graduates 
and  is  recognized  as  of  great  value  to  the  senior  students. 

In  the  programme  particular  reference  must  be  made 
to  engineering  Research  for  which  there  is  now  separate 
provision  to  carry  on,  independently  of  the  regular  courses 
of  instruction  in  the  Faculty,  by  the  employment  of 
specially  selected  personnel  under  the  heads  of  the  various 
departments,  utilizing  the  laboratory  and  other  equipment 
at  hand.  Too  much  cannot  be  said  of  this  work  or  of  its 
inevitable  effect  on  the  industries  and  the  application  of 
science  throughout  the  community.  In  electrical  and 
chemical  work  much  has  already  been  accomplished  and 
the  full  programme  for  the  coming  year  in  these  and  other 
branches  is,  it  is  hoped,  only  the  commencement  of  a 
great  work  in  the  service  of  the  country. 

It  may  be  said  that  such  an  extensive  programme  is 
beyond  the  compass  of  a  four  years  college  course.  This 
is  fully  recognized  but  it  is  realized  that  a  way  must  be 
found  to  introduce  at  least  a  portion  of  the  fuller  curricu- 

lum either  by  curtailing  the  present  in  the  less  essentials 
or  by  the  introduction  of  a  fifth  year  which  is  the  alter- 

native.   This  is  for  serious  future  consideration. 

To  summarize  the  foregoing  considerations  of  the 
curriculum  it  will  be  observed  that  there  are  three  main 
divisions  all  of  which  are  common  to  the  various  courses 
and  department  of  Civil,  Mechanical,  Electrical  Mining 
and  Chemical  Engineering,  and  Architecture.  First — the 
sciences,  mathematics,  physics,  chemistry  and  mechanics  ; 
Second — the  graphic  and  mechanical  arts,  drawing,  design 
and  practical  field  or  shop  work;  Third — the  humanities, 
English,  economics,  languages,  and  possibly  philosophy. 



JOt'KNVI      Ol       rilK     K  \  (.  I  \  I   I   K  I  \  <.     INsllTLTt     Ol      CANADA 

N'lilue  of  the  Krtnid  Curriculum 

ll  is  not  radical  lo  make  tlu*M'  and  tlu-jr  su 
vnïii. .  t^ .  ..iiiinuM  to  all  df|K»rtiiU'nl^  lor  ii  >-  -ili^i 

tlu*  civil  fnKiiH"«'r  musi  kn. 
•n,   j;as  ami  other  nut.h.iiiii.ii    «i>ik,   u» 
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: .  ttuit  t 
jiiiiiiu    iiin  II  ̂ l    Wo'.:  ■  .;    111».-  I  ii^Kift'i    : .. .   . 
a  urcati-r  \oicc  in  i» 

Now  to  nKi-t   thiii  new  value  which  the  public  U 

with  the  bruad  subjects  ol  civics. 

To  uass  furtluT  to  tlu-M 
on  n  <tJII  briKidt-r  horizon,  li 

■r.ictice  in  which  tlu*  uraduaii-  will  tnna^;e  may  Ix- 
u  ,  . .  V  ,i  ">'■>  -  icntific  theory,  the  methods  and  practice  in 
thisapi'  :ind  the  economic  considerations.     It  has 
been  s;iiu  i>.\   ■N(.me,  with  resjx'Ct  to  the  latter,  that  it  is 
time  enough  when  the  j^raduate  walks  out  into  his  profes- 

"   ife.    Not  so;  if.  when  he  is  at  the  I'niversity,  he  has 
I  able  to  co-ordinate  sicence  and  practice  and  oiilain 
1  the  economy  of  their  api>!ication.  he  is  ̂îoin,l,'  out 
world  ill  fitted  to  take  his  place  alon^jside  the  men 

who  are  already  there;  much  less  to  attain  to  be  a  leader 
amon^jst  them.     More  than  this,  the  complex  industrial 
conditions  of  to-day  are  understandable  only  by  long,  care- 

\  ful  study  by  thinking  men  living  in  close  contact  with 
industry;  how  much  Ix'tter  it  is  to  give  the  student  while  at 
college  his  first  acquaintance  with  these  complexities  and 
his    basic    principles    of    industrial    management.     The 
philosophy  of  values  and  costs,  the  psychology  of  labour 
and  industrial  problems  and  skill  in  expression  in  writing 
and  speech  are  all  subjects  worthy  of  attention  whilst  the 
student  is  still  at  college.     The  practical  academic  process 
by  which  these  can  îill  be  combined  into  one  course  of 
study  in  senior  \ears  seems  reasonable  when  one  considers 

how  for  instance  a  complete  project  from  its  inception  ma>' 
be  followed  tlurough  to  its  conclusion  by  a  series  of  prob- 

lems  for   class  discussion,   outside   study   in  operating 
concerns,   broad  reading  and  an  ultimate  report  of  a 
comprehensive  character. 

In  considering  the  problems  of  values  and  cc^ts,  of 
labour  and  industrial  conditions  and  their  relation  to 
production  which  is  now  paramount  in  this  country,  it 

must  be  bom  in  mind  that  "the  control  of  engineering  lies 
in  the  hands  of  those  who  judge  most  accurately  what 
enterprises  men  value  sufficiently  to  be  willing  to  assimie 

the  cost."  Because  engineering  education  has  hereto- 
fore been  confined  mainly  to  technology  the  engineer  has 

seldom  lieen  placed  on  executive  governmental  commis- 
sions or  other  public  boards  boards  and  commissions  tliai 

must  decide  on  how  public  funds  shall  be  extended  on 
enterprises  that  are  essentially  engineering  in  character. 
Whv  has  it  happened  too  frequently  in  the  past  tliat  the 
.  '       '    in  called   in  to  do  the  technical  work  of 

iruciion  only  after  a  Ixard  comprised  of 
lawyers,    bankers,    doctors,    clergymen,    merchants    or 

e.  .ilid    tin 

h.:  it.        If- 
are  to  Ik-  ; 
munity  tin  ,  ,   ^     
men  consider  to  l)e  worth  while. 

Qualities  of  the  Kngineer 

And  here  let  us  consider  for  a  moment  what  atlhbutts 

and  values  the  public  will    '              '  '       !je 
goes  out  into  life.     If  h<-  re 
than  a  u  a 

question  n'.  h- 
ing  that  has  Ix'en  gomg  on  in  th'  >n 
on  this  continent  not  only  with  a  vie ..  ig 
generation  but  in  consideration  of  the  v,  :»e 
engineer  to  the  public.     An  inquiry  x^.i-  i:i-  ao 
years  ago  by  the  Carnegie  Foundation  and  in  m 

with  that  admirable  siud\'  >•■     '         '    '  y Professor  Mann  .1   .sVi./v  t>f  iie 
following  question  was  put  to  t  :it 
large  from  whom  fifteen  huni.  d. 

"What  are  the  most  important   laciors  m  ci  ig 
probable  success  or  failure  in  engineering?"     1.  ......  ..oi be  a  surprise  to  you  to  learn  that  for  the  first  requisite, 

personal  qualities  were  placed  above  evi'  •'■■  ■  ■-'•'    se attributes  were  given  seven  times  as  .-e 
the  knowledge  of  enginet  :  ae 
of  practice.     .\  second  circ;.  .is 
then  sent  to  the  members  oi  lii  :g 
societies,  each  being  asked  to  pi.    i  ix 
groups  of  those  qualities  head  r.  r. 

Judgment,  Kfikiency,  l'nderstandi:,„    .  ...v.,   v  .^e. 
and  Technique.  Over  seven  thousand  rephe>  were  re- 

ceived and  their  votes  placed  Character  at  ih.  '  '  iv 
95  per  cent.,  while  Technique  was  voted  to  the  y 
an  equally  decisive  majority. 

There  fori 
into  the  new  i. 

that  character,  judgment,  ■ 
men,  are  no  less  nect-ssar\ 
skill  will  become  more  and  more  inr 

xpaivd 

-ption 

.f 
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become  more  and  more  essential  that  1..^...^^....^  ^  ...  ..t-s 
pay  greater  attention  to  the  effect  of  their  work  ui;  ilie 

development  of  the  students." 
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An  Instrument  for  Measurement  of  Rail  Wear 
Alexaiider  D.  Ferguson,  A.M.E.I.C.,  Winnipeg,  Man. 

Many  instruments  and  mechanical  devices  have  been 
used  from  time  to  time  in  endeavours  accurately  to 
measure  the  "wear"  on  rails.  Most  of  these  have  been 
of  a  "caliper"  variety  and  have,  I  believe,  not  given  great 
satisfaction  for  two  reasons,  viz.: — the  uncertainty, 
firstly,  that  each  measurement  is  taken  in  the  same  relative 
position  with  regard  to  the  perpendicular  axis  of  the  rail 
and  secondly,  that,  as  usually  only  one  measurement  is 
taken  at  each  point,  such  reading  may  not  represent 
accurately  the  rail  wear  at  that  point.  The  instrmnent 
herein  described  does  away  with  both  of  these  primary 
objections  and  readily  lends  itself  for  use  with  any  rail 
section  with  great  speed  and  accuracy. 

d.  An  upright  mahogany  plate  with  two  slots  E  for 
the  reception  of  cards,  which  are  kept  in  position  by  a  screw 
at  the  back  of  D. 

f.  A  horizontal  slot  in  which  G  has  a  free  sliding  move- ment. 

g.  Is  of  steel  (hardened  at  the  lower  end  but  not 
sharpened  to  a  point),  G  also  has  free  vertical  motion  in 
sleeve  H,  which  is  fitted  with  a  small  screw  J  to  clamp  G 
when  not  in  use.  At  the  upper  end  of  G  there  is  K  an 
attachment  containing  a  pencil  which  by  means  of  a  spring 
can  be  kept  pressed  against  a  card  inserted  in  E,  E. 

Method  of  Taking  a  Reading 

The  under  side  of  the  rail  head  is  cleared  of  all  debris. 
(When  the  setts  are  of  wood  this  is  easily  accomplished, 
but  when  of  stone  it  is  necessary  to  cut  these  out  with  a 
stone  chisel — the  time  taken  in  this  operation  is  small  as  it 
is  only  necessary  to  cut  out  an  opening  3"  x  }4"  in  to  the 
web  of  the  rail).  The  requisite  casting  is  screwed  on 
and  is  pushed  under  the  flange  side  of  the  rail  until 
good  contact  has  been  established  ;  C  is  then  pushed  hard 
against  the  outer  edge  of  the  rail,  screwed  up  tight  and 
the  instrument  levelled  up. 

A  card  is  inserted  in  E.  E,  and  G  is  released  so  that 
the  lower  end  rests  on  the  rail  head;  K  is  then  released  so 
that  the  pencil  presses  hard  against  the  card.  G  is  then 
drawn  across  the  face  of  the  instrument  and  K  makes  an 
exact  tracing  of  the  rail  head  on  the  card,  which  is  then 
taken  out  and  the  location,  weight  of  section,  etc., 
written  on  the  back.  By  repeating  this  process  at  con- 

venient intervals  a  graphic  representation  of  the  rail  head 
over  a  certain  route  or  routes  is  obtained. 

Fig.  1 

The  device  consists  essentially  of  -.—(See  Fig.  1.) 
a.  A  casting  of  hard  babbitt,  cast  against  a  new  rail 

of  the  same  section  as  the  one  to  be  measured,  so  as  to  give 
good  contact  with  the  under  side  of  the  rail  head  and  also 
to  fit  tight  into  the  curve  where  the  rail  head  meets  the 
web.  As  in  the  figure  there  is  a  little  clearance  between 
the  side  of  the  rail  head  and  the  edge  of  the  casting  to  allow 
for  a  fit  even  if  the  rail  head  is  battered  over.  A  different 
casting  is  used  for  each  different  rail  section.  The  castings 
are  fastened  to  the  recorder  by  screws  S,  S. 

b.  A  mahogany  plate  about  Vg"  thick  with  a  clamp 
C,  which  moves  in  a  slot  and  can  be  pushed  hard  against 
the  outer  edge  of  rail  and  screwed  tight  by  a  thumb  screw, 
thus  giving  the  instrument  great  stability  when  sitting  on 
the  rail.  Behind  is  a  single  screw  reaching  down  to  the 
rail  head  which  is  used  to  level  the  instrtunent — using  small 
level  on  the  top  as  an  indicator. 

Fig.  II  shows  a  representative  set  of  cards.  The 
instnunent  is  set  up  on  a  new  rail  of  the  same  section  and 
the  graph  of  this  superimposed  on  the  cards  as  in  Fig.  III. 
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This  is  tlu*  lii; 
accuralfly  iIh*  i- 
poinl.     liy  means  oi  a  plamineier  this  area  is  rt-adily 
taken  olT    -a\  art-a  i^  A 
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If  for  any  purpose  it  is  dt^ired  to  t-xpress  the  area  worn 
off  as  a  ix?rceiuai;f  of  total  allowable  wear,  the  allowable 

wear  must  first  Ix-  definiteh-  ascertained.  SupiX)se  that 
when  a  rail  has  worn  to  a  depth  "w"  on  the  central  per- 
IJcndicuIar  axis  it  should  be  discarded,  i.e.,  it  has  depre- 

ciated 100' , .  This  distance  is  measured  on  a  carefully 
drawn  plan  of  the  rail,  the  area  of  total  allowable  wear 
(B)  deducted  (by  planimeter).  Then  A  B  is  the  per- 

centage ol  wear  or  represents  the  percentage  of  deprecia- 
tion. 

Below  are  some  sketches  of  actual  graphs  of  rail  heads 
taken  by  the  writer  while  conducting  a  si-ries  of  measure- 

ments over  the  whole  tracks  of  the  Winnipeg  Electric 
Railway  during  the  Appraisal  by  the  Manitoba  Public 

I'tilities  Commission,  lOver  120Q  readings  were  taken 
covering  appro.vimately  172  miles  of  track.) 

Fig.  v.— 60  lb or  flow  of  metal. 
rail  -an  example  of  rolling 

Vit.  * 

Fig.  IV.— 70  lb.  A.S.C.E.  rail,  more  than  60'  ;  of  the 
total  head  area  of  the  rail  was  worn  awav. 

Fig.  \'l.  —601b.  .\.S.C.E.  rail — shows  brooming  on  the 
side  of  the  rail  head. 

For    .\ppraisal    V 
instrument  to  Ix-  inv. 
ir^i.-    Ufe  basis  for  ti  :  a 
>eries  of  readings  be  :          ,  n. 
then,  using  the  original  card  these  could  be  r^ 

annually  or  at  fixed  intervals,  giy  ..  ...r-i.. of  the  rail  wear  at  any  one  point  ; 
scntation  of  the  state  of  rails  in  a!i\ 
track. 

The  writer  is  much  :: 
nipeg  for  his  great  inter».    -  -  . 
in>lrument  from  ver>-  rough  sketches 
stmie  important  details. 

To  \V.  M.  Scott.  E«!     N!  K  I.C 
-uixrvision  the  A 
U-eii  carried  out. 

great  interest  and  pi  : 
test  tliis  new  departu;>   .- 
wear  of  rail  heads. 
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under  whose  direct 

liv df 



10 JOURNAL    OF    THE     ENGINEERING     INSTITUTE    OF     CANADA 

"  Recent  Experiments  with  Straw  Gas" 
By  Professor  A.  R.  Greig,  A.M.E.I.C. 

About  three  years  ago,  Mr.  Harrison  of  Moose  Jaw 
discovered  that  he  could  obtain  a  combustible  gas  from 
straw.  He  experimented  with  it  for  a  time  and  took 
out  some  patents  on  the  process. 

The  Agricultural  Engineering  Department  of  the 
University  of  Saskatchewan,  through  Doctor  McLaurin, 

obtained  Mr.  Harrison's  apparatus.  It,  however,  had 
been  tlirough  the  fire  at  his  foundry,  and  had  to  be  com- 

pletely rebuilt. 

Experiments  have  been  conducted  for  two  winters, 
and  in  order  that  it  may  be  known  what  has  been  done,  the 
results,  as  far  as  we  have  gone,  are  set  forth  in  what 
follows. 

About  12  or  13  years  ago,  the  city  of  Brandon  experi- 
mented with  straw  in  a  gas  plant,  but  it  did  not  prove  a 

success.  The  superintendent  of  the  Winnipeg  Gas  Works 
at  that  time  was  of  the  opinion  that  it  would  not  prove 
satisfactory. 

The  following  is  a  description  of  Mr.  Harrison's plant,  and  other  apparatus  used. 

Stpaw  Cas   Retobt 
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Fig.  No.  1 

Plate  No.  1  diagram  A  shows  a  vertical  longitu- 
dinal section,  and  fig.  B  a  vertical  cross  section  through 

the  retort  and  fire-box.  This  retort  held  a  bale  and  a  half 
of  100  lbs.  of  straw  when  compressed.  The  means  taken 
for  compressing  the  straw  in  the  retort  is  shown  on  plate 
No.  3,  fig.  C.  It  consists  of  a  large  screw-press,  the 
screw  of  which  is  \Yi  inches  in  diameter  and  has  four 
threads  per  inch.  The  plunger  is  of  wood  with  an  iron 
plate  to  take  the  thrust  of  the  screw.  The  retort  was 
filled  with  straw  which  was  then  compressed  several  times 
before  100  lbs.  of  baled  straw  could  be  put  into  it. 

The  removal  of  the  char  from  the  last  days  burning 

and  the  filling  of  the  retort  usuallj'  took  2}.'2  hours  of 
one  man's  time.    The  char  when  removed,  on  coming  in 

Read  before  Saskatchewan  Branch,  September  11th,  1919. 

Plate  2 — ^Retort  and  Pyrometer  Equipment 

contact  with  the  air,  often  started  to  burn.  It  was 
practically  all  carbon  and  weighed  38  lbs.  on  the  average. 
A  great  deal  of  the  heat  value  of  the  straw  is  contained  in 
this  char. 

The  furnace  was  fired  with  straw  and  it  took  from 
425  to  450  lbs.  of  good  wheat-straw  to  distill  one  retort  full 
of  straw.  The  temperature  in  the  fire  box  was  kept  at 
about  1500  °F.,  which  meant  that  the  retort  was  a  cherry 
red  colour.  A  number  of  holes  in  it  were  burned  in  the 
retort,  which  were  welded  with  the  oxy-acetylene  process. 
The  last  time  a  hole  was  burned  it  was  found  necessary  to 
cut  out  a  considerable  portion  of  the  bottom  of  the  retort 
and  weld  in  a  new  piece  of  steel. 
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1  w  tK)x  n»^-  vfry  i|uukl\.      i 
^'  thi-   in  1 1 1'Mi-liT    lliiiT  am!  (■:   .<,  .  ...     

I  i)  sliKhily  over  liOO" 

'.o  Cfiitri'  would  lolldw  very  sk)wiy,  until  a  luial  tt*m- 
,«.:.iiurc  of  lUUl)  lo  1100  F.  was  reached,  after  which 
I  he  flow  of  gas  ceased. 

The  gas  wa<  taken  off  throuvjh  the  «as  outlet  pipe 
-t.iwn  on  thi  retort  (Plate  1. 
1.     \        It  K3Ut  30  minutes 

■  <•  begun  and  came  ofï  at   a   nearly 
%^i  2  cubic  feet  per  minute  for  from  2  to 
lly    diminisliing   after  that  period.     An 

•ivii.i.m  y<i  .)->'i  ubic  feet  of  gas  was  obtained  from  100 lbs. 
of  wheat  straw.     It  is  doubtful  if  the  last  50  cubic  feet 
were  worth  the  extra  fuel  and  firing. 

Date 
1919 

btraw  m 
i  Retort 

Time       Fuel      Gas     Char    Fluid 
Firing     Used   Cu.  ft.   Lbs.     Lbs. 
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100  •
' 

7-5 435 

105  " 

7 440 

105  •
• 

6-20 455 

105  • 

7  25 450 

100  " 

6 Wood 

450 
450 

4.")0 

525 

39 

38 

37 

38 38 
39 
38 

r <»^ 

"
^
 

Mi  •     *«*.   ' 

Fig  .  No.  3 

D  45  .McLaughlin  car  fitted  for  «tra»  gat 

The  gas  \'. and  condenser 

gas  was  taken  duvsii  li 

returning  up  Ix-tw tin  I i 
apparatus  being  induced  \n  a 
The  inner  pipe  was  fitted  on  tht     ..  i 
galvanized  iron  aprons  filled  with  i 
the  throwing  down  of  the  fluids  t.  s 
lbs.  of  a  heavy  tarry  liquid  was  obt; 
of  wheat-ïtraw.   a  considerable  poriiun   u;    w:^^'..    a.is 
evidently  water. 

The  gas  left  the  cooler  at  a  ; 

It  was  then  piped  to  the  scni'    
fig.  E.    This  consisted  of  a  k.  15  "  (i  i 
filled  with  iron  cuttings  anci  >.ii.ni.i^i.  ar-  '  '• of  water  on  top.     From  the  scrubber  ;  i 
through  the  meter  to  the  ret 

This  gas  has  a  heat  \.i  .-  : 
cubic  feet,  while  coal  gas  has  a  heai  value  oi  t»ô«.»  B. l.L . 

per  cu.  ft. 
Engine  trials: -It  was  fouiKl  that  the  straw-^as  was 

COI 

Al'._ 

of  5.3.     b«.)nie  lairl>   .k;»-<i>d 

obtained  when  .t  num'xr 
TI..  > 
le^^:   
on  a  4  horse  power  Ii; 

The  bore  of  the  cylindu  i-   t   ̂      n.i  -ijcm-  .  i 
revolutions  per  minute  400.     5  brake  horse  pi' 

ob'         ■     t   5(.)0  Iv'   cu:  ;)er  hor^  i 
the  J  liofse  power  cn^Uic  lor  2  lk>uf3  aikl  40  nuiiuu-. 
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Assuming  the  heat  value  as  given  above,  this  gave  us 
practically  the  same  thermal  efficiency  as  was  obtained  on 

the  same"  engine  using  gasoline.  The  mixing  device  is very  simple.  It  is  shown  on  Plate  No.  2,  fig.  F.  The 

gas  inlet  pipe  is  1"  diam..  the  air  inlet  l^.j"  diam.,  the 
tee  IJ2"  diam.,  reduced  to  take  the  one  inch  gas  pipe  as 
shown.Both  air  and  gas  pipes  were  throttled.  It  was 
found  much  easier  to  start  on  a  gasoline  priming  than  on 
the  gas. 

A  D-45  McLaughlin  car  loaned  by  the  Saskatoon 
branch  of  the  McLaughlin  Carriage  Co.,  was  fitted  up 
with  a  300  cu.  ft.  gas  bag  as  shown  in  the  photograph. 
The  gas  and  air  were  mixed  in  the  same  way  as  for  the 
small  stationary  engine,  onh'  the  fittings  were  larger. 
The  mixture  was  piped  to  the  carburetor  inlet  so  that  by 
closing  off  the  gas  the  car  could  be  run  on  gasoline.  The 
engine  was  started  in  this  way,  the  gas  valve  was  then 
opened,  and  the  needle  valve  of  the  carburettor  closed. 

The  car  was  run  only  a  short  distance  on  straw  gas  before 
it  stalled. 

The  300  cu.  ft.  bag  of  gas  has  less  heat  value  than  one 
gallon  of  gasoline,  so  that  it  will  readily  be  seen  that  it  does 
not  give  promise  of  being  a  substitute  for  gasoline. 

Summary  :— By  one  man  working  8  to  9  hours  cleaning, 
filling  the  retort,  and  firing,  500  cubic  feet  of  gas  can  be 
obtained  from  100  lbs.  straw  and  450  lbs.  of  straw  used  as 
fuel,  the  total  heat  value  of  which  is  nearly  200,000  B.T.U., 
or  an  amount  equal  to  what  could  be  obtained  from  a  scoop 
shovel  full  of  good  coal  (16  to  18  lbs.) 

To  heat  an  ordinary  7  room  house  in  Saskatchewan 
with  straw  gas,  a  gas  holder  of  4000  cu.  ft.  capacity  would 
be  necessary  for  24  hours  heating  on  the  cold  days.  To 
fill  this  holder,  800  pounds  of  straw  gas  would  have  to  be 
distilled  and  about  3600  pounds  of  straw  would  be  used 
as  fuel.  Less  fuel  could  be  used  if  a  battery  of  retorts 
were  used. 

Regulations  of  the  Governor  in  Council  as  Required  by  Section  Five 

of  the  Canada  Highways  Act. — A.  W.  Campbell,  M.E.I.C,  Highways  Commission. 

Sec.  5 — The  Governor  in  Council  may  make  such 

regulations  to  be  published  in  the  "Canada  Gazette"  as are  deemed  advisable  for  giving  effect  to  the  objects  and 
purposes. of  this  Act. 

Section  1 — Work  to  be  Aided 

The  highways  to  be  aided  under  the  Act  shall  com- 
prise such  main  and  market  roads  as  have  been  designated 

by  the  Province  as  hereinafter  provided  with  a  view  to 
encouraging  production  and  stimulating  trade  and  com- 

merce, and  as  shall  be  approved  by  the  Minister. 

Section  2 — Customary  HigJnvay  Expenditure,  to  he 
Supplemented 

It  is  understood  that  the  expenditures  called  for  under 
the  Canada  Highways  Act  are  intended  to  supplement  the 
usual  amounts  granted  and  devoted  to  the  construction 
and  improvement  of  its  highways  by  the  Province  itself. 

Section  3 — Method  and  Form  of  Making  Application, 
Preliminary  Procedure 

Before  an  agreement  is  made  with  respect  to  any  road 
or  roads,  there  shall  be  furnished  to  the  Minister  by  the 
Provincial  Government  a  statement  setting  forth  a  pro- 

gramme for  construction  or  improvement  of  a  system  of 
highways  in  the  Provinces  from  which  projects  shall  be 
selected.  Such  statement  shall  be  accompanied  by  a 
general  map  of  the  proposed  programme,  bearing  the 
approval  of,  the  Provincial  Goverrmient  and  the  endorse- 

ment of  the  Highways  Department  thereof.  Each 
Provincial  programme  shall  include,  first,  roads  having 

greatest  local  agricultural  and  commercial  importance,  and 
second,  roads  having  both  local  and  general  importance, 
and  these  programmes  shall  be  so  adjusted  and  arranged 
that  the  whole  shall  be  correlated  and  form,  as  far  as 
possible,  a  general  system  of  Inter-provincial  highways. 
This  programme  and  amendments  thereto  shall  be  satis- 

factory to  the  Minister,  and  applications  relating  to  the 
construction  of  specific  portions  thereof  shall  be  made  from 
time  to  time  as  provided  for  in  the  following  section. 

Section  4 — Method  and  Form  of  Making  Application, 
Project  Statement,  Plans,  Specifications, 

Estimates,  Etc. 

Each  application  for  aid  shall  be  embodied  in  a  pro- 
ject statement,  on  forms  which  may  be  had  on  application 

to  the  Commissioner  of  highways  of  the  Department  of 
Railways  and  Canals,  which  shall  contain  the  following 
information  and  exhibits: — 

(fl)  The  purposes  the  undertaking  will  serve,  and 
why  it  is  in  the  public  interest  ; 

(6)  The  character  and  extent  of  traffic,  present 
and  prospective  on  the  road; 

(c)  How  the  undertaking  relates  to  the  Pro- vincial programme; 

(d)  A  statement  of  the  type  of  construction  or 
improvement  it  is  proposed  to  make,  together  with  a 
report  of  the  Engineer  of  the  Provincial  Highways 
Department  endorsing  the  adoption  of  the  proposed 
type  and  the  design  thereof  as  being  the  most  econo- 

mical and  practicable  in  the  public  interest,  his  reasons 
therefore,  and  a  full  explanation  of  any  special  or 
unusual  features  thereof; 

(e)  The  administrative  control  of  and  responsi- bility for  the  undertaking  ; 
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II)  Copit-s  of  the  fonn  of  contract  to  be  used. 
together  with  all  documents  referred  to  therein  or 
mai 

of  the  project,  giving  a 

-  ui  «.juauliia-b  and  the  estimated  cost  of  each detail. 

All  pn>ject  «tatements,  plans,  specifications,  estimate 
(I  in  connection  with 

I  i  under  the  Act  shall  1- 
lo  the  Commissioner. 

Stciion  J — The  Agrermfiit 

When  a  project  statement  has  been  appro\'ed  by  the 
Minister  an  iit  as  provided  for  in  the  .\cl  between 
the  I'rovinn  i-  Minister  shall  Ix-  e.vecuted  in  tripli- 

cate by  the  Pro\nnce  on  a  form  furnished  by  the  Com- 
missioner. 

No  payment  under  the  Act  shall  be  made  until  such 
■  !it  has  Ix^n  executed  by  the  Minister  nor  shall 
I  be  made  for  work  done  prior  lo  such  execution 
iih  the  express  approval  of  thï  (Governor  in  Council 

:;)proval  >hall  not  Ix  given  in  connection  with  work 
done  prior  to  the  coming  into  force  of  the  Canada  High- 

ways Act  or  not  done  in  accordancew'ith  these  regulations. 

StctioH  6 — Tenders  and  Contracts 

.\ll  expenditures  shall  be  made  pursuant  to  tender  and 
contract,  except  as  provided  by  the  act,  and  shall  be  on  the 
basis  of  unit  prices.  Tenders  shall  be  called  for  at  least 
three  weeks  before  the  work  is  to  be  let  and  notice  of 

the  calling  for  tenders  shall  appear  in  a  contractors'  or 
engineering  journal  as  well  as  in  such  local  newspapers  as 
the  Province  deems  necessary. 

Section  7 — I'aymenis 

In  determining  the  actual  necessary  and  reasonable 
cost  of  any  hij,'hway  for  the  purf)ose  of  fixing  the  amount 
to  be  paid  under  the  .\ct.  the  cost  of  the  following  shall  not 
be  considered  as  a  part  thereof. 

lVSill!>       J'J,    Kxl    IIUl)     l«     1IIL1UUL-<J 
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each  M 

if  any.  v\\' 

grade  at  ()•< five   vear   jxi 
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C.i: 
percent  o:  ihereoi 

and  expri  . ,  i   i.. 
authority  of  i: 
surer,  or  othei  i«^;-.'ii 
the  same. :i.iuirvi    i;i    iin" 
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Section  S  -Records 

Such  records  of  the  tenders  submitted,  of  the  ro?t  of 

the  work,  of  the  insjxctions  made,  arni  tr-'  .« 
shall  be  kept  by  the  province  as  -'i 'H  ■  ■  i- 
missioner  at  any  time  to  determine  e 

and  the  status  of  the  construction  v^"!:  .i;...  i^io- 
ject.     These   accounts   and    records.  with   all 

su  J  docuni'  ■      -  open  ai  ù..  lie il,  ,   of   tht    i  .cr  or   his   ; 

and  Lcrulied  copies  ihercul  sJiall  be  furnished  at  lu»  requc^i. 

Section  9— Inspection 

The  sup>er\ision  of  each  project  h\   the  Pro%-isional 
Highway  Department  sliall  include  >( 
work  and  material  by  competent  ei..  .^..^f,wv.^.  »lie 
course  of  construction.    To  this  t  recommeiKia- 
tion  of  the  Minister  to  th.    "        :  with 
respect  to  the  nece^<«ry  •  :d  ex- 

perience of  the  nil  ■  iughua>  urguJUiJUun  will 
be  enforced  by  bUL                       it. 

Section  10     Mainlrniincr 

Each  Province  shall  . 
highways  constructed  or  i: 
have  been  accepted  as  i 
maintain  or  cause  the  saiu^ 
necessary  repairs  and  renewals,  so  as  to  preser\e  the 
standard  of  C'  ■  )n  of  each  particular  class  of  coni- 
pltled  road  or 

i,   the   1 
L-i  mainta.: 

•r 
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New  Year  Wishes 

The  Executive  Committee  of  The  Journal  extends  to 

all  members  of  The  Institute  heartiest  greetings  of  good  will 
and  best  wishes  for  a  happy  and  prosperous  nineteen 
hundred  and  twsnty. 

Annual  General  and  Professional  Meeting 

The  Annual  General  Meeting  of  The  Institute 
will  be  held  at  Headquarters  on  Tuesday,  January 

the  twenty-seventh  at  ten  A.M. 

Following  the  Annual  Meeting  will  be  a  General 
Professional  Meeting  Wednesday  and  Thursday, 

January  twenty-eighth  and  twenty-ninth,  under 
the  auspices  of  the  Montreal  Branch  of  The  Institute. 
The  Montreal  Branch  executive  and  membership 

has  been  engaged  for  several  months  past  in  arrang- 
ing the  programme  and  details  of  this  meeting, 

which  they  have  planned  to  make  the  greatest  and 
most  enjoyable  gathering  of  engineers  yet  held  in 
Canada. 

A  large  attendance  of  ladies  is  anticipated,  for 
whose  entertainment  special  arrangements  are 
being  made,  in  addition  to  most  of  the  regular 
functions  at  which  they  will  be  welcome. 

Kindly  keep  these  dates  in  mind,  plan  to  be 
present  and  get  the  benefit  of  the  inspiration  that 
such  a  meeting  presents  with  the  added  opportunity 
of  a  closer  contact  with  your  fellow  engineers  from 

all  parts  of  Canada. 

Town  Planning  in  Canada 

Of  one  Canadian  city,  interested  in  town  planning,  it 
was  recently  remarked  that  to  bring  a  town  planning 
scheme  into  effect  two  things  were  necessary — a  topo- 

graphical map  and  legislation.  Granted  that  there  exists 
an  urge  for  a  development  that  will  be  healthful,  pleasing 
and  yet  economic  and  with  due  regard  for  commerce  as  the 

general  raison  d'être  of  large  centres,  then  the  degree  of 
excellence  of  a  topographical  map  and  the  scope  of  town 
planning  legislation  may  be  accepted  as  some  measure  of 
the  success  of  town  planning. 

Judged  by  such  standards,  Canada  is  greatly  handi- 
capped by  the  fact  that  there  exist  no  accurate  topo- 

graphical maps  of  a  scale  sufficient  to  exhibit  in  detail, 
features  that  must  be  considered  in  planning.  We  are 
indebted  to  various  Federal  Government  Departments  for 
topographical  maps  of  various  parts  of  Canada.  The 
scale  is  generally  one  to  sixty-three  thousand,  three  hund- 

red and  sixty,  or  thereabouts,  (one  inch  to  one  mile),  and 
the  maps  which  cover  but  a  small  part  of  the  Dominion, 
are,  therefore,  as  a  rule,  of  value  for  regional  planning only. 

The  need  for  accurate  and  detailed  topographical 
maps  and  their  usefulness  for  all  engineering  purposes  have 
of  course  long  been  recognized.  Of  recent  years.  Major 
D.  H.  Nelles,  M.E.I.C.,  has  given  particular  thought  and 
study  to  the  matter  as  viewed  in  the  light  of  experience  in 
Europe  and  in  the  United  States.  He  has  specially  urged 
the  preparation  of  topographical  maps  for  our  Canadian 
cities.  The  scales  he  advises  are  1  to  1,000  (one  inch  to 
eighty  feet,  approximately)  for  detailed  city  topography 
with  reduction  to  one  to  ten  thousand  (one  inch  to  eight 

Merrbers  having  copies  of  the  October  number  of  The  Journal,  which  they  do  not  wish  to 
keep  for  reference,  would  confer  a  great  favor  by  mailing  them  to  the  Secretary.  About  twenty 
copies  are  required. 
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Town  Planning  legislation  is  also  applied  by 
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Canada: 

Town  Planning  Acts  have  been  passed  in  the 
following  Provinces:^ Prince  Edward  Island,  1918; 
Nova  Scotia,  1912  and  1915;  New  Brunswick.  1912; 
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India: 

Bomba V   Town    Planning   Act,    1916;   Madras 
Town  Planning  Bill,  1918. 

South  Africa: 

Transvaal  Town  Planning  Bill  (in  drafts. 

Ceylon: 
Housing  and  Town  Improvement  Ordinance, 

1915. 

Japan: 
The  Town  Planning  Committee  of  the  Imperial 

Japanese  Government  is  now  at  work. 

Vnitrd  Slatet: 

City  Planning  Acts  have  existed  for  some  time 
m  the  following  States:— California.  Massachusetts, 
New  Jersey,  Ohio  and  New  York. 

The  following  State  Legislatures  this  year  have 
passed  or  are  about  to  pass  similar  Acts,  namelv:— 
Michigan,  North  Carolina,  Texas,  Utah  and  Indiana. 
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To  round  out  a  trinity  of  requirements  for  effective 
town  planning,  to  a  topographical  map  and  legislation, 
there  can  be  added  education.  To  a  number  engaged  or 
interested  in  town  planning  in  Canada  this  latter  need 
became  a  pressing  one.  The  immediate  urge  came  from 
the  Association  of  Dominion  Land  Surveyors  and  resulted 
in  the  formation  of  the  Town  Planning  Institute  of  Canada. 
The  first  annual  meeting  of  the  Institute  was  held  on  the 
31st  May,  1919,  and  there  are  now  some  ninety  members, 
architects,  engineers,  surveyors,  associates,  and  up  to  the 
present  one  legal  member.  The  membership  of  the  Ameri- 

can City  Planning  Institute,  with  whom  a  joint  conference 
was  held  in  October  last,  numbers,  it  is  understood,  only 
about  si.xty. 

The  objects  of  the  Town  Planning  Institute  of  Canada 
are  largely  to  promote  university  courses  in  town  planning, 
and  by  local  branch  meetings  to  aid  in  the  education  of  the 
members  along  the  various  architectural,  engineering  and 
surveying  activities  connected  with  town  planning. 

All  the  provinces  in  Canada  suffer  from  the  lack  of 
real  city  topographical  maps,  some  provinces  from  the 
lack  of  advanced  town  planning  legislation,  and  some  from 
the  lack  of  taking  full  advantage  of  existing  legislation. 
Endeavours  are  being  made  to  have  these  deficiencies  made 
good.  And  through  education  the  spirit  of  town  planning 
is  spreading.  The  primary  appeal  of  town  planning  is 
undoubtedly  a  moral  or  ethical  one,  and  is  to  those  who 
love  their  fellowTnen.  But  its  aim  is  economy,  not  only 
ultimate  economy  as  regards  human  life  but  immediate 
economy  in  the  carrying  out  of  engineering  projects. 
Possessed  of  a  real  desire  for  human  betterment  it  opens 
up  to  the  engineer  unlimited  possiblities  for  development 
in  his  profession. 

H.  L.  Seymour,  A.M.E.I.C. 

Japanese  Hydro-Electric  Enterprise 
For  some  years  we  have  been  aware  that  the  electric 

industry  in  Japan  was  making  remarkable  progress,  but 
anything  like  a  complete  record  of  the  industry  was  not 
available. 

In  June  last  the  Japanese  Department  of  Communica- 
tions issued  a  "Statistical  Report  of  Electric  Undertakings 

in  Japan,"  from  which  the  following  information  is  com- 
piled. 

ELECTRIC   POWER   DEVELOPMENT 
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Attention  is  first  called  to  Plate  I  which  shews 
graphically  the  progress  of  electric  power  development  in 
Japan  from  1903  to  1917.  The  total  kilowatt  capacity 
(including  reserves),  increased  from  44,252  k.w.  in  1903  to 
875,563,  in  1917.  During  this  period  the  capacity  of 
electric  plants  using  steam  or  .gas  as  their  primary  source 
of  power  increased  from  31,128  k.w.  to  364,473  k.w.  while 
water  power  made  the  enormous  stride  of  from  13,124  k.w. 
to  511,090  k.w. 

The  inost  rapid  progress  was  made  during  the  five 
pre-war  years  (1910-1914),  during  which  period  the  water 
power  development  nearly  quadrupled  while  the  steam  or 
gas  development  only  doubled. PLATE  t 
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Plate  II  shows  the  growth  of  the  actual  capital  in- 
vested (paid  up  capital  plus  loans  or  debentures),  in 

electrical  undertakings  in  Japan  during  the  1903-1917 
period  and  indicates  that  since  1912  water  power  invest- 

ment had  nearly  quadrupled  whereas  the  investment  in 
electrical  undertakings  using  steam  or  gas  has  actually 
diminished.  The  total  investment  in  electric  power  under- 

takings has  grown  in  fifteen  years  from  about  26  million 
yen  to  693  million  or  roughly  13  million  dollars  to  346 
million. 

The  foregoing  shows  in  no  uncertain  manner  that  the 
central  electric  station  industry  is  growing  very  rapidly 
in  Japan  and  further  that  water  power  has  overtaken  other 
sources  of  power  and  is  lengthening  its  lead  steadily. 

That  water  power  would  normally  attain  first  place  as 
the  principal  prime  mover  in  Japan  is  evident,  but  the  war- 
changed  conditions  demand  that  this  source  of  power  shall 
bear  an  immensely  increased  share  of  the  burden,  and  both 
the  government  and  private  companies  are  taking  active 
measures  for  further  large  scale  water  power  developments. 

A  special  committee  of  the  Osaka  Chamber  of  Com- 
merce submitted  a  report  to  the  government  pointing 

out  that  coal — one  of  staple  commodities  of  modern  civili- 
zation— was  both  scarce  and  expensive,  and  that,  therefore, 

it  was  vitally  necessary  to  develope  the  hydro-electric 
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k.w.  respectively),  to  dispose  of  300,000  k.w.  and  further, 
by  virtue  of  its  anialgamation  with  the  Hokuroku  Electro- 
Chemical  Company,  to  secure  a  large  and  profitable 
market  for  its  surplus  and  off-peak  power. 
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Books  Received 

The  following  books  ha\e  been  received,  and  are  to  be 
found  in  the  Libran-  of  The  lustttuU. 

British  En ̂ T'  -        iards  Association  Reports: — 

No.  7,1919        i'    ..     I  insulated  Annealed  Copper 
Conductors  for  Electric  Power  and  Light. 

No.  47,  1919.      S       ''      ion  and  Sections  of  Steel  Fish- 
1  :   Bull   Head  and  Flat  Bottom 
Kail  A  ay  Kails. 

No.  81,  1919.  British  Standard  Specification  for  Instru- 
ment Transformers. 

No.  86,  1919.  Report  on  Dimensions  of  Magnetos  for 
Aircraft  Purposes. 

No.  89,  1919.      ̂   ion    for    Indicating   Ammeters. 
\  ..:.-.  rs.  Wattmeters,  Frequency  and 
Power  Factor  Meters. 
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J.  Grant  MacGregor.  A.M.E.I.C 
Resident  Engineer,  Edith  Cavell  Highway 
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area  of  one  cross  section  by  the  smaller  area  of  the  other 
this  ratio  is  obtained  that  is  applied  in  the  following  table, 
giving  the  prismoidal  correction  for  a  prismoid  100  feet 
long  and  100  square  feet  at  the  base. 

TABLE 

Pris- Ratio moidal 
of 

Correc- 
End tion .1 .2 .3 .4 

.5 
.6 

.7 .8 .9 

Areas Base 
100  sq. 

ft. 

1-1 .00 0,05 0.21 0.47 0.55 1.33 1.91 
2.61 4.26 4.31 

1-2 5.33 0.06 0.23 0.53 0.90 1.49 2.14 2.92 3.81 4.82 

1-3 11.29 0.04 0.16 0.37 0.66 1.03 1.49 2.03 2.65 

3.36 

1-4 15.44 0.03 0.13 0.30 0.54 0.85 1.23 
1.68 2.19 

2..  78 

1-5 18.87 0.02 0.11 0.25 0.44 0.69 1.00 1.37 
1.78 2.26 

1-6 21.66 0.02 0.08 0.18 0.33 0.51 0.73 1.00 1.31 
1.66 

1-7 23.73 0.02 0.08 0.20 0.34 
0.53 

0.77 1.05 1.37 
1.74 

1-8 25.88 0.01 0.06 0.15 0.27 0.42 0.60 0.82 1.08 1.38 

1-9 27.57 0.01 0.05 0.11 0.20 0.31 0.45 0.62 0.81 
1.03 

1-10 28.84 

The  same  result  is  obtained  by  computing  the  volume 
of  a  prismoid  of  uniform  cross  section  corresponding  to  the 
smaller  cross  section  and  adding  to  this  the  remaining 
wedge  having  an  area  at  the  base  equal  to  the  difference 
of  the  areas  of  the  two  cross  sections. 

The  assumption  in  the  case  of  a  wedge  is  the  same  as 
for  a  prismoid,  i.e.,  the  mass  would  be  composed  of  a 
number  of  small  wedges  having  a  base  area  of  one  square 
foot  and  vanishing  at  the  upper  perimeter  of  the  smaller 
cross  section.  It  is  evident,  therefore,  that  if  the  volume 
of  the  prismoid  requires  no  correction,  being  uniform 
throughout,  the  remaining  wedge  is  responsible  for  the 
entire  correction  to  be  made.  In  this  way  the  table  is 
made  applicable  to  wedges  as  well  as  prismoids,  the  ratio 
for  the  correction  in  the  case  of  a  wedge,  being  the  square 
root  of  the  length  of  the  thin  edge  for  100  square  feet  of 
base,  or  in  the  above  case  the  square  root  of  the  width  at 
the  upper  perimeter  of  the  smaller  cross  section. 

The  foregoing  appears  to  be  true  regardless  of  the 
dissimilarity  of  the  cross  sections  and  will  apply  in  a  case 
where  the  usual  prismoid  terminates  in  a  triangle  with  a 
warped  surface,  providing  that  straight  lines  drawn  from 
any  point  on  the  upper  perimeter  of  one  cross  section  to  a 
corresponding  point  on  the  other  will  coincide  with  the 
warped  surface  of  the  prismoid.  In  the  case  of  the 
prismoid  terminating  in  a  triangle  as  in  Fig.  2,  two  wedges 
are  formed,  one  being  positive  and  the  other  negative. 
Thç  vanishing  point  as  before  being  at  the  upper  perimeter 
of  the  cross  section  A.  B.  C.  D.  E. 

Prismoidal  Correction  for  End  Areas 

The  same  table  of  quantities  for  the  sum  of  the  end 
areas  may  also  be  used  for  the  correction  to  be  applied. 
It  was  found  that  if  the  smaller  end  area  was  computed 
throughout  as  a  uniform  prismoid  requiring  no  correction 
the  error  was  confined  to  the  remaining  wedge.  It  may 
also  be  shown  in  the  following  figure  that  the  correction 
required  may  be  confined  to  the  four  quarter  pyramids 
at  the  corners  of  the  prismoid.  The  remaining  four 
wedges  along  with  the  uniform  prismoid  contained  within 
the  four  wedges,  are  applicable  to  the  table  without  any 
correction  for  the  prismoidal  formulas.  The  four  quarter 
pyramids  at  the  corners  form  a  perfect  pyramid,  and  in 
taking  the  quantity  from  the  table  of  end  areas  corres- 

ponding to  the  base  of  the  pyramid  an  error  equal  to  one- 
third  the  true  volume  of  the  pyramid  is  made.  This  error 
is  equal  to  the  difference  of  the  square  roots  of  the  end 
areas  squared  and  divided  by  three,  and  is  applied  to  the 
table  as  a  negative  quantity.  The  square  roots  of  the  end 
areas  are  readily  obtainable  from  any  table  of  squares 
and  square  roots  and  the  operation  is  simpler  and  takes 
less  time  than  by  taking  the  correction  from  the  table. 

End  Areas,  a,  a'  in  sq.  ft. 
Prismoidal  Correction 

(Va- 

■Vai)2x  100 -81 
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REPORT  OF  COUNCIL  MEETING 

The  regular  monthly  meeting  of  the  Council  was  held 
at  the  rooms  of  The  Institute,  176  Mansfield  Street,  on 
Tuesday,  December  16th,  at  8.15  P.M. 

Montreal  Branch  Suggestions.  The  suggestions 
from  the  Executive  of  the  Montreal  Branch  relating  to 
improving  the  meeting  hall.  Journal  and  the  meetings  of 
the  Branch,  were  noted.  Mr.  Francis  agreed  to  report 
back  to  the  Executive  that  the  matters  mentioned  were 
under  consideration. 

Highway  Development  in  Canada.  The  situation 
regarding  highway  development  in  Canada  was  discussed, 
it  being  resolved  that  The  Institute  favour  the 
principle  that  this  work  be  done  under  competent  engin- 

eering supervision.  The  Secretary  was  instructed  to 
write  to  the  Provincial  Divisions  intimating  that  in  view 
of  the  large  road  programme  to  be  entered  into  by  the 
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  .d  at  scMue  leni.'^th. 
\pprovnI  of  Branch  By-I  aws.     liranch  By-I^ws 

lor    Winnipev;;    Sii^katcliewan;    ^ 
I  illon;  and.  suhjtvl  to  sU^;ht  modili. 
St.  John;  SauU  Ste.  Marie;  and  Border  Cities. 

Changes  in  By-I.aws.  Tfie  reix)rt  of  the  By-I^iws 
Committif  siiiiu-d  by  Messrs.  Ernest  Brown  and  Waller  J. 
Francis  and  approv»^  by  H.  K.  T.  Haultain,  was  adopted 
as  follows: 

Montreal.  December  IStli.  1919. 
The  Council  of 

Thé  Bngifitrrinn  ItrntUutt  of  Caiuula. 

Oetitlemen: — 

We  beg  to  submit  herewith  the  report  of  the  By-Laws  Com- 

nittee  for  the  present  year  as  follows: — 

(1)  That  Section  57  be  amended  by  the  deletion  of  the  words 

"except  the  Montreal  Branch,"  after  the  twelfth  word  "Branch." 
The  Section  would  then  read: 

Revenue 

Section  57;  The  Secretary  of  the  Institute  shall  each  year  remit 

lo  each  Branch,  twenty-five  per  cent,  of  the  annual  fees,  current  or 
arrears,  received  from  the  members  of  that  Branch  during  that  year, 

payments  being  made  quarterly.  A  statement  showing  the  indi- 
vidual amounts,  and  from  whom  collected,  shall  accompany  each 

quarterly  r. 

Ff >r  t  !  of  this  By-Law,  the  Branch  Membership  hst 
on  the  first  day  of  January  and  the  first  day  of 

ir,  but  the  change  shall  not  be  retroactive,  except  in 
the  case  oi  new  admissions  to  the  Institute. 

(2)  That  Section  61  be  amended  lo  provide  for  the  election  of 

a  Vire-Chairman  of  a  ProNincial  Division,  b>-  the  addition  of  the 
wfT'is  "a  Vice-Chairman"  aftc-r  the  tenth  word  "Chairman."  Tlie 
^  '  .  ■  :"n  would  then  read  : 

OfBcers 

Section  01:  Thi   '''~  T  a  I'ruMmial  DlVl^Kln  shall  be  a 
Chairman,  a  Vice-t  and   a   Secretary-Treasurer,   or  a 

^  And  a  Treasuit-r,  vklio  shall  be  elected  by  the  Executive 
t.  of  the  DiviMon. 

(3)  That  Section  65  be  amended  to  provide  ftx'  an  additional 
District  in  Ontario.  This  proposal  involves  changes  of  boundaries 

and  re-numbering  of  Districts.  The  Section  as  amended  would 
then    read: 
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Dibtnci  No.  7,  all    members  resifdeni  in  the    Prcninoe  of 
.Manitoba. 

District  No.  8,  all  member»  resident  in  the  Prminoe  uf  Sadcat» 
chewan. 

District  No.  9,  all  members  resident  in  the  Pnjvince  of  Alberts. 

District  .No.  10,  all  -       '  '  nt  in  the  Pru\-»nce  of  Bnti* 
Columbia  and  in  the  ̂  

No  other  proposal»  (of  vluiiic»  m  the  By-Law»  have  bten 
considered. 

We  beg  I' Yo.;  ;ly, 

E.  Brown. 

Chaimia.'i  <>:  Committee 

Waltcr  J.  Kr^iciï. 

H.  E.  T.  HaW-Tain  (Appfwe&.  per  E-B  i 

The  Secretary  was  instructed  to  seiKi  the  proposals  of 
Council  relating  to  the  clianges  in  the  By-Laws  to  the 
entire  memtxTship  at  the  earliest  possible  moment. 

Ontario  Provincial  Division:   Thi  minute^  of  the 
Ontario  Provincial  Division  Excnruiivc  C  4. 
held  in  Toronto  on  November  22nd,  a-  .  . ..........   ...  .ae 

Secrelar>',  were  noted. 
The  By-Laws  of  the  Division  were  approved  as  sub- 

mitted. 

A  request  for  an  additional  S25.00  for  the  Ontario 
Pro\incial  Division  was  granted. 

Calgary  Branch  Resolution:  Tl>e  re^-' "'■■>"  of  the 
Calgary  Branch  regarding  legislation  was  ;  i.  and 
the  Secretary  instructed  ic  :  letter  ouuiiuiig  what 
Council  was  doing  in  this  c  :i. 

Peterborough  Flectric-al  Engineers:   A  copy  of  a 

petition  i<  '  "      r- borough.  I  ;  .  -il 
engineering  society  in  (.  y 
was  instructed  10  wti..      .,  ..     ...,      ..   _, ,    ..  of 

Council  of  their  stand,  illustrating  their  io>-alty  10  the 

profession. 
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Ontario  Professional  Meeting:  Hearty  approval 
was  given  to  the  proposal  to  hold  a  General  Professional 
Meeting  of  The  Insiitide  in  Ontario  either  in  June  or 
September  under  the  auspices  of  the  Niagara  Peninsula 
Branch,  supported  by  the  Ontario  Provincial  Division. 
Approval  was  also  given  to  the  proposal  that  this  meeting 
be  held  in  co-operation  with  a  meeting  of  the  American 
Institute  of  Chemical  Engineers,  provided  satisfactory 
arrangements  could  be  made  regarding  the  date  and  pro- 
gramme. 

Engineering" Appointments:  Letters  from  the 
Niagara  Peninsula  Branch  and  Ontario'Provincial  Division 
regarding  certain  engineering  appointments  were  presented, 
and  the  proposal  that  such  a  position  as  Chairman  of  the 
Toronto  and  Northern  Ontario  Railway  Board  should  be 
filled  by  an  engineer  was  approved,  also  that  a  competent 
engineer  should  be  on  the  proposed  Administrative  Board 
of  the  Government  in  connection  with  the  Grand  Trunk 
Railway.  The  Secretary  was  instructed  to  write  to  the 
Mmister  of  Lands  and  Mines  stating  that  The  Institute 
supported  the  proposal  that  an  engineer  should  be  chair- 

man of  the  T.  &  N.O.  Railway  Board. 

Architects  and  Big  Bridges:  A  report  of  the  Mont- 
real Branch  on  this  subject  was  received  and  the  sugges- 
tion of  the  Montreal  Branch  Executive  that  this  be  con- 

sidered hy  the  Legislation  Committee  of  The  Institute  for 
report  to  the  Council  and  the  Montreal  Branch  was 
approved. 

Registration  of  Civil  Engineers:  A  circular  sent 
by  the  Institution  of  Civil  Engineers  relating  to  the  regis- 

tration of  Civil  Engineers  and  showing  the  legislation 
situation  in  Great  Britain  was  noted. 

Municipal  Standards:  The  memorandum  sub- 
mitted by  R.  A.  Ross  in  response  to  a  request  for 

advice  from  the  Secretary  of  the  Canadian  Engineering 
Standards  Association,  was  approved,  and  the  Secretary 
instructed  to  forward  a  copy  to  Captain  Durley. 

Ottawa  Branch  Classifications:  A  sub-committee 
consisting  of  G.  Gordon  Gale  and  the  local  members  of  the 
Council  was  appointed  to  examine  the  records  of  all  the 
men  whose  names  had  been  mentioned  in  the  correspon- 

dence with  the  Ottawa  Branch  regarding  classification,  to 
report  at  a  later  meeting  of  the  Council. 

War  Memorial  :  A  proposed  letter  from  the  Presi- 
dent to  Lieut.  Col.  Doughty  relating  to  a  war  memorial 

was  approved. 

Forms  C  and  D  :  The  Secretary  requested  advice 
regarding  Forms  C  and  D  as  a  new  supply  was  being 
ordered.  It  was  resolved  that  the  last  paragraph  of 
Form  C  be  deleted  and  the  words  "and  'E'  "  be  inserted 
after  "Form  D"  in  the  third  line  of  the  second  paragraph. 

Quebec  Bridge  Transactions  :  On  motion  by  Mr. 
Francis  it  was  resolved  that  a  letter  of  appreciation  and 
thanks  for  their  kindness  in  connection  with  assisting  in  the 
production  of  the  Quebec  Bridge  Transactions  be  sent  to 
the  St.  Lawrence  Bridge  Company,  and  also  a  similar 
letter  to  Messrs.  Duggan  and  Johnson. 

A  letter  from  Dr.  Graver,  complimenting  The  Institute 
on  the  Quebec  Bridge  Transactions  was  noted  and  the 
Secretary  instructed  to  forward  copy  of  same  with  the 
above  mentioned  letters. 

It  was  resolved  that  a  charge  of  $10.00  be  made  for 
additional  copies  of  these  Transactions. 

Announcement  ^\nnual  Meeting  :  It  was  resolved 
that  the  announcement  regarding  the  Annual  Meeting  be 
forwarded  to  the  membership  at  the  same  time  as  the 
suggested  changes  in  By-Laws.  The  Secretary  was 
instructed  to  send  cordial  invitations  to  be  present  to  the 
Presidents  and  Secretaries  of  the  founder  engineering 
societies,  Canadian  Mining  Institute,  His  Grace  the  Duke 
of  Devonshire  and  to  the  Presidents  of  the  Canadian railways. 

Reorganization  of  the  Kingston  Branch  :   It  was 
noted  that  the  Kingston  Branch  had  re-organized  with  Col. 
Macphail  as  Chairman  and  W.  H.  Slinn  as  Secretary. 
The  invitation  to  the  Secretary  to  attend  their  postponed 
meeting  on  Tuesday,  January  20th  was  considered,  it 
being  decided  that  owing  to  its  nearness  to  the  Annual 
Meeting  it  would  be  impossible  for  the  Secretary  to  attend 
until  a  month  later. 

Journal  :  Consideration  was  given  to  the  publication 
of  papers  in  The  Journal  and  elsewhere  together  with  a 
request  for  a  Montreal  Branch  paper,  the  entire  matter 
being  referred  to  the  recently  appointed  Editorial  Com- 
mittee. 

The  late  Stephen  P.  Brown  :  It  was  resolved  that  the 
Council  record  with  sincere  regret  the  death  of  Stephen 
P.  Brown,  a  former  member  of  Council.  The  Secretary 
was  instructed  to  convey  the  sympathy  of  the  Council  to 
Mrs.  Brown  and  family. 

I.C.E.  Transactions  Available:  A  letter  from  Dr. 
Adams  pointing  out  that  a  set  of  transactions  of  the 
Institution  of  Civil  Engineers  from  the  earliest  volumes 
was  available,  was  noted.  The  Secretary  was  instructed 
to  thank  Dr.  Adams  for  his  kindness  in  bringing  this  matter 
to  the  attention  of  Council. 

Miscellaneous:  A  list  of  members  whose  dues  had 
been  unpaid  for  several  years  was  presented.  It  was 
resolved  that  the  various  men  whose  names  were  mentioned 
be   personally   interviewed. 

Personal:  A  number  of  applications  were  brought 
up  for  reconsideration,  all  of  which  were  dealt  with. 

Owing  to  the  lateness  of  the  hour  it  was  impossible 
to  deal  with  the  regular  applications. 

The  following  students  were  admitted. 

L.  H.  Armstrong,  G.  H.  Desbarats,  R.  N.  Drummond, 
E.  F.  Emmons,  W.  A.  Gale,  A.  R.  Garrett,  G.  W.  Hudson, 
H.  L.  Humes,  E.  S.  Kelsey,  L.  S.  McLennan,  H.  A.  Pearse, 
W.  S.  Peck,  I.  Perzner,  A.  M.  Reid,  J.  M.  White,  H.  B. 
Wilder,  W.  H.  Woods. 

The  meeting  adjourned  to  Tuesday  evening,  Decem- 
ber 30th. 
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K.    H.    Smith.    A.M.K.l.C.     formerly    Sei-- 
Ireasurer  of  the  branch  was  then  asked  to  come 

forward  and  the  Chairman  on  behalf  of  the  Branch  pre- 
....  .1.1  .1  ti<l  fountain  ;■  ■ 

I  assistin^;  to  ■ 
ihc  branch  uud  oi  hi;  work  a^  S.\relary. 

The  L'hainnan  explained  win  the  paper  to  he  pre- s«?nted  at  this  meelinj;  was  not  available,  as  the  author 
was  called  to  Montreal  by  the  early  train  that  morning. 
He  then  outlined  the  p^ipers  proposed  for  the  January  and 

February  meeiini;s,  and  stroni^ly  urjjed  the  memlx-rs  to 
work  up  papefb  for  pre^^enlation  Ix'fore  the  branch. 

I'nder  the  Branch  B\-Laws  as originalh'  adopted,  the 
January  meelinti;  would  be  the  annual  meetinji  of  the 
Branch.  The  attention  of  the  members  had  been  directed 

to  the  proposed  Standard  Branch  By-Laws  and  on  behalf 
of  the  Executive  committee  the  Cliairman  submitted  two 

'  e  to  the  effect  tliat  the  Branch  adopt  the 
rd  Branch  By-Laws  and  Uie  other  to  the 

\ecutive  remain  in  ofiice  until  the 

:s'  in  May.     The  Secretan-  was 
instructed  to  send  oui  a  letter  ballot  on  these  resolutions 
to  be  returned  in  time  for  the  meeting  in  January. 

The  meeting  was  then  thrown  open  for  general  dis- 
on  subjects  of  Engineering  interest.    J.  L.  .\llan 
up  th'?  qui'stion  of  the  proposed  bridge  acro-s 

ihc  Halifax  and  r)artmouih  i 
of  I:  t  by  various  bodies  in  ci>:. 
with  this  idea.  1  lie  aiu-ntion  of  the  members  was  direcit-d 
to  the  engineering  feature>  of  the  bridge  and  the  discus.sion 
was  along  that  line.  A  number  took  part  in  the  discussion 
and  as  a  result  a  committee  composed  of  Messrs  L.  H. 
Wheaton,  A.  F.  Dyer  and  H.  \V.  L.  l^oane  were  appxiinted 
to  submit  a  rejwrt  at  the  January  meeting. 

After  some  further  discussion  on  various  subjects  the 
meeting  adjourrved. 

St.  John  Branch 

.1.  Ji.  Crookshaiik,  M.E.LC,  Secretary 

A    il  lint    nii-iting  of  the  St.  John  Branch  of   The 
i'.  '<    uf  Canada,   the   Board   of   Trade 
Hou-.i.j,  Ci.iniiinii.1.-.  and  the  Commercial  Club  of  St. 
John  was  held  in  the  Board  of   Trade  rooms  on  the 
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matter. 
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an  interesting  discussion  in  which  a  i. 
and  visitors  took  pan.     The  Chair  wu^   <....,,.. Newell. 
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passed  through  centrifugals,  mixed  with  sjTup  and  melted. 
Mr.  York  pointed  out  that  the  change  from  gi'avity  to 
pressure  filtration  cost  $20,000,  but  the  daily  saving 
amounted  to  $250,  which  soon  made  up  for  the  capital 
spent. 

The  charcoal  filtration  formed  an  interesting  part  of 
the  process.  Liquid  sugar  having  come  through  the  first 
pressure  filtration  is  passed  through  the  charcoal  filters, 
the  filtrate  at  first  being  absolutely  colorless.  After  a  time 
it  becomes  darker  and  is  developed  to  be  used  as  lower 
grade  syrups. 

After  filtration  the  sjTups  are  readj^  for  crystalization, 
which  IS  obtained  by  boiling  the  syrup  in  large  vacuum 
pans  for  periods  depending  on  the  quality  of  the  syrup. 
The  size  and  uniformity  of  the  grain  of  the  sugar  is  con- 

trolled by  the  degree  of  vacuum  and  the  rate  of  feed  of  the 
sjTup.  The  crystalized  sugar  is  then  passed  through 
centrifugals  where  all  the  liquid  is  drained  off  and  the 
crystalized  sugar  is  passed  through  large  drum  dryers  and 
is  then  ready  for  packing. 

The  thanks  of  the  members  of  the  Montreal  Branch 
who  visited  the  refinery  are  due  to  Mr.  York,  not  only  for 
his  very  thorough  and  interesting  explanation  of  the 
various  processes,  but  also  for  the  arrangements  which  he 
made  for  the  reception  of  the  visitors. 

On  December  4th  a  very  important  address  on  the 
present  Railway  Situation  in  Canada  was  given  by  W.  F. 
Tye,  M.E.LC.  In  dealing  with  the  present  railway 
mileage  in  Canada  the  author  drew  comparisons  with 
other  countries  showing  that  Canada  had  a  very  much 
larger  per  capita  mileage  than  any  other  country  in  the 
world,  pointing  out  that  in  this  country  there  are  only  200 
people  to  support  each  mile  of  railway.  He  referred  to 
the  earlier  policies  of  the  various  Governments  supporting 
first  one  road  and  then  the  other,  and  the  fact  that  the 
rapid  construction  of  trans-continental  systems  caused 
their  ultimate  bankruptcies.  Mr.  Tye  was  strongly 
opposed  to  Government  ownership  of  the  railways,  and 
expressed  his  opinion  that  the  only  satisfactory  solution 
of  the  present  problem  was  to  give  an  immediate  decided 
increase  in  freight  rates  and  for  the  Government  to  put  the 
roads  in  such  a  condition  that  they  will  again  become 
attractive  co  private  owners. 

A  number  of  members  entered  into  the  discussion 
after  the  address,  and  the  author  replied  to  a  numlaer  of 
questions.  Mr.  Hunter  of  the  Papers  and  Meetings 
Committee  occupied  the  Chair. 

On  December  11th,  John  Grieve,  A.M.E.LC,  read  his 

paper  on  "Paint  for  the  Protection  of  Steel  Work,"  Mr. Lefebvre  acted  as  Chairman. 

On  December  18th,  John  T.  Farmer,  M.E.LC,  pre- 
sented, on  behalf  of  the  Combusion  Engineering  Corpor- 

ation, an  illustrated  lecture  on  "Mechanical  Stokers," 
describing  the  advancement  in  this  field  and  explaining 
the  relative  advantages  of  various  types.  Mr.  Duchastel 
was  Chairman  for  this  meeting. 

The  Council  having  authorized  the  Montreal  Branch 
to  hold  a  Professional  Meeting  in  conjunction  with  the 
Annual  Meeting,  the  Executive  Committee  of  the  Branch 

has  held  a  number  of  meetings  for  the  purpose  of  drawing 
up  a  programme  and  making  preliminary  arrangements  for 
tliis  meeting.  The  subject  was  also  discussed  at  the 
meeting  of  the  Branch  on  December  18th.  The  Executive 
has  appointed  Messrs.  Surveyer,  H.  G.  Hunter,  Thornton, 
Busfield  and  J.  H.  Hunter  as  Chairmen  of  the  Programme, 
Entertainment,  Publicity,  Reception  and  Subscription 
Committees,  respectively. 

Ottawa  Branch 

J.  M.  Cochrane,  A.M.E.I.C.,  Sec'y-Treas. 

The  Ottawa  Branch  of  The  Engineering  Insiilule  of 
Canada  gave  a  luncheon  on  December  4th  to  Major- 
General  Sir  Edward  Morrison,  K.C.M.G.,  C.B.,  D.S.O., 
Deputy  Inspector  of  Artillery  for  Canada.  Over  175  were 
present  and  R.  de  B.  Corriveau,  M.E.LC,  presided. 
The  theme  of  Sir  Edward's  address  was,  "The  Invasion  of 
Germany,"  with  emphasis  on  the  part  played  by  engineers 
in  connection  with  the  war.  Sir  Edward  paid  a  high 
tribute  to  the  engineering  profession,  which  he  said  had 
been  closely  allied  to  the  artillery  branch  of  the  service; 
no  profession  had  contributed  more  to  ultimate  victory  in 
the  war;  he  went  on  to  say,  jokingly,  that  he  was  one  of  that 
low  class  of  people  whose  business  was  to  kill  rather  than  to 
save  and  mend  life.  In  the  engineering  profession  when 
the  country  was  at  war  is  found  the  men  best  able  to  do 
this.  Sir  Edward  made  a  passing  reference  to  universal 
training,  which  he  considered  of  great  importance.  He 
then  went  on  to  go  into  more  details  of  the  engineers  in 
war; — they  supplied  telephones,  telephone  service,  railway 
engineering,  railway  service,  tunnelling,  bridging,  making 
gim  emplacements,  etc.,  etc.  In  connection  with  building 
railways  the  Canadians  stood  pre-eminent. 

Sir  Edward  described  the  various  net-works,  standard 
gauge  lines,  narrow  gauge  lines,  and  finally  the  30-centi- 

metre lines,  the  narrowest  of  all,  used  right  at  the  front. 
At  Vimy  Ridge  there  was  the  finest  system  of  this  30- 
centimeter  railway  that  had  ever  existed  in  war,  and  this 

was  due  to  the  ability  and  perseverance  of  "a  little  red- 
headed engineer  from  Cobalt."  There  were  sixty-five mile?  of  these  tiny  roads  at  this  point,  which  led  to  every 

heavy  battery.  When  it  was  considered  that  some  of  the 
shells  weighed  two  hundred  pounds  the  saving  in  man 
power  by  those  roads  was  enonnous.  Sir  Edward  des- 

cribed an  experience  of  his  own  at  Valcartier;  the  engineers 
built  a  bridge  across  the  river,  the  first  bridge  of  the  kind 
that  these  engineers  had  built.  After  the  bridge  was  built 
Sir  Edward  took  his  battery  across,  a  few  nights  later  a  log 
boom  burst  up  the  river,  and  thousands  of  logs  came 
tumbling  down  the  high  water,  but  the  bridge  stood; 
a  few  nights  later  2000  horses  broke  loose  and  came  tearing 
across  the  bridge— and  the  bridge  stood.  At  Ypres  it  was 
a  Canadian  engineer  who  built  a  railway  through  and 
around  houses  and  obstacles  up  to  the  front,  and  there- 

after Canadians  were  in  great  demand  for  this  work. 

General  Morrison  told  a  story  of  a  bridge  that  had 
been  mined  by  the  Germans  ;  if  this  had  been  blown  up  it 
would  have  meant  the  lives  of  a  thousand  or  more  Cana- 

dians. Just  as  the  Germans  were  blowing  up  the  bridge 
a  young  Canadian  officer  darted  forward,,  crossed  the 
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described  the  work  of  the  Dover  Patrol. 
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i>iiiK«..   iloiilla  '<  '    iij  Willi  uic  Swift  it»ok 
part  in  tlw»e!eb  i  with  five  Cicrman  de- 

exccpuuiiall)  wdl  qualified  to  deal   with 

His   Kxcellency   the   (îovernor-(^.eneral.   one  of  the 
'  ■  -.  '      ■  ,  i^-g 

to t  lor  lus  address;  at  the  same  time 

.  .     the  iiiHx.i'anee  of  the  present  visit 
ce  and  The  officers  of  Lord 

I  aid  the  heaw  viu.u  iL-rs  staff  of  the  Canadian 
c  were  gue>ts  of  the  Branch  at  this  lunclieon, 

:i  was  the  most  largely  attendai  of  any  held  this 
..  -  ;er. 

The  programme  of  the  second  half  of  the  winter 
session   :  d.  and  will  contain  several 
papers  a;  :al  interest. 

Ontario  Provincial  Division 

Geo.  Hogarth,  M.E.I.C.,  Secretary-Treanurtr 

The  following  extract  which  gives  a  more  detailed 
account  of  the  result  of  this  meeting  than  appeared  in 
the  December  Journal  is  from  the  minutes  of  the  meetmg 
of  the  Ontario  Provincial  Division  Executive  held  in 
Toronto.  Saturday,  November  22nd:— 

"  By    request,    Willis   Ch-  " 
loronto  Branch,  explained  ll 

Mon<l:iv  rv^^inj.»    Nov»*ml>er   '/Axh    Uw  !h»»  i>  ! 
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ce  of  events  which 
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'■  ereiice 

„       :.     Mr. 
t.  luriher  explained   the  action  of  the  Special 
*-   lee  of  the  Toronto  Branch  in  further  conside- 

ration of  the  draft  bill  prepared  by  the  Special  General 
Committee  of  Tht  InxtituU  which  met  in  Montreal  on 
April  5th,  1919. 

The  Chairman  of  the  Toronto  Branch,  Mr.  Harkness. 
then  explained  the  action  of  his  Branch  in  arranging  for  an 

informal  gathering  at  the  Engineers'  Club  al  G.30  on 

It    was    unanimously    -^   ''•-''    •'  •'    •'■  «' .i?— :• -^ 
organizations  Ix- invited  to  .  .'. 
Di',  :              •     '         '         icerinj    i',-''i['_    a^    aii  .V'JVivTy 

Co 

The  Canadian  Mining  Institut**. 
The  Canadian  Societ\ 

The  American  Society  >..  ... 
The  American  Institute  ol  . 
The  Ontario  Association  of  .\rciutecis. 

Toronto  Branch 

//.  .4.  Goldman,  A. M.E.I.C.  Aciiug  ,S. 

An  Open  Meeting  of  the  Branch  was  held  at  the 

Engineers'  Club  at  8  p  m.  on  Thursday.  Dec.  4lh.  1919. 

Mr.  Harkness,  I*r<     '        ;  '  '     ' resignation  of  W.  S.  11 
tary-Tn-asurer,  and  st, 
should  declare  açain  va 
tions  will  have  to  b. 

office  of  Secretary- 1  .._... 
the  meantime   he  H.  A.  ̂  
as  Secretary  until  oin.  .«.  pi.-j^ii^  ̂ iected. 

The  minutes  of  the  previous  meeting  were  then  read 
aiid  adopted. 

The    1 
scrutineers.          ...,         ..   

for    the    coming    year:  —  E.    T    \N  ilkie.    Gzowski    and 
George  Hogarth. 

The  scrutineers  reported  tliat  the  foUowing  members 
were  elected  to  otlice  :— 

Chairman— R.  O.  Wynne-Roberts. 

Secretary — W.  S.  Han-ey. 
Committee — Geo.    T.    Clark     C.    i^.     lu- 

T.  Ta>lor. 
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These  Committee-men  are  elected  for  two  j^ears.  As 
J.  C.  Krumm  received  the  next  highest  number 
of  votes,  the  Chairman  declared  him  also  elected  in  the 

place  of  W.  A.  Bucke  whose  resignation  had  been 
received  recently.  Mr.  Krumm  is  only  elected  for  one 

year,  since  by  the  end  of  that  time  the  term  of  Mr.  Bucke 
would  have  expired. 

After  the  report  of  the  scrutineers  was  received  and 
confirmed,  the  Chairman  called  upon  Professor  J.  Roy 
Cockburn  who  delivered  an  excellent  lecture  on  the  scienti- 

fic application  of  locating  guns  by  sound  ranging. 

The  lecture  was  illustrated  by  numerous  lantern 
slides  and  was  much  enjoyed  by  the  members  present. 

The  meeting  adjourned  at  11  p.m. 

At  a  meeting  of  the  Executive  of  the  Toronto  Branch 
held  on  Mondav,  December  15th,  it  was  decided  to  refer 

the  J.  C.  T.  O.  Report  on  "Status  of  Engineers"  to  the Provincial    Division. 

Niagara  Peninsvila  Branch 

R.  P.  Johnson,  A.M.E.I.C.,  Secretary-Treasurer 

A  general  business  meeting  of  the  Branch  was  held  on 
November  25th  at  the  Engineer's  Club,  Thorold. 

The  business  on  the  agenda  was  as  follows: — 
1.  Report  of  the  Branch  Salary  Committee. 
2.  Report  of  the  Branch  representative  at  the 

first  meeting  of  the  Ontario  Provincial  Division 
Executive. 

3.  Report  of  committee  on  Branch  By-laws. 

Report  of  Salary  Committee: 

F.  S.  Lazier,  Chairman  of  the  Committee,  read  the 
report  which  was  adopted  by  the  Branch  after  a  short 
discussion. 

The   report    follows: — 

Report  of  Salaries  Committee 

To  the  Chairman  and  Members, 
Niagara  Peninsula  Branch, 

Engineering  Institute  of  Canada. 

At  a  general  meeting  of  the  Branch  held  at  Thorold  on 
May  9th,  you  appointed  us  to  study  the  question  of  engin- 

eering salaries,  and  instructed  that  we  report  at  an  early 
date  our  views  as  to  what  might  be  considered  a  fair 
schedule  of  salaries  for  the  usual  positions  in  all  branches 
of  the  profession. 

The  ground  to  be  covered  by  such  a  study  and  in 
compiling  the  required  schedule  is  much  greater  than 
might  be  immediately  apparent.  It  involves  at  the  outset 
a  professional  classification,  detailed  and  general  enough  to 
include  all  engineers  who  are  employed  in  salaried  positions. 

Fortunately,  we  had  at  our  disposal  and  available  for 
study,  a  classification  made  by  the  American  Association 
of  Engineers,  to  which  was  also  appended  the  salaries  they 
considered  to  be  the  fair  minimum  and  maximum  for  each 

position. 
At  an  early  date  we  learned  that  the  Toronto  Branch 

of  The  Institute  had,  in  February,  appointed  a  large  and 
representative  Committee  to  consider  the  salary  question 
and  that  they  had  made  considerable  progress  in  a  general 
classification  of  the  profession. 

The  reclassification  of  the  Civil  Service  of  Canada, 
including  the  engineering  positions  therein,  was  also  about 
ready  for  publication  at  the  time  your  Salaries  Committee 
was  appointed. 

With  these  several  classifications  of  positions  available, 
or  to  be  ready  in  the  near  future,  your  Committee  con- 

sidered it  would  be  an  unwarranted  duplication  of  effort 
to  attempt  the  compiling  of  another,  but  thought  that  in 
view  of  the  comprehensive  personnel  of,  and  the  amount  of 
this  work  already  done  by  the  Salaries  Committee  of  the 
Toronto  Branch  their  labors  would  probably  produce  a 
general  engineering  classification,  which  would,  with  such 
amendments  as  other  Branches  might  suggest,  be  particul- 

arly applicable  to  the  profession  in  Canada. 

Your  Committee  held  several  meetings  at  which  the 
general  status  of  the  profession  was  discussed,  past  and 
present  salaries  paid  for  engineering  services  reviewed, 
and  possible  means  both  of  bettering  the  future  status 
of  the  engineer  and  his  financial  position  considered.  The 
classification  and  salaries  proposed  by  the  American 
Association  of  Engineers,  the  Civil  Service  of  Canada  and 
the  Toronto  Branch  of  The  Institute  were  studied  and 
discussed  and  the  whole  matter  given  careful  consideration. 

From  this  study  of  the  status  of  the  engineering  pro- 
fession in  Canada  and  the  compensations  accruing  to  the 

members  thereof  we  beg  to  submit  the  following: — 

1.  We  consider  that  in  view  of  the  increase  in  the  cost 
of  living  and  the  training  necessary  to  qualify  for  this  work, 
the  engineer,  particularly  in  the  junior  positions  of  the 
profession  is  underpaid. 

■  2.  We  feel  that  the  adoption  of  a  scale  of  minimum 
salaries  and  a  standard  classification  of  positions  would  be 
beneficial  to  the  profession  and  to  the  general  public. 

3.  We  believe  that  the  classification  and  scale  of 
minimum  salaries  as  compiled  and  adopted  by  the  Toronto 
Branch,  a  copy  of  which  is  hereto  attached,  should  be 
endorsed  by  the  Niagara  Peninsula  Branch  with  the  fol- 

lowing exceptions: — 

(a)  In  the  case  of  engineers  employed  on  Public 

Works,  five  instead  of  two  years'  practical  experience should  be  required  in  place  of  graduation  from  a 
technical  school  of  recognized  standing. 

{h)  As  the  classification  purports  to  deal  with  the 
profession  of  engineering,  in  which  both  education 
and  training  are  necessary;  and  that  inasmuch  as  the 
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Respectfully  submitted, 

(Sgd.)  F.  S.  Lazier. 
S.  R.  FR(iST, 
L.  L.  CilSHOk.SE. 

The  report  of  A.  C.  D.  Blanchard.  Chairman  of  the 
ive  at  the  first  meeting  of  the 
-ion  was  next  received.     The  fol- 

:>  taken  by  the  Branch  on  matters  growing; 
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1.  Representation  on  the  Council  from  the  Pnn-ince ot  Ontario. 

A  motion  was  unanimously  carried  endorsing  the 
decision  of  the  Pro\'incial  Dixision  to  ask  Council  to 
permit  the  forming  of  another  District  in  Ontario,  the 

dividing  line  ri.  'y   from  Oakville  to 
Owen  Sound,  th.  i  districts  No.'s  4  and 5  1  )  in  the  same  district 
a>  i  :  ict  No.  4. 

2.  General  Professional  Meeting  in  1920. 

In  view  of  the  fact  that  the  ProN-incial  Division  E.xecu- 
tive  has  decided  upon  holding  a  general  professional 
meeting  in  1920,  a  motion  was  unanimously  passed  seitin. 
forth  that  thi-.  Branch  is  desirous  of  holding  this  mtx'.::  . 
at  N  '    "- under  i'  «.es  of  the  Niagara  Peiun- 
^ul.  i  that  S  would  he  the  mo^t  pre- 
ler,  -.li.     It  w 
lo  I  rican  Ii.-  ^ 
operate  m  holding  a  joml  meetmg.  it  was  decided  to 
appoint  ..  :i, ,inii  ,!iiu'  conunittee  for  the  purpose  of 
noi  lees  to  arrange  for  the  nic-etini:. 
Thtr~<_  upi-.iu.  :     F.  W.  Clark,  S.  R.  Frost,  the 
chairman  and  of  the  Branch,  .\.  \V.  L.  Butler 
J.  C.  Moyer,  H.  Ài.  liciiour,  R.  W.  Powell  and  W.  P.  Near 

^ff/jo^/"  a/'  Sd^^^y   Co^n^77/T/eg 

® 

ààaaaaJ:^ 
i'ofe    o/?  fi^e    Ss/st^y   SrAd'O'^/f 

ti 

Tl 
are  as  : 

-lions  given  to  the  nominating  committee. 

1.  To  apply  ilu-ough  the  Branch  Secretary  to  the 
Ontario  Provincial  Di\ision  Executive  for  permission  to 

hold  a  general  profeï.sional  meeting  at  Niagara  I'alls  in 1920. 

-^C-r-3^ 

.a 

.Viasora  P<minsul«  Branch  .M«ctii>s. 
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Border  Cities  Branch 

J.  E.  Porter,  A.M. E.I. C,  Secretary-Treasurer 

At  the  adjourned  annual  meeting  of  the  Border 
Cities  Branch,  held  on  December  1919,  the  discussion  of 
Branch  By-laws  was  continued  from  last  meeting  and 
these  were  revised  in  accordance  with  suggestions  from 
the  Council. 

M.  E.  Brian  then  made  a  report  in  detail  of  the 
meeting  of  the  Ontario  Provincial  Division,  held  at 
Toronto  on  November  22nd  and  considerable  discussion 
ensued.  The  discussion  was  mainly  on  the  proposed 
legislation  and  will  be  continued  at  our  next  meeting. 

The  reports  for  the  closing  year  were  received  and 
the  following  officers  for  1920  were  elected. 

Chairman   
Sec.-Treas   
Executive  Committee , 

.H.B.R.  Craig,  M.E.I.C. 
J.  E.  Porter,  A.M.E.I.C. 
J.  J.  Newman,  O.L.S.. 

A.M.E.I.C. 
H.  Thorne,  M.E.I.C. 
M.  E.  Brian.  O.L.S., 

A.M.E.I.C. 

The  meeting  expressed  its  regret  at  the  departure  for 
Hamilton  of  our  first  Chairman,  J.  A.  W.  Brown,  wishing 
him  every  success  in  his  new  work. 

Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary 

At  a  meeting  of  the  Peterborough  Branch  held  on 
Saturday,  December  6th,  1919,  the  following  were  elected 
officers  of  the  Branch: — 

Hon.  Chairman . . 
Chairman   
Vice-Chairman . . . 
Secretary   
Treasurer   
Executive  Committee 

..R.B.Rogers, 

. .  G.  Reid  Munro, 

.  .  R.  H.  Parsons, 

..R.L.Dobbin, 

.  .  D.  L.  McLaren, 

.  .E.    R.    Shirley,    A.    L. 
Killaly,  G.  R.  Langley, 
C.    E.    Sisson,    P.    L. 
Allison. 

The  officers  were  appointed  a  committee  to  draft  the 
By-Laws  for  the  Branch,  and  report  at  an  early  meeting. 

G.  Reid  Munro  and  R.  L.  Dobbin  were  appointed  re- 
.  presentatives  on  the  Executive  Committee  of  the  Ontario 
Provincial  Division. 

The  Secretary  was  instructed  to  write  and  convey 
to  Walter  J.  Francis  of  Montreal,  the  thanks  of  the 
Branch  for  the  very  artistic  and  clever  manner  in 
which  he  had  written  up  the  minutes  of  the  inaugural 
meeting  on  November  6th. 

A  letter  was  received  from  the  General  Secretary  at 
Montreal  enclosing  a  cheque  for  $25.00  as  an  advance  to 
the  Branch.  The  Secretary  was  instructed  to  acknowledge 
this  with  thanks. 

The  paper  of  the  evening  was  read  by  G.  B. 
Smith,  of  Belleville,  on  the  Central  Ontario  System  of  the 
Hydro-Electric  Power  Commission  of  Ontario  of  which  Mr. 
Smith  is  Superintendent.  Maps  and  diagrams  were  used 

to  illustrate  Mr.  Smith's  remarks,  and  at  the  conclusion 
of  the  paper,  as  an  added  attraction  a  large  nimiber  of 
slides  were  shown  of  the  Chippewa  Development  of  the 
Commission. 

Walter  R.  Blackwell,  the  architect  of  the  new 
Memorial  School,  gave  a  short  talk  on  the  plans  of  the building. 

The  meeting  was  held  in  the  Empress  Hotel,  and  about 
fifty  sat  down  to  supper.  The  membership  of  the  Branch 
is  as  follows: — 11  Members,  17  Associate  Members,  5 
Juniors,  33  Affiliates. 

Kingston  Branch 

W.  H.  Slinn,  Jr.  E.I.C.,  Sec'y .-Treas . 

At  a  reorganization  meeting  of  the  Kingston  Branch, 
Alexander  Macphail,  M.E.I.C,  was  appointed  chairman, 
and  W.  H.  Slinn,  Jr.E.I.C,  Secretary-Treasurer.  It  was 
agreed  that  the  next  meeting  be  held  on  December  16th 
at  which  J.  M.  Campbell,  M.E.I.C,  would  read  a  paper  on 

"The  Electrical  Power  Plant  at  Kingston  Mills,  Ont."  and 
the  Secretary  was  instructed  to  extend  an  invitation  to 
the  General  Secretary  of  The  Engineering  Institute  to  be 
present  at  the  meeting  and  give  a  talk  on  the  aims  and 
organization,  etc.,  of  The  Institute. 

Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C,  Secy.-Treas. 

On  Thursday,  December  4th,  a  paper  was  presented 

to  the  Branch  by  C  D.  How,  on  the  "Economics  of 
Elevator  Construction  and  Operation."  Mr.  How,  who is  Engineer  for  the  Dominion  Grain  Commission,  gave  an 
interesting  address  which  was  listened  to  with  apprecia- 

tion by  a  large  attendance. 

On  December  9th,  at  the  Fort  Garry  Hotel,  a  com- 
plimentary banquet,  was  given  by  the  Branch  to  returned 

members,  during  which  banquet  Capt.  C  N.  Mitchell, 
V.C,  M.C,  A.M.E.I.C,  was  presented  with  an  illuminated 
address  as  a  mark  of  esteem  and  appreciation  from  his 
fellow  members.  An  Associate  Membership  Badge  was 
also  presented  on  behalf  of  the  Council  of  The  Institute. 
The  presentation  of  the  Address  was  made  by  General 
H.  N.  Ruttan,  and  The  Institute  Badge  by  J.  G.  Sullivan. 
The  address  presented  to  Capt.  Mitchell  is  as  follows: — 

"Your  fellow-members  of  the  Manitoba  branch  of 
The  Engineering  Institute  of  Canada,  desire  to  express  in 
some  tangible  form  their  great  appreciation  of  the  dis- 

tinguished services  you  have  rendered  to  the  empire  during 
the  recent  war,  and  especially  for  the  courageous  deeds  by 
which  you  won  the  Victoria  Cross  and  the  Military  Cross. 
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lid  iliai  every  ble»»»UK  niay  allciid  your     scruiuiLxr^  and  rcpuri  uic  rwiUii  ui  iiu:  lucviiui!. 

Till  C'hnirnKin,  W.  P.  Urereton.  read  many  letters 
Irom  I  s,  "Wisliinu  the  returned  nu-n  success, 
and  lii..i  ...^.>  ii'.iV  live  lonj;  and  enjoy  the  benefits  of 

peace,  for  which  they  foujjhi  so  nobly."  Many  prominent citizens  were  present,  anions  them  lieinn  Nlayor  C.  F. 
Gray;  Hon.  G  Grier;<)n.  Minister  of  Public  Works;  and 
Isaac  Campbell,  K.C.,  all  of  whom  addressed  the  meeting. 

(  >  r    17th,    F.    H.    Manin   (.;ave  a   very 

inleri  >  on  "Niagara  H>dro-Eleclric  Power 
E)evelopmeni>-."  Mr.  Martin's  address  was  of  unusual interest,  as  he  traced  the  liistory  of  the  Falls  from  the 
lime  It  was  first  discovered;  and  by  means  of  a  large  num- 

ber o  Lantern  Slides  sliowed  the  conditions  existing  pre- 
vious to  present  developments.  Mr.  Martin  dealt  with 

ll ,  '  '<  ms  which  had  to  Ix;  overcome  by 
l\  ~.  and  by  means  of  lantern  slides 
t  V  ires  of  the 
\\.  or  twenty 
tars. 

Local  Xews 

J.  G.  Sullivan.  M.E.l.C,  member  of  the  executive. 

.M  '  •  Branch,  was  elected  Aldemian  to  the  City  of 
\'.  .  Council  in  the  recent  election. 

Mr.  Sullivan's  election  is  kMtked  uiv>n  by  all  to  be  a c  by  many  that 
hi  I  rience  will  Ix' 
ol  mcaicu  lo  the  city  in  the  lorihcoming  \ear, 
when  ma:...  ,  which  require  engineering  know- 

ledge, will  bi  before  the  council.     He  is  assured 
of  the  best  wi-jiv-  vi  iiis  associates  in  the  profession  with 
ihe  assurance  of  their  heart >•  co-operation  during  liis  term of  ofîice. 

A.  G.  Dalzcll,  >^LrLUir>-  of  the  Vancouver  Branch  ot 
Tkr  Ktujtiutriiiii  lii.-iLti,:i  of  CatiaiUi,  was  recently  in 
\\  and  attended  the  rXtemlx-r  4lh  meeting  of  the 
-M  I  Branch,  where  he  received  a  hearty  welcome. 

Th. 
annual  i. 

CM:    Ul:sl 

.Ari-^incî  out  of  the  minute*,  Mr  Craie  >itat«^  thm  he 

sented   by  a   Mr.   (.jodirey   en' 
profession.   This  reply  liad  !>-■  • minutes  and  given  full  pu! 
of  the  profession  would  not  sui;i  : 

especialh'  as  the  author  liad  ni action. 

Mr.  Pearce  gave  a  i  • the  Provincial  Natural   i 

he  had  Ix-en  appointed  a  member  ilu^ough  iJjc  cAuri^  oi t  he    Branch. 

Upon  the  motion  of  Mr.  Peters  seconded  by  J.  I. 
Fish,  the  minutes  of  the  preNnous  meetings  were  adopted 
as    read. 

The  Secretary  r<"'  '■'-   r.i^^.rt   ,.i  ih.-   vi.irv   ,.r  lîi- Branch  and  a  fînani  : 

both  of  which  are  apix:Rn-u  a^  i>a:i  <m  ui----..  .ui.iaie- 

Mr.  Peters  gavi  :.  '  :  -•    ••'     ■     -'    '   endeavour  to  se^ure 
sion  am: 
and  H;r 
of  77„  / 
have  du:                   

Meeting  in  Ottawa  last  winter. 

"  He.  therefore,  submiiiet;  iwing  resolutKMi  lor 
the  consideration  of  the  ni<.i.....s. 

"That    the   attention   "''  r-'-ncil    be    '••^■■•>  ̂ • directed  to  the  fact  tliai  in  .ce  with 

.ph  of   !'  '   ■    .-    ' 
It  the  : lU 

nu.i 
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legislation  enacted.  And,  further,  that  it  is  the 
opinion  of  the  Calgary  Branch  that  it  is  the  duty  of 

the  Council  to  take  the  initiative  in  this  matter." 

"That  a  copy  of  this  resolution  be  sent  to  all  the 

Branches." 
The  last  paragraph  of  the  resolution  passed  at  Ottawa 

is  as  follows: — 

"That  the  Council  of  The  Inslitute  shall  report 
the  result  of  the  ballot  to  the  branches,  and  if  the  vote 
is  favorable  to  legislation  the  Council  of  The  Institute 
shall  immediately  take  the  necessary  measures,  in 
co-operation  with  the  Branches,  to  have  legislation 

enacted." 
The  resolution  was  put  to  the  meeting  after  being 

seconded  by  Mr.  Pearce  and  carried  unanimously. 

Mr.  Pearce  moved  that  the  Secretary  be  instructed  to 
urge  a  speedy  reply  by  the  Council  of  The  Institute  to 
the  resolution  forwarded  to  them  regarding  Legislation, 
and  that  as  soon  as  this  reply  was  received  the  Secretary 
circularize  the  members,  leaving  it  to  the  Chairman  to  call 
a  special  meeting  if  thought  necessary.  Seconded  by 
P.  J.  Jennings,  and  Carried. 

The  scrutineers  reported  the  result  of  the  ballot  for 
Officers  to  the  Chairman,  who  declared  the  following 
elected,  to  act  during  the  year  1920. 

Chairman   P.  Turner  Bone. 
Secretary-Treasurer. 
Executive  Committee. 

C.  M.  Arnold. 
H.  B.  Muckleston. 
F . .  W.  Alexander. 
G.  N.  Houston. 

Members  of  Executive 
without  election   Wm.  Pearce. 

G.  W.  Craig. 
Auditors   F.  K.  Beach. 

W.  J.  Gale. 

Mr.  Craig  expressed  his  appreciation  of  the  assistance 
given  him  while  Chairman  of  the  Branch  and  said  he  felt 
it^a[great  honor  to  have  acted  in  that  capacity. 

Mr.  Turner  Bone  was  invited  to  take  the  Chair  and 
met  with  a  hearty  reception. 

He  thanked  the  members  for  electing  him  to  such  an 
important  office  and  stated  that  he  was  eager  to  do  any- 

thing in  his  power  to  forward  the  work  of  the  branch. 
The  meeting  adjourned  at  4.45  P.M. 

Saskatchewan  Branch 

J.  N.  deStein,  M.E.I.C.,  Sec  xj. -Treasurer 

The  winter  activities  of  the  Branch  began  with  the 
October  meeting,  at  which  H.  G.  Phillips,  A.M.E.I.C, 

read  à  valuable  paper  on  "Drainage  Assessments."  We had  the  pleasure  at  that  meeting  of  having  H.  W.  B. 
Swabev,  A.M.E.I.C,  of  the  Ottawa  Branch  with  us. 

The  November  meeting  took  the  form  of  a  "Welcome 
to  the  Returned  Members,"  a  detailed  report  of  which 
appeared  in  the  December  number  of  The  Journal. 

At  the  December  meeting  (December  11th).  A.J. 
McPherson,  A.M.E.I.C,  gave  a  very  interesting  resume 
of  the  preliminary  work  done  in  connection  with  the 
"Saskatchewan  River  Water  supply."  This  is  one  of  the 
most  important  questions,  with  which  the  engineers  in 
Saskatchewan  will  have  to  deal  in  the  next  few  years.  The 
cities  of  Moose  Jaw  and  Regina  will  have  to  look  for  an 
additional  water  supply  and  the  whole  district  from  the 
Elbow  (on  the  Saskatchewan  River)  to  Regina  and  some 
piece  south  of  it,  will  have  to  depend  on  this  future  supply. 

Mr.  McPherson  mentioned,  that  as  early  as  1894, 
already  J.  S.  Dennis  looked  upon  the  Saskatchewan 
River  as  a  supply  for  Irrigation  purposes.  After  some 
preliminary  surveys  the  Irrigation  Department  appro- 

priated 200  cubic  ft./  second  from  the  Saskatchewan  River 
for  the  use  of  the  District,  which  water,  however,  has  never 
yet  been  utilized.  There  were  a  number  of  projects  made, 
which  Mr.  McPherson  enumerated  in  detail,  but  the 
difficulty  seems  to  be  to  find  out  the  minimum  quantity 
of  water  necessary  at  present,  and  to  build  up  a  system, 
which  is  capable  of  future  extensions.  The  amount  of 
water  necessary  at  present  will  hardly  pay  the  cost  of 
construction. 

A  further  paper  on  this  subject  will  be  given  before 
the  Branch  at  an  early  date  by  G.  D.  Mackie, 
M.E.I.C,  City  Commissioner,  Moose  Jaw. 

A  number  of  Branch  Committees  have  also  begun 
their  activities.  The  Paper  and  Library  Committee 
(Chairman:  D.  A.  R.  McCannell,  A.M.E.I.C.)  has  drawn 

up  a  program  for  the  season's  meetings,  which  are  held every  second  Thursday  of  the  month  at  the  Kitchener 
Hotel,  Regina,  in  conjunction  with  a  dinner.  The  Con- 

crete Committee  (Chairman:  H.  Mclver  Weir,  M.E.I.C, 
Saskatoon)  has  done  some  very  valuable  work  in  the 
investigation  of  the  influence  of  Alkali  upon  concrete. 
The  University  of  Saskatchewan  appropriated  considerable 
money  for  the  purpose  of  research  work  in  this  connection 
and  is  proceeding  in  conjunction  with  the  Branch.  Pro- 

fessor C.  J.  Mackenzie,  A.M.E.I.C,  will  read  a  paper  at  the 
Annual  Meeting  of  the  Branch,  January  8th,  giving  a 
résumé  of  the  work  done  by  the  Committee. 

The  Committee  to  assist  the  Canadian  Engineering 
Standard  Association  (Chairman:  A,  P.  Linton, 
A.M.E.I.C.)  has  invited  contributions  and  suggestions 
from  all  members  of  the  Branch. 

The  Branch  as  such  is  gaining  rapidly  in  membership 
and  there  are  very  few  engineers  in  Saskatchewan,  who 
have  not  joined  our  ranks.  We  are  also  carrying  on  an 
active  campaign  to  increase  the  number  of  Affiliates  of  the 
Branch  and  bespeak  the  assistance  of  all  members. 

The  Secretary  was  favored  with  a  visit  from  A.  G. 
Dalzell,  M.E.I.C,  from  Vancouver,  who  made  a  very  short 
stop-over  on  his  way  from  Ottawa,  to  his  home. 

C  P.  Richards,  A.M.E.I.C,  the  energetic  Chair- 
man of  the  Legislation  Committee  of  the  Branch  had  to  go 

to  British  Columbia  for  the  winter  on  account  of  his  health. 

i 
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Meatn.  R.  C.  F.  Chown.  AM.Iî.I.C.  and  J.  M 
■•     :  ■  M  V  ;  '  ■         ■    ■    '       •'■      -■ 

j 

O.     W.    Smith.     M.K.l.C..    lias    aRain    mmv     to 
4  iitoria  for  the  winter. 

K.  N.  Coke.  A.M.t.l.C.  returned  to  h»>  home  in 
lamatca. 

Nancoiivor  liraiu-li 

J.  .V.  Amirrton.  A.M.E.l.C.  Secretary 

A  nwK'ral  nuftinu  of  the  Branch  was  held  in  llie 
i>>      ■        ■      ■     ■     '     irium  on  Monday,  P      -  '    r  1st 
'11  K    Ci.   Matht-son.  ;  over 
an  1^'  il»-    i:i\  nation 
fxi,  ■  Columbia   IVch- 
mcal  AsïociatKMi  to  attend  our  meetings  was  largely 
accepteti.  Tti.  suivi.,  i  of  proposed  lejdslation  was  fullv 
discussed.  those  taking  part  were  Mi 
Hill.  Kc'iiiKu).  i>i.miniid>;e.  L.  L.  Hrywn.  Powell.  Mill-, 
Plulip  and  F^rhan.  also  Messrs  Foreman  and  Bl^îwood, 
from  the  \ictoria  lîranch.  I*rofes?^)r  Turnbull.  memtx'r 
of  the  Mining  liiiimiu-  of  Canada  also  spoke  in  favor  of 
th<  ,il.     Mr      '  i-d  the  chair  to  brinn 
loi,  lion  top  i  to  favor  the  proposed 
bill  to  be  presented  to  the  Bniish  Columbia  Legislature  at 
the  coming  session,  and  also  to  further  it  by  giving  the 
Joint  Committee  all  the  financial  help  necessary  to  ensure 
Its  becoming  an  Act  of  Parliament.     This  was  carried 
unanimously.     The    following    Finance   Committee   was 

'c-d   to  obtain   funds   for   the   furtherance  of  the 
legislation    -L.  L.  Brown.  Chairman,   R.  Snod- 

Secretarv  ;    J.   H.   Anderson.    Treasurer  ;   W.   T. 

>n.  F.  O.'  Mills,  and  P.  Plulip. 

A.  E.  Foreman.  B.Sc..  M.E.I.C.,  Pubhc  Works  En- 
gineer for  the  Province  of  British  Columbia  delivered  a 

lecture  on  the  "Organization  and  work  of  the  Provincial 
Public  Works  Department."  This  proved  to  be  most 
int  and  instructive  and  many  valuable  statistics 
We:  .  :iied  showing  Departmental  methods  and  the 
large  saungs  in  expenditures  resulting  from  the  methods 
now  being  adopted.  Standard  plans  for  all  classes  of 
road  work  were  shown,  and  their  application  to  this  large 
and  mountainous  province  explained.  The  Chairman 
fwescnied  the  thanks  of  the  meeting  to  Mr.  Foreman  for 
his  excellent  address. 

Jotn(  .\tatnlan4i  Cuntmitltt 

K.  ( . 

W. 

C.  J 

W.  i<  I . 
A.(..  1) N.  J.  K 
A.  1.   M 

J.  .M 
W.  Il  .' 
H.  L.  R 

R.  ̂ ■-' 
J.M 
W.  1-.  \ 

J.  N.  Ai 

MKI 

C. 

■  1  i    i  ̂ 

M  l.i.L..  ̂ -onrtaiy. 
A  Se 
B.Sc.A.Mf    M      M.L.A. 
X.M.E.I.C.  r. 

Joint  Ifland  Commitlre: 

A.  E.  Foreman.  B.Sc.,  M.E.I.C.,  Chairman. 
H.  C.  Bailev. 
P.  W.  W.  liell.  M.E.I.C. 
H.  S.  Browne. 
W.  M.  Brewer. 
K.  C.  Havward. 

E.  N.  Hor-*-y.  A.M.E.I.C. 

J.  B.  Lamlx-rt. D.  O.  Lewis.  M.E.LC. 
T  K.  Loach. 

C.  P.  Napier.  M.E.LC. 
W.  Sleet  Robertson. 
S.  N.  Presion.  A.M.E.LC. 
R   H.  Woods. 

The  following  has  been  sent  to  all  engineers  in  the 
Province: 

.\dvenising  of  ilub  Bill  must  be  commenced  by 
December  12th.  and  it  is  estimated  that  about  (2000  will 
be  required  to  gel  the  Bill  through  the  House  at  the  next 
session  of  the  B.C.  Legislature. 

A  sum  sufficient  to  cover  the     ' 
diate  expenses  is  required  in  the 
Committee,  in  order  that  action  ma>  ;.»«. 
action  of  the  Committee   will   def)end   . 
immediately   received.     Five   dollars   jx-r   head    by   4Wj 

engineers  is  required,  and  as  >-i>'n.- uill  m-^. .'.','•.  n, .•  .-i.nae 
through,   it  is  ad\-isable  to  .if 
possible.  Excess  over  sum  t^tk^uhi^i  «.u  ■<.  n^uj^urvi  to 
subscriber  pro  rata.  In  order  to  be  effective  yoor  sub- 

scription should  be  sent  in  immediateh*  on  receipt  of  this 
notice. 

PropoaeJ  LeftiBlation  for  tuftintïvrs 

.■\  1      :  '  •        t"          'lee  of  Engineers  representing The  L  Ciinoiln,  the  Mining  Institute 
of  «  the  B.  L.                                      :i,  and  other 
St>  now  under;                                    rafting  a  Bill 
to  rate  Engineers  on  the  hnes  of  the  draft  Bill 
pu  i>y    Tfu    tiitjitutntiij    Inntitutt  oj  Canada  and 

the  Canadian  Mining  Institute.        ' 

.\i  the  lime  of  writing  the  Joii>t   r^mitnitt. 
drafl«l  a  Bill  wliich  will  be  ready  iv. 

middle  of  December.     Lt.-Col.  H.  '^    i 
Pattullo  &  Tobin,  Barristers  &  So!. 

by  the  Committee  lo  act  as  - 
pre^'nted  t<>  the  House.     Tt 

of  the  prolession  in  Canada. 

has .l>e 

.of :;iil 

Its he 

-rs 



30 JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 

Copy    of   advertisement  : — 
NOTICE 

Notice  is  hereby  given  that  an  application  will  be  made  to  the  Lcgitilati\'e  Assembly 
of  the  Province  of  British  Columhia  at  the  next  session,  on  behalf  of  the  Association 
of  Professional  Engineers  of  lîritish  Columbia,  for  à  Pri^■ate  Jiill  to  incorporate  the 
said  Association,  the  said  Bill  to  be  known  as  THE  BUITISH  COLUMBIA  ENGIN- 

EERING PUOFESSION  ACT.  for  the  purposes  of  governing  and  rcKulating  the 
practice  of  Civil,  Mininjr,  MetallurRical.  Mechanical,  Electrical  and  Chemical  Én- 
ginccrinp  in  the  Province  of  Britisii  Columbia,  and  the  qualification,  examination  and 
registration  of  intending  practitioners,  the  discipline  of  its  members,  and  for  the 
acquiring  of  real  and  personal  property  and  the  disposal  of  the  same,  and  for  the  general 
management  of  the  Association. 

Dated  at  the  City  of  Vancouver,  B.  C.  this  3th  day  of  December,  A.  D.  1919. 

H.   S.   TOBIN, 
of  the  firm  of  PattuUo  &  Tobin, 
Solicitors  for  the  Applicants. 

As  soon  as  received  a  copy  of  the  Bill  will  be  forwarded 
to  Headquarters  and  all  Branches.  The  Finance  Com- 

mittee appointed  by  The  Engineering  Institnte  of  Canada 
is  acting  for  the  Joint  Committee  on  legislation. 

Victoria  Branch 

Horace  M.  Bigwood,  A.M.E.I.C,  Secretary 

The  branch  held  the  first  of  a  series  of  informa! 
receptions  on  the  24th  of  Nov.  last,  which  was  attended 
by  about  65  members  and  friends. 

The  Chairman,  Capt.  W.  M.  Everall  with  Mrs. 
E\'erall,  received  the  guests  and  fulfilled  their  duties  in  a 
very  pleasing  manner. 

Dancing  formed  the  basis  for  a  very  enjoyable  even- 
ing, and  several  songs  rendered  by  members  and  ladies, 

between  dances,  were  much  appreciated. 

The  committee  are  so  satisfied  with  the  result  of  their 
efforts  that  they  feel  sure  that  the  succeeding  events  of  a 
similar  nature,  which  are  to  be  held  monthly  on  the  fourth 
Monday,  will  be  equally  successful. 

It  is  hoped  by  such  means  to  bring  the  members  into 
closer  touch  and  to  interest  those  of  the  profession  who  do 
not  belong,  and  be  the  means  of  inducing  them  to  join. 

The  Annual  Meeting  of  the  branch  will  be  held  on 
Dec.  17th,  when  officers  for  the  ensuing  year  will  h& 
elected. 

Algonquin   Park 
A  good  place  to  spend  a  winter  vacation  is  Algonquin 

Park  where  winter  sports  usch  as  skating,  toboganning, 
ski-ing  and  snow-shoeing  may  be  enjoyed  to  the  full. 
Situated  about  200  miles  north  of  Toronto,  and  170  miles 
east  of  Ottawa,  Algonquin  Park  is  easily  accessible. 
The  "Highland  Inn,"  the  largest  of  the  Park  hotels  is 
open  throughout  the  year  so  that  visitors  may  be  sure  of 
first  class  hotel  accommodation  at  any  time.  A  copy  of 

the  new  publication,  "Enjoy  winter  in  Ontario  High- 
lands" may  be  obtained  on  request  from  Grand  Trunk 

agents. 

"OTTAWA"  PAST  PRESIDENTS 

Presented  to  the  Peterborough  Branch  E.I.C.  by  Ottawa  Branch. 
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OHniARIKS 
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J.  KuKiuihi-  Mroi».  A.M.K.l.t' 

The  death  »>l  Jt^^pli  !■  ■ .vurredonOctoUr  lOtli   IVI 
P.Q. 

I..1.C.. 

on  St'jv  at 
.  P.Q..  :i  ihe 

:  :        ».      ̂ e.  St.  Anne  de  la   Pcxraliere.     He  was 
uxi  ;u  i>;.i^nce  as  a  Quebec  I-and  Surveyor  in  April 
and  as  a  Dominion  Land   Surveyor  in  December 
In  1883  and  1884,  he  i-urve\ed  different  lands  in 

the  west  of  Canada  for  the  (îo\emment  of  the  I^jminion. 

Kn)ni  1884  till  llv  "    iih  he  was  doin^;  ensin- 
tt-nrvj  work  in  di:  bcinj;  with  the  Rivière 

Ji:  l.ujuix-r  Luujpany;  Brown  Corporation; 
I  ntal     Railway-    and    the    Great    Northern 
Mr.    Sirois   was  a  member  of  the  Board  of 

.  of  the  Quebec    Land    Surv-eyors  since   1886. 
;  ;ippointed  President  of  lliis  corporation  in  1912, 
vMiKH  ihar^ie  he  occupied  until  the  time  of  his  death. 
He  was  an  Associate  Nli-mber  of  The  ImtituU. 

1882. 
1882. 

\    v.„M,.  .   ,    I...,!l.,   .    I    „   ,,'        \      V     \t.,1,«V!,..,      »' 

Lt.  C.  H 
.Nul lit  KuMia. 

Stephen  Peurvin  Hrown,  M.I..LC. 

Stephen  Pearson  BrovkT»,  M.E.I.C 

Flight  Lieut.  J.  R.  Middleton,  Jr.E.LC. 

The  Instttulf  has  learned  with  deep  regret  of  the  death 
f  Flight  Ueut.  J.  R.  Middleton,  Jr.E.LC. 

Flight  L- 
Mr   ("..  H.  ̂  

L  nivcnùly. 

idleton  was  the  eldest  son  of  the  late 
and  Mrs.  MiddU-ion.  38  Iverleith :i  1888. 

nv  and 

In  1906  he  joined  the  Canadian  Pacific  Railway 
eneineeriiu-  -t;itT.  and  at  the  outbreak  of  the  war  was 
I  :!.;aL:(^i  work  in  British  Columbia.     He  at  once 

'  •  ■  "  '  iw  :  w.iilicona's  Horse  and  ser\ed  in  France  with 
;nent,  later  tx-inj:  attached  to  the  7th  Cameron 

1  r^       In  1916  he  ser\'ed  as  a  pilot  with  the  Roj-al 
i  and  on  March  LMth  when  his  H]uadron  was 

ked.  hi-  orced  down  in  the 
*  .As  a  V.  :  Lt.  Middlt-ion  was 

to  Mulbum  Ruhr  Hospital,  wlicrc  he  died  on  June  21, 

It  is  with  great  • the  sad  fatality  wh. 
Dec.  7th.  when  S.  P.  Brown.  M.L.l.C.   v, 
Mr.  Brown  was  dragging  his  son  on  a  sled 

gave  way   beneath   him.   and   he   was  dro»-ned 
assistance  arrived.     Mr.  Brown  's   -  '-••^'    •'  '^  •  ■ in  1877,  was  educated  at  the  M 

Technologv.  Boston.  Mass..  :     ' of  S.  B..  in  1900.      From  1 
f)artner   of   the   firm   of   L 
Engineer^.  Atlama.  Ga.     li 
consult  r    with 
New  \         r  on  co: 
Haven  &  Hartlord  R.R..  B: 
in  reinforced  concrete  witli  ...^   v 
Co.,  New  York.     From  1905  to  1 

principal    assistant    engim-er,     I'l. 
Contract inir  Co..   New   ̂ 'tjrk.     Du: Brown 

ings:- 

Port   N 
structui-  .     

M 



32 JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 

Penn.  R.R.  cross-town  tunnels  in  New  York;  with  gen- 
eral superintendence  of  all  work  west  of  Fifth  Avenue  in 

1908. 

Mr.  Brown  came  to  Montreal  in  1912  as  engineer  in 
charge  of  the  construction  of  the  Mount  Royal  Tunnel. 
He  superintended  the  drawing  up  of  the  plans  of  the  tunnel 
and  took  charge  of  this  work  from  start  to  finish,  and  was 
chiefly  responsible  for  its  successful  accomplishment. 
This  was  a  remarkable  achievement,  since  the  construc- 

tion of  the  tunnel  under  Mount  Royal  established  a  world's record  in  the  matter  of  time  and  the  successful  working 
out  of  the  details. 

The  tunnel  proper  was  completed  before  Mr.  Brown  left 
Montreal.  Immediately  after  the  United  States  declared 
war  in  1917,  he  left  for  the  United  States  and  offered  his 
services  to  the  Government  in  any  capacity.  He  was  not 
accepted  for  active  service  overseas,  but  was  retained  in  the 
engineering  department  of  the  war  service  at  home. 
At  the  conclusion  of  hostilities  Mr.  Brown  became  Vice- 
President  and  General  Manager  of  Ford,  Bacon  &  Davis, 
a  large  contracting  firm  of  New  York,  which  post  he  held 
until  his  death.  He  was  an  American  citizen  and  came  to 
Montreal  almost  a  complete  stranger.  He  resided  here 
for  about  five  j^ears  during  which  period  he  made  himself 
almost  a  home  citizen  of  Montreal  and  took  a  prominent 
part  in  much  of  the  war  work  here.  He  brought  his 
family  to  Montreal  with  him  and  they  lived  for  a  time  on 
University  Street,  just  above  Burnside  Place,  and  during 
the  summer  lived  in  Westmount  on  the  Heights.  Mr. 
Brown  was  active  in  supporting  the  Patriotic  Fund,  and 
numerous  other  enterprises  of  a  similar  nature  for  the 
benefit  of  Canadian  soldiers  and  families  in  which  work 
he  was  joined  by  Mrs.  Brown.  He  was  elected  a  member  of 
the  Council  of  The  Engineering  Institute  of  Canada  in 
which  he  took  an  active  part,  addressing  The  Institute 
several  times  on  the  work  of  constructing  the  Mount 
Royal  Tunnel.  He  was  also  a  member  of  the  Rotary 
Club,  and  the  University  Club.  He  was  exceedingly 
popular  in  McGill  circles,  lecturing  several  times  to  the 
students  on  his  work,  and  conducting  parties  of  professors 
and  students  through  the  tunnel  whenever  they  wished. 
Mr.  Brown  kept  in  touch  with  the  Montreal  engineers  after 
his  return  to  the  United  States,  especially  in  matters  con- 

nected with  the  tunnel. 

During  his  stay  in  Montreal  Mr.'  Brown  won  the respect  and  admiration  of  the  members  of  the  engineering 
profession  not  only  by  his  high  abilities,  but  by  his  excel- 

lent qualities  as  a  citizen,  and  his  death  will  be  deeply 
regretted  by  every  member  of  The  Institute. 

Mr.  Brown  is  survived  by  his  wife,  who  was  Miss 
Edith  Luce,  of  Boston,  and  two  sons,  his  mother  and  two 
sisters,  Mrs.  J.  Arnold  Norcross,  of  New  Haven,  Conn., 
and  Mrs.  Clarence  F.  Doore,  of  Melrose,  Mass. 

The  funeral  was  held  in  the  Congregational  Church, 
on  the  afternoon  of  December  8th,  under  the  direction  of 
Francis  C.  Peaks,  and  there  was  a  large  attendance. 
Beautiful  flowers  had  been  sent  by  the  relatives  and 
friends.  The  burial  was  in  the  family  lot  in  Foxcroft 
cemetery. 

0M 

PERSONALS 

o— ,0 

I 
i 

Frank  Lee,  M.E.I.C.,  has  been  appointed 'Engineer,. Maintenance  of  Way,  Eastern  Lines,  C.P.R.,  Winnipeg,. 
Man. 

William  Smail,  B.A.Sc,  M.E.I.C,  has  been  appointed 
chief  engineer  of  the  Northern  Construction  Co.,  in  Van- 

couver, B.C. 
* 

C.  B.  Kingston,  M.E.I.C,  formerly  of  Pearce, 
Kingston  &  Brown,  London,  England,  has  moved  to 
Johannesburg  where  he  is  with  the  African  &  European 
Investment  Co. 

C.  H.  Attwood,  A.M.E.I.C.,  has  been  transferred  from 
Ottawa  to  the  Manitoba  Hydrometric  Survey  of  the 
Dominion  Water  Power  Branch,  Dept.  of  the  Interior, Winnipeg. 

Wimund  Huber,  A.M.E.I.C.,  has  recently  severed  his 
connection  with  the  Ontario  Department  of  Public  High- 

ways and  is  now  engaged  in  business  as  a  contractor 
in  Toronto. 

S.  J.  Fisher,  M.E.I.C,  has  been  appointed  superin- 
tendent of  the  James  Smart  plant  of  the  Canada  Foundry 

and  Forgings  Company  at  Brockville.  Mr.  Fisher  took 
over  the  responsibilities  of , this  position  on  December  1st. 

Wm.  P.  Parker,  M.E.I.C,  formerly  with  the  Keystone 
State  Construction  Co.,  has  accepted  a  position  with 
Ballinger  &  Perrot,  architects,  engineers  and  constructors, 
Philadelphia,  in  the  capacity  of  production  engineer. 

J.  E.  Milne,  Jr.E.I.C,  has  been  appointed  municipal 
engineer  of  Saanich,  B.C.  Lieut.  Milne  resigned  the 
position  of  municipal  engineer  of  Burnaby  to  accept  the 
position  at  Saanich. 

James  McGregor,  M.E.I.C,  Superintending  Engineer, 
HaUfax  Ocean  Terminals,  Canadian  National  Railways, 
has  left  Canada  for  a  visit  to  Scotland  and  expects  to  be 
absent  from  this  country  for  some  time. 

H.  A.  Raquette,  A.M.E.I.C,  of  Levis,  P.Q.,  forraeriy 
general  manager  of  the  Lauzon  Engineering  Works  has 
resigned  his  position  and  has  organized  the  Levis  File 
Company  at  Levis,  P.Q.,  of  which  he  will  be  the  directing 
head. 
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c     1Î 

did! 

MK.l.C.Ul.  ;k1  A! 
-    «ill    ».■     ,  .  i:'       ill     I;i) 

Mr    I 

!i  this  ci»niMxlion. 

W     c;     Miliu-, 
M    I •  '  I.       I  :  ■  I  •  W    T   '  '  I 

pi. m     1   ;. 
with  (lu 

AM. K. I.e..    luih    btxn  .-d 

Hdl-Mt      flW     IV.ni    ilw.     I',  & 
Om..llH'ai  fii 

Works  Co..  of  Hamillon.  Ont., 

wht*n*  he  u.cupii-u  uii.  ix>^iiion  of  Plant  Engintwr. 

f.  ("  Wiî'l  iTMs,  M.K.l.C.  h;l^  ••. . .  MI.-.I  th.  intuition  of 
I  ^-er.  with  tht-  \V!  s  Iron 
W  Mich.     Mr.    Wiukhh^    ».i>    «ah    the 

C.  !  Company.  Walkt-rville.  Ont.,  for  fifteen 
\  '.vm  asa   '  i  URM.     At  the 

he  \va-  I  er  in  charge  of 
lutal  >irucluj 

IV.. ..M  Hi.-t  .v.-  fto  Coriolis,  A.M. E. I.e.,  has  returned 
lo  C.  absent  from  this  country  for  twelve 

years  ni  I- 1. 1: in  m^  present  address  is  175derEpee.\ve.. 
Outremont.  liaron  de  Coriolis  was  in  Paris  during 

t!     ■  •  the  war  and   is  interested  in  the  recon- 
Î.;    .1  now  facing  France,  particularly  the 
development  ol  hydro-electric  power. 

Lieut.  B.  A.  Johnston.  Jr.E.I.C.  enlisted  in  Jan. 
1916.  with  the  46th  Battalion,  going  to  England  in  No- 

vember 1916.  He  went  to  France  in  December  1916,  and 
in  May  1917  was  wounded  in  the  left  forearm.  He  spent 
ten  months  in  the  hospital  in  Pjigland.  Lieut.  Johnston 
returned  to  Canada  in  1918.  and  -pent  fourteen  months  in 
the  Tuxedo  Military  Hospital,  Wirmipeg  before  final 
discharge. 

• 

J.  M.  Begg.  A.NLE.I.C,  enlisted  in  October  1914. 
with  the  Highland  Field  Company.  Royal  Engineers, 
attached  to  the  51st  Highland  DiNision  and  served  with 

thai  di\"ision  in  France  from  May  1915,  till  September 
1916.  From  September  1916,  till  the  Armistice  was  signed 
he  was  St       ~  foreman  of  works  on  construction 
of  ammu:  ^  and  aeroplanes  in  France.     He 
relumed  to  c  n  1919  and  is  now  residing  at  256 
MacKaySt.  N:  .1. 

« 

J.  J.  McArihur.  M.E.I.C.  H.B.NL  Boundary  Com- 
missioner and  the  Commission  Fneiiieers.  Mes-rs.  Craig 

a:  e  been  in  t  l-  during  the  past 
n.  1  with  E.  C.  :  i.  C  S.  Boundary 
Comml^-loner  and  R.  N.  Ashmun.  of  the  Washington 
stafï,  and  have  dealt  with  a  number  of  questions  relating 
10  ihe  International  Boundary. 

The  two  Wa  '  -is  at  the 
Ottawa  Branch  lu:  or-General 
Sir  Edward  Momsou. 

m>w  in  cliai . 
in  lùislem  Divimou, 
Om 

LMiuiuuti  C«itiiin«.  Ltd..  iiti^hu^i. 

Lieut.  Thos.  L       ' 
nipejT  a<  a  snpt^T  i* 
wiî 
In   

Engmei-n»  and 
Woods.     InOcii'-M  II'   ii-   ".I-  -.1^ 
he  served  with  the  139th  .\rmv  Tr(x>p  C 

then  sent  to  Italy        '      '      "  '    " Lieut.  Mam  wa^  av, 
connection  with    i>  lù.tr   ; 
October   1918.     He  .i  on  Ju. 
1919. • 

Capt    R.  R    B   Pike.  A  M  RIG    enlielH  a«  IJeut,. 
O.C.  M 
.■\ugusl  . 
and  letumed  to  .Ausirai; 
He  was  discharged  as  u;.;..  .  ;          ..  .- 
on  camp  work  until  December  1916,  when  iied 
to  .A.I.F.  transport  service,  and  sent  lo  :  x^apt. 
Pike  relumed  lo  .\ustralia  in  July  1917.  v,  ippoinl- 

ment  in  ih?  .\.I.F.  term:         '      id  he  w;.  '        ! on  recruiting  work. 
Secretary.  Slate  R< 
which  position  he  ck l! 

1917  ! 

iimI. 

Herbert  P.  He>'wood.  Jr.E.I.C,  enlisted  on  July  4lh. 
1916.     He  was 

■It  and  Purfîeei 
1917   with  the  3rd con-^'pjction.  light 

be  cjn- 
Aubain 

1916.  and  left  for  England  in  D 

quarantined  for  some  time  at 

Camps,  leaving  for  !' Canadian  Railway  i 
railways,  battery  pusuiuux  etc 
slruclion  of  fifteen  miles  of  light  : 
to  Lestrem.  Towards  the  close  of  the  war  the  3rd  C.R.T. 
were  sent  lo  the  Lens  front  lo  build  a  railway  over 

No-Man's  Land  and  later  to  Donai  on  standard  gauge 
line  to  N'alenciennes.  Mr.  HeN-wood  was  demobilized 
in  Canada  in  (Vtuher  1919,  and  is  at  present  representing 
the  Lock  J.  with  head- 

quarters at  _  'at. 

rxMx  de  Guerre, 

Kn  r-  in  Irinuar\' 

Lt.<:ol.  R.  B.   ! 

M.E.I.C.  eiili>f'-'1  ̂ ^ 1915,  gomg 

accepted  a  >..■:   -.    .    .^. 
Reginu-nl.   l%8ih   liir,xr;.i!    1 

November    !    ' ihem  until  i: 
in  March  1916.  was  awurdcci  Uic  D.^xU..  ̂ wàichwaspre- 
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sented  to  him  by  H.R.H.  the  Prince  of  Wales  on  the 
occasion  of  his  recent  visit  to  Montreal),  the  Croix  de 
Guerre,  and  was  three  times  mentioned  in  despatches. 
He  returned  to  Canada  and  was  demobilized  in  March 
1919.  Lt.-Col.  Harkness  is  now  District  Vocational 
Officer  in  the  Soldiers'  Civil  Re-Establishment,  St. 
Catharines,  Ont. 

* 

Captain  L.  W.  Gill,  M.E.I.C,  formerly,  Professor  of 
Electrical  Engineering  at  the  Kingston  School  of  Mining, 
has  been  appointed  Director  of  Technical  Education  for 
Canada,  and  has  come  to  Ottawa  to  take  up  his  new  posi- 
tion. 

Captain  Gill  will  have  charge  of  the  administration 
of  technical  education  throughout  the  Dominion,  as 
provided  for  in  the  Technical  Education  Act  passed  at  the 
last  regular  session  of  Parliament. 

An  expenditure  of  $700,000.00  in  the  various  provinces 
is  proposed,  and  it  is  expected  that  Captain  Gill  will  at 
once  confer  with  representatives  of  the  various  provinces 
in  regard  to  the  detail  of  the  organization  work. 

Captain  Gill  is  well  known  to  members  of  The 
Institute  in  connection  with  his  brilliant  services  overseas 
as  officer  of  the  46th  Field  Battery,  C.E.F. 

W.  S.  Harvey,  A.M.E.I.C.,  has  resigned  his  position 
with  the  Toronto  Harbor  Commission  to  take  up  work  in 
association  with  Mr.  Alexander  Potter,  M.E.I.C,  Con- 

sulting Engineer,  New  York;  he  expects  to  be  for  some 
time  at  Warren,  Ohio,  on  investigation  of  sources  of  water 
supply  in  preparation  of  design  and  plans.  Mr.  Harvey 
received  hi?  early  engineering  training  in  Wales,  was  later 
associated  with  the  British  Insulated  &  Helsby  Cables, 
Ltd.,  in  charge  of  track  work  and  street  paving  for  the 
Chesterfield  Electric  Tramways,  and  was  also  in  charge  of 
contract  work  at  Weston-super-Mare  and  Hull.  Mr. 
Harvey  came  to  Canada  in  1910,  and  with  the  exception 
of  six  months  at  Lethbridge,  has  been  associated  with  the 
city  of  Toronto  in  design  of  drainage  systems,  etc.  Mr. 
Harvey  has  been  a  very  energetic  Secretary-Treasurer  of 
the  Toronto  Branch  and  his  loss  will  be  felt  by  all  the 
members  of  the  Branch. 

Hugh  A.  Lumsden,  A.M.E.I.C.,  Assistant  District 
Vocational  Officer  at  Orillia,  Ont.,  enlisted  in  April  1915, 
with  the  35th  Battalion,  as  Lieutenant;  was  transferred  to 
the  19th,  went  overseas  in  May  1915,  and  in  England  he 
was  transferred  to  the  Overseas  Railway  Construction 
Corps,  went  to  France  in  March  1916,  joining  the 
C.O.R.C.C.  on  railway  construction  work.  The  Corps 
consisted  almost  entirely  of  Canadian  railway  men,  and 
out  of  a  total  strength  of  five  hundred  and  ten  men  over 
one  hundred  commissions  were  eventually  obtained. 
In  October  1916,  Colonel  C.  W.  P.  Ramsey,  M.E.I.C, 
was  appointed  Railway  Construction  Engineer  for  the 
Fifth  Army,  and  Lieut.  Lumsden  was  appointed  Adjutant 

urder  him.  He  was  given  command  of  "C"  Company, 
in  the  Canadian  Railway  Troops,  under  Lieut.-Col.  (now 
Brig.-General)  Hervey,  M.E.I.C,  and  was  promoted  to 
the  rank  of  Major.  A  bad  attack  of  influenza  put  a 
sudden  end  to  active  work  and  Major  Lumsden  was  in 

hospital  for  four  months.  Since  returning  to  Canada  in 
April  1919,  Major  Lumsden  has  been  with  the  Dept.  of 
Soldiers'  Civil  Re-establishment,  and  expects  to  return  to 
engineering  work  early  next  year.  In  July  1919,  Major 
Limisden  was  elected  an  Associate  Member  of  the  Institute 
of  Civil  Engineers  in  Great  Britain. 

Paul  Emile  Mercier,  consulting  engineer  to  the 
Administrative  Commission  of  the  city  of  Montreal,  who 
was  recently  appointed  as  a  professor  on  the  staff  of 

L'Ecole  Polytechnique,  Montreal,  and  who  will  hereafter 
devote  a  considerable  portion  of  his  time  to  educational 
work,  was  born  March  15,  1877,  at  St.  Hyacinthe,  P.Q. 

He  was  educated  at  St.  Mary's  College,  Montreal,  and 
received  his  technical  training  at  L'Ecole  Polytechnique. He  became  chainman  of  the  Montreal  on  the  Montreal 
Park  &  Island  Railway  in  1895.  Entering  the  service  of 
the  C.P.R.,  in  1896,  as  a  rodman  on  the  Quebec  Division, 
he  became  a  leveller  in  1897.  In  1898,  he  joined  the  staff 
of  the  Public  Works  Dept.  of  Canada  as  an  assistant 
engineer  and  from  1899  to  1904  was  a  district  engineer  in 
that  department.  In  1905  his  services  were  requested  by 
the  National  Transcontinental  Railway  and  for  the  fol- 

lowing two  years  he  was  engineer  in  charge  of  that  project. 
In  1908,  Mr.  Mercier  engaged  in  private  practice  in  Mont- 

real, under  the  firm  name  of  Baulne  &  Mercier,  which 
connection  was  retained  until  1914,  when  he  was  appointed 
deputy  chief  engineer  of  the  city  of  Montreal.  When 
George  Janin,  chief  engineer  of  the  city,  was  given  leave 
of  alasence  to  go  overseas  in  December  1914,  Mr.  Mercier 

became  acting  chief  engineer,  and  upon  Mr.  Janin's death,  in  1915,  Mr.  Mercier  was  appointed  chief  engineer. 

In  May  1918,  he  became  the  City's  Director  of  Public Works,  from  which  position  he  retired  in  November 
1918,  to  act  as  consulting  engineer  to  the  newly-appointed 
Administrative  Commission.  Mr.  Mercier  is  a  meniber 
of  The  Engineering  Institute  of  Canada,  the  American 
Society  of  Civil  Engineers  and  the  Society  of  Civil  Engin- eers in  France. * 

Colonel  Francis  F.  Longley,  D.S.M.,  O.B.E.,  gra- 
duated In  1902  from  the  United  States  Military  Academy 

at  West  Point,  and  was  commissioned  in  the  Corps  of 
Engineers,  United  States  Army.  He  resigned  his  com- 

mission soon  thereafter  to  engage  in  the  practice  of  Civil 
and  Sanitary  Engineering  and  took  a  special  course  in  the 
Massachusetts  Institute  of  Technology  in  Sanitary 
Engineering  Lines,  his  work  being  largely  in  the  United 
States,  but  he  has  also  done  work  in  Canada  and  New 
Foundland.  During  the  past  seven  years  he  has  been  a 
member  of  the  firm  of  Hazen,  Whipple  and  Fuller, 
Consulting  Engineers  of  New  York  City,  whose  acquain- 

tance with  and  experience  in  various  phases  of  Sanitary 

Engineering  work  is  world-wide. 
In  August  1917,  Colonel  Longley  was  commissioned 

as  Major  of  Engineers,  United  States  Army  and  sent  to 
France  to  organize  a  service  of  water  supply  for  the 
American  Expeditionary  forces.  In  November  1917  he 
was  promoted  to  Lieutenant-Colonel  and  assigned  to  the 
26th  Engineers,  the  army  water  supply  regiment.  In 
October  1918  he  was  promoted  to  Colonel,  26th  Engineers. 
During  the  first  few  months  of  American  activities  abroad, 

I 
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  ;  Service 
lion    in    this    work.     Alter   the 
\  was  sent  to  Knj;land  in  charge 

ir»H:ram  ni  the  I'mltxl  Km^;doni. 
'      '  -of  the 

I  Ik-ruid 
•  IH.     OiiNoveinlx-r 

.11,"  Colonel  lj)ii^;ley 
i  l)v  ll.K.K.  1  he  I'nnce  ol  Wales  as  Honorary 

uuandir  of"  the  t)rder  of  the  British  Kmpire.     He  is  a tier  of  the  American  Society  of  Civil  Knjiineers.  Tht 

'     ■  tui(  «f  ('(irKi./.i,  The  American  Public 
!•.:.  n,  The  American  Water  Works  Associa- 
.  and  UiL-  .New  England  Water  Works  Association. 

u 
i.  1 
in\i 

Norman  M.  Campbell.  .A.M.E.I.C..  has  resigned  his 
•ion  as  General  S:iles  Manaijer  of  Canadian  In^ersoll 

K..;id  Co.  Limiie<l.  and  a>  a  director  of  that  company, 
having  been  appointed  Managing  Director  of  General 
Combus.ion  Co.  of  Canada.  Limited,  with  headquarters 
in  New  Birks  Building,  Montreal.  He  will  assume  his 
new  duties  on  the  first  day  of  January  1920. 

Norman  M.  CampbeU,  B.Sc.,  A.M.E.I.C. 

Mr.  Campbell  was  born  in  Montreal  in  1878,  the 
son  of  Rev.  Dr.  Robert  Campbell  of  that  City.  He  was 
f<iv!cated  at  Montreal  High  School,  Abingdon  School  and 

-Nlcdill  L'niversily,  from  which  he  graduated  in  1899 with  the  degree  of  Bachelor  of  Science. 

On  graduation  he  was  appointed  assistant  engineer 
in  the  Waterworks  Department  of  the  Dominion  Inn  and 
Steel  Co.  at  Sydney,  during  the  construction  of  that 

company's  plant. 

ihlrv   .  1 . 

the  Co;  .s 
liad  tl"  .1 
very  n 

lai .  .ulaclujiUi;  pUnu  ui  liic  uun  muI  ̂ itxl  i.'uiaâ.try 

ol  (. 
1  he    tieneral    ̂  

for!'"'!  '■■  ••»  "'•  ■"  '  il 
fui  r 

thi-  ■-'Kiii\v»v\    iJ.lu•!u■^,  wall    nil-    ii.tdc   ;ui;ui'   ''l     >_';L'_.  \s' 
furnaces. 
li  Mr.  Campbdl 

from  li.     1^    .    .  i_         ̂   ii-r  *:is  i-ivt-n 
in  his  honor  m  the  Blue  l<(Jom  ol  the  W 

Montreal,  on  T'"'—'"    i  >-.... .i-.  i  i,i,   ... numl)er  of  the 

was  present,     in'  .lu  u>   n    \S'. Gilman,  General  M 
Norman     <  and 

these  few  exprc    .  ..    jt  we 
give  you  from  our  hearts,  «  ,  the 
great  good-will  which  your  imi.j-,  u  i..  :-  in  the 
Canadian  Ingersoll-Rand  Co..  Limited.  .  for  you. 

In  retiring  from  this  Company  '  -» 
failhfulh'   for  so  many  years.  il 
that  we  are  losing  a  capable,  coiiacieiilivAis  aitd  laiiiuul 
officer  of  the  Company. 

The  desire  to  show  recognition  of  the  signal  serNTces 

you  have  jjerformed  in  the  upbuilding  of  ''^  «  ipany 
does  not  constitute  the  only  motive  for  ail  and 
respect.     Consistency  of  character,  and  i 
for  the  welfare  of  your  fellow  workers.  .  :. 
evidence  of  fairness,  courtesy  and  high  mitu. 
have  commanded  a  confidence  and  esteem  w;„_^  ^:  _  .,      J 
the  pleasantest  relations  and  insures  for  you  always  the 
kindliest  recollections. 

In  the  success  of  all  engagements  and  the  achieve- 
ment of  every  ambition,  you  have  t'  Tdial 

following  of  a  host  of  well-wishers,  v.  ■  »u  as 
an  e.xeculive.  admire  you  as  a  citizen  and  horior  you  as  a 
man. 

E.MPLOV.MENT  BL  REAL 
I 
i 

— fr 

Situations  Nacant 

Electrical  Draftsmen 

Two  electrical  draftsmen  e.xperienced  in  transmission 
line  and  switchboard  detail  desired.     .-Vpply  Box  No.  71. 

Junior  Draughtsman 

Junior  draughv    •-   •  •     ■- -     -  •   -..>>ii     ■.-., -...^.^ 
such  as  dams.  etc..  : 

a  graduate  in  apjx  cl  cl;i:l-u,     :?aiar>    ml»j.  lo 
S 110.  per  month.  .>o\  No.  70. 
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Railway  Draftsmen 

Two  c;ood  railway  draftsmen  wanted  for  an  Ontario 
Public  Utility.    Box  69. 

Two  Steamship  Inspectors  for  Vancouver  and 
Quebec,  Department  of  Marine. 

Salaries  $2,700  per  Annum. 

Two  Steamship  Inspectors,  one  for  the  port  of 
Vancouver  and  the  other  for  the  port  of  Quebec, 
to  act  in  the  dual  capacity  of  inspector  of  boilers  and 
machinery  and  of  hulls  and  equipment,  at  an  initial  salary 
of  $2,700  per  annum,  which  will  be  increased  on  recom- 

mendation for  efficient  service  at  the  rate  of  $180  per  an- 
num until  a  maximum  of  $3,240  has  been  reached.   ' 

Candidates  must  have  education  equivalent  to 
graduation  in  engineering  from  a  technical  school  of 
recognized  standing;  at  least  twelve  years  of  experience 
in  the  design,  construction,  maintenance  or  operation  of 
ships,  marine  engines  and  boilers;  thorough  knowledge  of 

the  theory-  and  the  practice  of  marine  engineering  and 
ship  construction;  ability  to  make  clear  and  concise  reports 
on  inspections  and  to  make  working  drawings,  specifica- 

tions, and  estimates  for  proposed  work;  tact  and  good 
judgment. 

The  successful  candidate  will  be  required  to  perform 
the  following  duties:  To  inspect  the  boilers  and  machinery 
and  hulls  and  equipment  of  steamships  during  construc- 

tion, and,  as  required  by  law,  to  determine  whether  they 
are  sufficient  for  the  service  intended  and  in  good  con- 

dition; to  examine  plans  of  ships  and  their  equipment, 
marine  machinery  and  boilers  submitted  for  the  purpose 
of  determining  by  calculations  of  the  strength  of  the 
various  parts  whether  they  can  receive  approval  ;  to  advise 
builders,  owners,  and  others  concerned  in  the  matter  of 
construction  of  ships  and  their  machinery  and  the  repairs 
required  to  keep  the  same  in  efficient  condition;  when 
satisfied  as  regards  the  sufficiency  of  ships,  their  boilers 
and  machinery,  and  that  the  law  as  regards  certificated 
officers,  etc.,  has  been  complied  with,  to  issue  a  statutory 
certificate  of  inspection,  to  examine  candidates  for  marine 
engineer  certificates;  to  act  as  a  member  of  a  Board  of 
Steamship  Inspection  occasionally  as  required;  to  investi- 

gate and  report  on  accidents  and  breakdowns  happening  to 
ships,  their  boilers  and  machinery;  to  supervise  and  report 
on  repairs  to  Government  ships,  their  boilers  and  machin- 

ery, and  to  perform  other  related  work  as  required. 
Candidates  should  be  not  more  than  40  years  of  age. 

An  examination  will  be  held  in  connection  with  the 
filling  of  the  position,  and  candidates  will  be  notified 
later  of  the  date  and  place  of  examination.  Preference  will 
be  given  to  residents  in  the  provinces  of  British  Columbia  and 
Quebec  respectively. 

The  position  of  Steamship  Inspector  at  Vancouver 
was  advertised  September  4  and  is  now  readvertised. 

Situations  Wanted 

Plant  Engineer 

Plant  Engineer. — Engineer  at  present  in  charge  of 
design  and  construction,  of  tools,  fixtures,  dies,  etc.,  and 
all  mechanical  equipment  of  manufacturing  plant,  em- 

ployed at  present  in  New  England  wishes  to  return  to 
Canada  is  fully  qualified  for  the  position  of  factory  execu- 

tive or  plant  engineer.    Apply  Box  12-P. 

Oregon  Provides  for  the  Registration  of 
all  Professional  Engineers 

Act  Recently  Passed  Affects  Municipal  and  County 
Engineers  as  Well  as  Those  in  Cotisulting Practice 

The  Oregon  State  Legislature  has  provided  in  Chapter 
381  of  the  General  Laws  of  1919  for  the  registration  of  all 
professional  engineers,  including  civil,  mechanical,  elec- 

trical, chemical  and  mining.  After  January  1,  1920,  no 
engineer  can  practice  his  profession  in  Oregon  without 
being  registered  by  the  State  Board  of  Examiners.  This 
means  that  after  the  date  given  no  county  or  municipal 
engineer  can  perform  the  duties  of  his  office  without  being 
registered,  as  every  map  or  official  plan  must  be  prepared 
or  approved  by  a  duly  registered  professional  engineer. 

Up  to  January  1,  1920,  any  engineer  who  files  an 
application  or  registration  and  can  show  under  oath  that  he 

had  had  at  least  six  years'  experience  in  professional engineering  can  be  registered  without  examination.  After 
that  date,  however,  an  engineer  can  be  registered  and 
receive  a  certificate  only  after  passing  an  examination 
prepared  by  the  Board. 

.  The  effect  of  this  act  will  be  to  raise  the  standard  of 
the  engineering  profession  by  safeguarding  the  public  from 
the  practice  of  incompetent  and  untrustworthy  engineers. 
It  will  undoubtedly  raise  the  standard  of  municipal  and 
county  engineers,  particularly  in  the  smaller  places,  and 
its  results  will  probably  be  similar  to  those  of  the  act 
recently  passed  by  the  state  of  California  regarding  the 
competence  of  county  engineers;  it  will  limit  the  practice 
of  the  profession  of  engineering  to  men  duly  qualified  by 
experience  and  training  or  both.  More  than  400  engineers 
have  already  applied  for  registration,  so  that  it  is  antici- 

pated that  all  who  are  able  to  qualify  will  have  registered 
before  January  1,  1920. 
"American  City,"  November,  1919. 
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The  O.ijiK-il 

Jaotiary,  I'JJJ. 

1  icr  Uie  applicationa  herein  deacribed   in 

Feaskb  S.  Keith,  SecraUry. 
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Thcoaoaeuy,  Alcebra  u; 

Every  candidate  for  eirct . 
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are  endoned  by  eurh  memben 
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COLLINS— WILLIAM  HKSHV  of  kinctUAn.Oat.     Bora ai  Tortsio  Aw  llih 
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Rafaraoca:  J.  B.  W.  Aaibrtise.  P.  Udla(ae.  D.  W.  Uarvey,  F.  8.  Keith.  R.  J 
UcCldiaBd.  A   Pepia. 

Bti 
lUUt.i^^*     M     i>.  liciau.  J.   (.'.    ll..kiBfc.   ».   A.   ia 

SttUlvan,  F   A    Wilkia. 

VJ1.8, 

.    ̂ ie 

»     U.  Pe*w.  J.  G. 
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CROMBIE— REGINALD  HOWARD,  of  Montreal.  Born  at  Montreal,  May 
13th,  18S5.  Educ.  Ridly  Coll.;  1902-03.  McGill  Univ.  in03-0G,  asst.  cngr.,  P.  Hume 
C.E.,  constrn.,  St.  Raymond  Pulp  t&  Paper  Mill;  lOOtî-07,  cinirge  machine  shop, 
Automobile  Import  Co.,  Montreal;  1907-OS,  chiirge  dredging  operations.  Nicolet.  P.Q., 
M.  Connelly,  contractor;  1908-09,  asst.  engr.,  P.  Hume,  salving  and  rebuilding  dredge 
at  Harbor  Comra'rs  Pier,  Montreal;  July-Dec.  1909.  charge  dredging  operations, 
Louisville,  P.Q.,  also  excavating  for  Govt.  Wharf  constrn.  at  Sorel;  1910-15,  building 
under  own  name,  constrn.  IS  residences,  also  eng.  work  constrn.  new  water  supply, 

Quebec  city,  etc.;  1915-lt>,  mech'l  supt.,  Quebec  Ammunition  Co.,  Montreal;  Jan. -Nov. 
1917,  shop  engr..  fuse  dept.,  Williams  Mfg.  Co.;  May-Nov.  1917,  asst'g.  mgr.,  Norcross Bros.,  ̂ Iontreal,  during  constrn.  of  CN-R-  station  and  American  Can  Co.  bldgs.; 
191S-Mar.  1919,  member  of  firm  Hein,  Crombie  &  Co.;  Mar.  1919,  to  date,  member  of 
firm  Crombie  &  Co.,  engrs.,  Montreal. 

References:  M.  D.  Barclay,  O.  J,  Hein,  G.  M.  Hudson.  F.  S.  Keith.  F.  P. 
Shear  wood. 

DAVISON— HAROLD  DORAN,  of  Wellaud.  Ont.  Born  at  Bridgewatcr.  N.S., 
Aug.  15th,  1S90.  Educ,  B.A.Sc,  Toronto  Univ..  1913.  1911-12,  mechanic  in  shops 
of  Jenckes  ̂ ^achine  Co.,  St.  Catharines;  1913-17,  in  charge  of  concrete  constrn..  Sec. 
No.  1,  Welland  Ship  Canal;  1917,  to  date,  mech.  engr.,  British  American  Shipbuilding 
Co.  Ltd. 

References:  H.  M.  Belfour,  G.  M.  Hamilton,  C.  L.  Hays,  R.  W.  Leonard,  F.  E. 
Sterns.  W.  H.  Sullivan. 

DONKIX— CHARLES  HAROLD  FOSTER,  of  Amherst.  N.S.  Born  at  Acadia 
Mines.  N.S-,  Oct.  26th,  1SS8.  Educ.  Private  tuition.  1905-07.  rodman.  leveller 
on  T.C.Ry.;  1907-10,  inst'man  on  T.C.Ry.  constrn.;  May  1910,  inst'man  on  Melville- 
Regina  branch,  G.T.P.;  June-July,  1910,  transitman  on  G.T.R.,  in  Sask.;  Aug. -Nov. 
1910.  res.  engr.  on  constrn.,  N.W.  of  Moose  Jaw.  G.T.P.;  1911  (2  mos.).  in  office. 
Dist.  F.,  T.C.Ry.;  Mar.-Aug.  1911,  transitman,  C.N.R.,  on  revision  for  double  track; 
1911-13,  asst.  engr.  on  C.N.R.  in  charge  of  location  of  line;  1913-14,  transitman  on 
D.L.S.;  3  yrs-,  3  mos.,  military  service,  2  yrs.  in  France  and  Belgium;  at  present  in 
charge  of  constrn.  of  spur  line  to  St.  John  drydock,  and  transitman  on  maintenance  of 
way  and  structure,  C.N.Ry. 

References:  G.  R.  Balloch,  A.  R.  Crookshank.  G.  C.  Dunn,  C.  O.  Foss,  F.  G. 
Haven,  H.  Longley,  C.  M.  Mackenzie,  H.  MacNeil,  S.  Troop. 

DUFFY— DAVID  AURIEL,  of  St.  John,  N.B.  Born  at  St.  John,  May  26th, 
18S8.  Educ.,  St.  John  High  School.  1904-09,  articled  pupil  to  late  Hurd  Peters,  city 
engr.,  St.  John;  1909-12,  draftsman  and  inst'man,  city  of  St.  John;  1912,  to  date,  asst. to  road  engr.,  St.  John,  on  pavements,  retaining  walls,  etc. 

References:  A.  R.  Crookshank,  R.  H.  Gushing,  G.  G.  Hare,  G.  N.  Hatfield, 
G.    G.    Murdoch. 

FRASER— ISAAC  MATHESON.  of  Montreal.  Born  at  Pictou,  N.S..  Nov.  1st, 
1890.  Educ..  B.Sc.  (mech.  eng.),  McGill  Univ.,  1919.  3  mos.,  millwright,  N.S.  Stee 
&  Coal  Co.  Ltd.,  New  Glasgow;  1  yr.  draftsman;  3  mos.,  iron  worker,  Dom.  Iron  & 

Steel  Co.,  Sydney,  N.S.;  at  present,  demonstrator,  mech'l  dept.,  McGill  Univ. 
References:  E.  Brown,  W.  G.  Matheson,  C.  M.  McKergow,  D.  Lewis,  R.  B. 

Stewart. 

GODDARD— GEORGE  ANSON,  of  Outremont,  P-Q.  Born  at  Osage,  Iowa. 
Sept.  20th.  1S93.  Educ,  B.Sc.  (mech.  eng.),  McGill  Univ.,  1915.  1909-11.  Diamond 
Fhnt  Glass  Co.;  Apr. -Sept.  1911.  C.P.R.  irrigation  survey;  summers  1912-13-14.  in 
eng-  dept.,  General  Fire  Extinguisher  Co.;  1915-16.  shops  and  eng.  dept.,  Armstrong- 
Whitworth  Co.  of  Canada,  Longueuil  works;  1916-17,  asst.  inspector  of  shells.  Imperial 
Ministry  of  Munitions;  1917-lS,  mgr..  Modern  Tool  Mfg.  Co.,  shell  plant;  May-Sept. 
1918,  plant  engr.,  Terrebonne  Elec.  Power  &  Steel  Co.;  at  present,  organizing  Crescent 
Motors  Limited,  with  a  view  to  eventually  mfr.  automobiles  in  Canada. 

References:  D.  Bremner,  E.  Brown.  J.  L.  Busfield,  M.  J.  Butler,  C.  M.  McKergow; 
A.  R.  Roberts,  C.  W.  Stokes. 

HARRAGIN— HUGH  CLYDE,  of  Montreal.  Born  at  Trinidad,  B.W.I. . 
Mar.  4th,  1888.  Educ.  Queen's  Royal  Coll.,  Trinidad.  1904-06,  apprentice.  Trinidad 
Govt.  Eng'g-  Shops;  1906-09,  apprentice  machinist,  C.P.R. .  Angus  shops;  1909-10, 
locomotive  constrn.;  1910-12,  asst.  air  brake  instructor,  C.P.R.,  Eastern  lines;  1912-13. 
air  brake  inspector,  C.P.R.;  Jan-Mar.  1913.  test  dept..  C.P.R.,  to  test  all  steel  coaches 
built  in  Canada;  1913-14.  traveUing  engr.,  Canada  Grip  Nut  Co.  Ltd.;  1914-16.  factory 
manager,  same  firm;  Mar.  1916-June  1919,  on  active  service  with  Can.  Field  Artillery; 
at  present,  factory  manager,  Canada  Grip  Nut  Co. 

References:  G.  H.  Duggan.  J,  M,  R.  Fairbairn.  H.  Holgate.  J.  H.  Trimingham, 
H.  H.  Vaugha,n,  W.  H.  Winterrowd. 

JOHNSTON— WILLIAM  JAMES,  of  St.  John.  N.B.  Born  at  South  Devon. 
N.B.,  Jan.  1st.  1891.  Educ,  B.Sc  (E.E.),  Univ.  of  N.l3..  1913.  1906  (2  mos.), 
timekeeper  on  ballasting.  Bangor.  &  Aroostook  Ry.;  1909-10  (8  mos.).  contractor's 
timekeeper  on  constrn.,  N. T.C.Ry.;  1912  (4  mos.),  cost  and  timekeeper,  Fredericton 
&  Grand  Lake  Coal  &  Ry.  Co.;  1913-17.  asst.  engr..  P.W.D.,  Fredericton  and  St.  John, 
N.B.;  1917-19.  overseas,  gunner,  Canadian  Garrison  Artillery;  at  present,  asst.  engr., 
P.W.D..St.  John. 

References:  W.  C.  Ewing.  F.  G.  Goodspeed.  J.  K.  Scammell,  F.  S.  Small.  J.  A. 
Stiles.  A.  G.  Tapley. 

JONSSON— JUNIUS,  of  Saskatoon,  Sask.  Born  in  Iceland,  June  5th,  1SS4, 
Educ,  private  tuition.  1901-08,  with  H.  B.  Proudfoot.  D.L.S.,  Toronto,  as  picket. 
2nd  asst.,  then  1st  asst.,  in  full  charge  of  parties  carrying  out  surveys;  1908,  supervisor  of 
constrn.  in  sewer  and  water  dept..  city  of  Saskatoon  under  Willis  Chipman;  Sept. 
1908.  to  date.  asst.  city  engr..  Saskatoon;  was  acting  city  engr.  for  4  and  3  mos.  respec- 
tively. 

Refertnces:  T.  W.  Brown,  A.  R.  Greig.  C.  J.  Mackenzie,  E.  H.  Phillips,  W.  M. 
Stewart.  J.  E.  Underwood,  H.  McI.  Weir,  C.  J.  Yorath.  , 

LATIMER— VICTOR  NELSON,  of  Winnipeg,  Man.  Born  at  Holland, Man., 
Apr.  20th.  1891.  Educ,  matric  1910-11.  leveller,  location.  C.N.R.;  1912-13.  res. 
engr..  constrn..  C.N.R.;  Apr.-Aug.  1914.  inst'man.  highway  constrn..  D.P.W..  Manitoba 
Govt.;  Jan..l915-June  1918,  military  service.  1st  C.M.R.,  France:  May-Sept.  1918, 
inst'man  and  senior  inspector  on  aqueduct  constrn..  Greater  Wpg.  Water  Dist.;  1918-19, 
inst'man,  revision,  G.T.P.,  in  charge  of  residency;  July  1919.  to  date,  transitman, C.N.Ry. 

References:  G.  C.  Dunn,  W.  S.  Fetheratonbaugh,  W.  D.  Mackenzie,  L.  E.  SUcox, 
A..  Wimbles. 

LEWIS— HUGH  MILES,  of  Port  Arthur,  Ont.  Born  at  Neath,  S.  Wales,  July 
2Gth.  1887.  Educ,  matric,  Jarvis  St.  Coll.  Inst.,  Toronto.  190S-10,  rodman,  etc, 
C.N.R.  survey  in  B.C.;  1910-11,  leveknan,  G.T.Ry-,  Toronto;  1911-13,  inst'man  and 
asst.  res.  engr.,  C.N. P..  constrn..  B.C.;  1913-14,  draftsman  and  asst.  chief  draftsman. 
C.N. P.,  Vancouver;  1914-19,  military  service.  Infantry  and  Engineers,  1916-17, 
Intelligence  Dept.;  mapping  and  air  photography;  instructor  in  mil.  eng.,  etc.;  Apr.- 
Sept.  1919.  asst.  cngr.,  and  Sept.  1919.  to  date,  engr.  in  charge.  Port  Arthur  Pulp  & Paper  Co. 

References:  C.  F.  Alston,  li.  J.  Lamb,  T.  R.  H.  Murphy,  S.  H.  Sykes.  T.  H.  White, 

LLOYD — HAROLD,  of  Winnipeg,  Man.  Born  at 'London.  Eng.,  Sept.  26th, 
1880.  Educ,  Rochester  .\thenium  &  Mechanics  Inst.,  architectural  drawing;  evening 
classes  in  bridge  eng.  at  Columbia  Univ.;  I. O.S.  Detailing  and  checking  steel  work  as 
follows: — 1901-02,  American  Bridge  Co.;  May-Aug.  1902.  Rochester  Bridge  &  Constrn. 
Co.;  1902-03,  Lackawanna  Steel  Co.;  1903-04,  Baldwin  Locomotive  Works;  1904-05, 
Lackawanna  Steel  Co.;  1905-07.  Milliken  Bros.,  New  York  City;  in  charge  steel  details; 
Apr. -Sept.  1907.  American  Bridge  Co.;  1907-11,  designing  railroad  bridges,  engr.  of 
structures  office  of  N.Y.C.  &  H.R.R.;  1911-12.  asst.  engr.  in  charge  of  structural  work, 
architect's  of  N.Y.C.  &  H.R.R.;  1912-13.  asst.  engr..  designing  and  estimating  steel 
work,  Lackawanna  Bridge  Co.,  New  York  City;  1913-14,  in  charge  steel  details,  also 
designing  and  estimating  steel  work.  Dom.  Bridge  Co..  Winnipeg:  1914-15.  designmg 
structural  steel  work.  Winnipeg  River  Power  Co.;  1915-18,  asfet.  bridge  engr..  Good 
Roads  Board.  Manitoba  Gov't.;  Nov.  1918.  to  date,  bridge  engr.,  of  same. 

References:  P.  Burke-Gafîney,  S.  A.  Button.  W.  E.  Hobbs,  W.  H.  Hunt,  E.  W.  M. 
James,  M.  A.  Lyons,  F.  A.  W.  MacLean,  A.  McGillivray. 

LOCKH ART— WILLIAM  STANLEY,  of  Montreal.  Born  at  Moncton,  N.B., 
May  19th.  1892.  Educ,  B.Sc  (E.E.),  McGill  Univ.,  1914;  2  yrs.  eng.  course,  Mf 
Allison  Univ.  Summers,  1912.  AUis  Chalmers;  1913.  constrn..  Shaw.  Water  &  Power 
Co.;  1914-17,  New  England  Power  Co.  &  Power  Constrn.  Co.  of  Worcester.  Mass.; 
June  1917,  enlisted,  obtained  commission  in  Royal  Flying  Corps  as  Lieut.,  on  active 
service  until  June  1919;  at  present,  elec  eng.,  Engineering  Co.  of  Canada. 

References:  E.  G.  Burr,  C.  V.  Christie.  L.  A.  Herdt,  C.  M.  McKergow,  C.  W. 
Stokes. 

MEADD— HOWARD  ELLIOTT,  of  Kingston,  Ont.  Born  in  Township  of 
McGillvry,  Ont-,  May  llth,  1892.  Educ,  2nd  class  professional  certificate  for  prov. 
of  Ont.;  at  present,  in  3rd  year,  Queen's  Univ.  Summer  1914,  mining,  Victoria  Mine, 
Mond,  Ont.;  13  mos.  in  France  on  rly.  work  with  48th  Coy.,  Can.  Forestry  Corps; 
summers  1917,  on  rly.  and  hydraulic  work  with  Hydro  Elec  Power  Comm.;  1919, 
leveller  and  topog'r,  Nipigon  River  development,  H.E.P.C.;  at  present,  attending 

Queen's  Univ. References:  G.  F.  Hanning,  J.  N.  Stanley. 

MITCHELL— WILLIAM  GORDON,  of  Montreal.  Born  at  Port  Hope.  Ont., 
July  25th.  1888.  Educ.  B.Sc,  1913;  M.Sc.  1914,  McGill  Univ.  Summer  vacations:  1910. 
operating  mech.  plant  on  rly.  constrn.,  N.T.R.  in  northern  Quebec.  Macdonald  & 
O'Brien,  contractors;  1911,  constiu.  supt.  on  highway  and  highway  bridge  in  Ontario; 
1912,  constrn.  .supt.  on  rly.  masonry  constrn., C.P.R.;  1913-14,  tech.  investigations  for 
Mt.  Royal  Tunnel  &  Terminal  Co.;  1914-16,  in  charge  of  div.  of  wood  preservation, 
Forest  Products  Laboratories;  1916,  mining  engr.  with  R.  Martens  &  Co.  Ltd.,  London, 
Eng-,  on  investigation  of  timber  and  mining  industries  in  Scandinavia,  Finland, 
European  Russia,  Siberia  and  Manchuria;  May-Oct.  1919,  independent  eng.  work  in 
Canada  and  United  States:  Oct.  1919  to  date,  with  Canada  Export  Paper  Co.  Ltd. 
to  investigate  conditions  of  pulp  and  paper  industry  in  Norway,  Sweden,  Finland, 
Russia,  Poland  and  Germany. 

References:  J.  S.  Bates,  E.  Brown,  F.  B.  Brown,  H.  M.  MacKay,  J.  B.  Porter, 
R.  S.  L.  Wilson. 

MUTRHEAD— JAMES,  of  Vancouver,  B.C.  Born  at  Glasgow,  Scotland, 
Jan.  26th,  1880.  Educ.  B.Sc.  (CE.  and  E.E.),  Glasgow  Univ.  1902;  A.M.I.E.E.; 
A.M.I.C.E.  1897-90,  apprentice  in  eng.  works;  1902-03.  in  charge  of  substation, 
Glasgow  Corp'n  tramways  dept.;  1903-08,  with  British  Thomson-Houston  Co.  Ltd., 
Rugby,  Eng.;  elec.  mfrs..  as  designer  of  elec  niach'y;  1908-09.  elec  designer  and  works 
mgr.,  Krumos  Ltd.,  Bath,  Eng..  mfrs.  of  elec.  specialties;  1909-11.  estimating  engr., 
Bruce  Peebles  &  Co.  Ltd..  elec.  mfrs.,  Edinburgh;  1912-14,  in  distribution  and  trans- 

mission line  dept.,  B.C.  Elec  Ry.  Co.,  Vancouver,  1  yr.  in  charge  of  design  and  super- 
vision during  constrn.  of  transmission  line,  etc;  1914-19,  asst.  elec.  inspector,  and  at 

present  chief  elec.  inspector.  Govt,  of  B.C. 
References:  J.  N.  Anderson,  W.  R.  Bonnycastle,  A.  E.  Foreman,  J.  E.  Griffith, 

E.  G.  Matheson. 

ORD— LEWIS  CRAVEN,  Major,  of  Montreal.  Born  at  Toronto,  Ont.,  Mar. 
3rd,  1881.  Educ,  matric.  exam..  Upper  Canada  Coll.;  West  Toronto  Coll.  Inst. 
4  yrs.,  machinist  apprentice;  3  yrs.  machinist;  1  yr.  loco,  fireman;  2  yrs.  loco,  engr.; 
1  yr.  car  repairer;  2  yrs.  air  brake  inspector;  2  yrs.  instructor;  1906-09.  loco,  foreman  and 
acting  master  mechanic,  C.N.O.Ry..  Parry  Sound;  1908-09,  master  mechanic.  The  New 
Canadian  Car  Co..  Port  Daniel,  P.Q.;  1910-13,  shop  engr..  Angus  car  shops,  and  gen. 
car  inspector  on  lines  east  of  Fort  William,  C.P.R.;  1913-Mar.  1919,  asst.  master  car 
builder,  east  of  Fort  William;  1914,  asst.  works  mgr.,  Angus  shops.  C.P.R.;  June  1916- 
May  1919,  military  service,  lieut.,  captain  and  major;  June  1919,  to  date,  asst.  works 

mgr.,  Angus  shops,  C.P.R. 
References: — J.  M.  R.  Fairbairn,  H.  Holgate,  W.  McNab,  J.  H.  Triminghân, 

H.  H.  Vaughan,  W.  H.  Winterrowd. 

PORTER— ARTHUR  STUART,  of  Hamilton,  Ont.  Born  at  Toronto,  Apr. 
2nd.  1891.  Educ.  public  and  high  school;  commercial  law,  etc  Govt,  township 
work;  at  present,  manager.  Hamilton  office,  Can.  Gen.  Elec.  Co.,  Toronto. 

References:  W.  A.  Bucke,  E.  H.  Darling. 

POSTE— HENRY  CLIFFORD  FREDERICK,  of  Cornwall,  Ont.  Born  at 
Brighton.  Ont.,  Jan.  9th,  1875.  Educ.  Coll.  Inst.;  23^  yrs.  student  in  Can.  Gen. 
Elec  Co.  factory,  1  yr.  in  charge  of  power  dept..  Ip^  yrs.  in  test  dept.;  2  yrs.  operating 
supt.  of  Atlanta  Water  &  Power  Co.,  Atlanta.  Ga.;  5  yrs.,  elec  supt..  Aluminum  Co. 
of  America.  Massena.  N.Y.;  33-2  yrs.,  gen.  supt.,  Canadian  Light  &  Power  Co., 
Montreal;  3U  yra.  (to  date),  manager  St.  Lawrence  Power  Co.  Ltd.,  and  manager, 
Cedars  Rapids  Transmission  Co. 

References:  W.  J.  Francis,  R.  S.  Kelsch,  A.  B.  Lambe,  J.  Murphy,  R.  M.  Wilson. 
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CHILD— CYRIL  GEORGE.  Major.  O.M.F.C.  of  Banff.  Alta.  Born  at  Cnlfinry, 
Alta.,  Sept.  10th.  18S9.  Educ.  B.Sc.  (CE.)  McGill  Univ.  1911;  Western  Canada 
Coll.  1911-12.  asst.  to  city  engr..  Calgary;  1912-13.  town  ongr.,  Edson,  Alta.,  designed 
water  and  sewerage  systems;  1013.  private  practice  in  civil  eng.  and  land  surveying 
in  Calgary,  witli  S.  K.  Pearce;  1914,  asst.  res.  engr.,  Rocky  Mountains  Park  of  Canada; 
Aug.  1914.  left  Canada  as  Lieut..  Apr.  1915.  promoted  to  captain,  July  1916,  major, 
191S  Sub  Section  Director  of  Mechanical  Warfare  (Tanks)  Dept.,  in  London,  later 
chief  Disposal  OtEcer  for  this  dept.,  returned  Sept.  1919;  Oct.  1919,  resumed  as  asst. 
res.  engr.,  Rocky  Mts.  Park  of  Canada. 

References:  J.  T.  Child.  H.  M.  MacKay.  C  H.  Mitchell.  H.  B.  Mucklcston, 
W.  Pearce. 

McGIVERIX— FREDERICK  ARTHUR,  of  Montreal.  Born  at  Hamilton, 
Ont  July  30th.  1SS4.  Educ.  Ridley  Coll..  St.  Catharines;  Faculty  of  Science.  Univ. 
of  Toronto.  1906.  Summers,  1903,  with  Tyrell  &  MacKay;  1904,  with  J.  W.  Tyrell 
on  western  Canada  survey;  1905,  on  constrn.,  Knministiquia  Power  Co.,  Fort  William; 
1907,  asst.  engr.  on  constrn.,  same  firm;  1908-11,  asst.  engr.,  Dominion  D.P.W.. 
Toronto;  on  harbor  and  drvdock  constrn.;  1911-14,  dist.  sales  agent.  Can.  Car  & 
Foundry  Co.  and  Can.  Steel  Foundries  Ltd.,  Toronto;  1914-Feb.  1919,  with  10th 
Field  Coy.,  Can.  Engrs..  O.M.F.C,  France  à  Belgium;  at  present,  with  Can.  Steel 
Foundries,  in  charge  of  track  work. 

References:  W.  F.  Angus,  K.  W.  Blackwell,  E.  G.  Hewson,  L.  W.  Klingner, 
R.  W.  Leonard.  J.  G.  Sing,  W.  P.  Wilgar. 

SMITH— DAVID  RUDOLPH  (Lieut.)  of  River  Glade,  N.B.  Born  at  St.  Martins, 
N.B..  Aug.  24th,  1SS6.  Educ,  B.A.,  1906;  B.Sc.  1910,  Univ.  of  N.B.;  Denuty  Land 
Sun'eyor,  Prov.  of  N.B.  190S-09,  in  charge  of  forestry  survey.  Pejepscot  Paper  Co.: 
1909  (6  mos.)  levelman.  C.P.R.  right  of  way  survey;  1910  (6  mos.)  in  charge 
of  survey  party,  Internationa!  Comm.,  River  St.  John;  1911-13,  asst.  to  G.  G.  Murdoch, 
inchargeof  surveys,  sewer  constr.,  etc;  1913-1.5,  private  practice  as  civil  engr.;  1916-19, 
overseas,  in  charge  of  rly.  constrn.  parties,  reconnaissance  and  location  surveys; 
transferred  to  Reserve  of  Officers.  Mar.  1919;  1919  (6  mos.)  in  charge  of  highway 
constrn.  and  street  rly.  maintenance;  at  present,  bldg.  supt.,  D.S.C.R.,  St.  John.  N.B. 

References:  A.  R.  Crookshank.  H.  G.  Dimsdale.  F.  G.  Goodspeed.  G.  G.  Murdoch, 
A.  R.  Sprenger,  C  McN.  Steeves,  A.  G.  Tapley,  S.  C.  Wilcox. 

SWIFT — CYRIL  JAMES  (Major)  of  St.  Catharines,  Ont.  Born  at  Kingston, 
Ont..  Mar.  24th,  1S86.  Educ,  diploma  of  graduation,  R.M.C.  1908.  1908-09. 
draftsman  on  constrn..  N.T.C.  Ry.;  June-Dec  1909,  water  power  survey  of  Iroquois 
Falls,  northern  Ont.  and  on  maintenance  of  way;  1910-11.  inst'man,  constrn.,  N.T.C; 
1911-14,  res.  engr.,  N.T.C.  Ry.;  4}^  yrs.  overseas;  at  present,  asst.  res.  engr..  Sec. 
No.  1,  Welland  Ship  Canal. 

References:  T.  S.  Armstrong,  A.  J.  Grant,  E.-P.  Johnson,  G.  L.  Matticc,  W.  H. 
Sullivan.  W.  P.  Wilgar. 

WATSON— JOHN  PRINGLE.  Lieut.,  of  Montreal.  Born  at  London,  Ont., 
Sept.  2Sth,  ISSt.  Educ.  B.A.Sc,  Toronto  Univ.  1906.  1906-12,  with  C.P.R.,  gen. 
draftsman  on  locomotives,  snow  plows,  etc.,  and  conducting  tests;  1912-15,  with 
St.  Lawrence  Bridge  Co.,  Montreal,  designing  mech'l  equipment  for  Quebec  Bridge 
erection  and  supervising  constrn.  of  same  in  shops;  1915-17,  with  Dom  Bridge  Co., 
Lachine,  designing  and  detailing  extensions  and  equipment  for  munitions  work; 
191S.  on  active  service,  lieut-,  Can.  Engrs.;  Apr. -Sept.  1919,  Dom.  Bridge  Co.,  Lachine. 
designing  shop  equipment;  at  present,  eng.  dept..  Imperial  Tobacco  Co.  Ltd..  Montreal. 

References:  N.  C.  Cameron,  H.  S.  Grove,  A.  L.  Harkness,  G.  F,  Porter,  C.  H. 
Timm,  L.  R.  Wilson. 

FOR  TRANSFER   FROM  CLASS  OF  STUDENT  TO   HIGHER   GRADE 

BATES — HAROLD  CAREY,  of  Toronto,  Ont.  Born  at  Toronto,  Feb.  3rd, 
1S92.  Educ,  B.S.,  Queens  Univ.  1917.  Summers  1913-16,  Toronto  Harbor  Comm.. 
inst'man.  etc.;  1917-19.  inst'man,  maintenance  of  way.  G.  T.  R.,  Barrie  div.;  May- 
June  1919.  asst.  engr.,  Toronto  Harbor  Improvements;  at  present,  inst'man,  Toronto 
to  Niagara  Falls  location,  ry.  dept..  Hydro  Elec.  Power  Comm. 

References:  E.  T.  Agate.  T.  U.  Fairlie,  F.  P.  Goedike,  G.  F.  Hanning.  E.  G. 
Hewson,  G.  Hogarth.  I.  F.  Willsie,  N.  D.  Wilson. 

HANEY— REUBEN   JOHN,   of   Regina.    Sask.     Born   at   Roohester,    Mm- 
Nov.  14th,  1890.     Educ,  B.Sc  (CE.)  Sask.  Univ.  1916.     1913,  LaColle  Falls  Hydro 
Elec.  Works,  Prince  Albert.  Sask.;  1916,  asst.  to  E.  W.  Murray.  D.  &  S.L.S.;  1916-17, 
asst.  in  checking  plans  of  survey  branch,  Dept.  of  Highways;  1917  to  date,  with  C.  S. 
Cameron,  iC.E..  and  land  surveyor,  asst.  in  charge  of  mimicipal  eng.  work. 

References:  C.  S.  Cameron,  H.  S.  Carpenter.  C.  C.  Cronk,  C.  J.  Mackenzie, 
H.  R.  MacKenzie,  D.  A.  R.  McCannel.iE.  W.  Murray. 

HUGLI— EDWING  EZRA  HERMAN,  of  Toronto,  Ont.  Born  at  Golden 
Lake,  Ont-,  Apr.  10th.  1S90.  Jilduc.,  B.A.Sc,  Toronto  Univ.  1914.  6  mos.,  drafting 
in  office  of  Wm.  Fingland.  architect,  Winnipeg;  6  mos.  drafting.  Roman  Stone  Co., 
Weston,  Ont.;  2  summers  in  charge  of  a  survey  party  on  maintenance  of  way,  Ont, 
div.  C.P.R. ;  2  mos.  laying  out  with  instrument,  Can.  Kodak  plant  at  Mt.  Dennis, 
Ont.,  under  C.  E.  Deakin  I^td-,  Montreal;  2}4  yrs.  detailing  and  checking  structural 
steel  drawings  in  office  of  Lewis  Hall  Iron  Works,  Detroit.  Mich.;  S  mos.,  structural 
drafting,  Mond  Nickel  Co.,  Coniston,  Ont.;  enlisted  Dec.  1917,  discharged  Mar. 
1919;  at  present,  structural  engr.  in  office  of  Thos.  W.  Lamb,  Toronto. 

References:  J.  L.  Brower,  C.  V.  Corless,  P.  Gillespie,  H.  E.  T.  Haultain,  T.  R. 
Loudon,  J.  F.  Robertson,  C.  R.  Young. 

MILLER— WARREN  CRON,  of  St.  Thomas,  Ont.  Born  at  Point  Edward. 
Ont.,  Feb.  12th,  1894.  B.Sc.  (hons.  in  civil  eng)  Queens  Univ.  1917;  Coll.  Inst., 
etc.  Summers:  1913,  D.L.S.  resurveying  with  C.  F.  Aylesworth;  1914-15,  leveller, 
Dept.  Railways  &  Canals,  Servern  dist.,  Trent  Canal;  Aug. -Sept.  1915,  inst'man, 
O.L.S.  resurvey,  Fitton  &  Chase.  Orillia;  June  1916,  enlisted,  overseas  July  1918- 
July  1919;  .July-Nov.  1919,  asst.  to  city  engr.,  and  at  present  city  engr.,  St.  Thomas, 
Ont..i  ncluding  work  of  St.  Thomas  Board  of  Water  Comna'rs. 

References:  F.  A.  Bell»  J.  A.  Bell,  W.  F.  M.  Bryce,  R.  J.  McClelland,  T.  S.  Scott. 

ROCHE— IVOR  FRANCIS  REES,  of  Westmount,  P.Q.  Born  at  Fredericton, 
N.B.,  Nov.  1st,  1891.  Educ,  B.Sc,  McGill  Univ.  1913.  Timekeeper  on  grain 
conveyors.  Montreal  Harbor;  rodman,  draftsman,  etc  on  railroad  constrn.,  C.P.R.; 
concrete  pile  inspector.  Northern  Elec.  Mfg.  Co.;  transitman  on  location  party  and 
constrn.,  C.P.R.,  Trenton,  Ont.;  2  yrs.  office  engr.  and  asst.  to  supt.,  John  S.  Metcalf 
Co.,  Trenton,  on  constrn.;  res.  engr.  on  constrn.  work,  Can.  Light  &  Power  Co., 
St.  Timothée.  P.Q.,  installing  water  turbines  and  generators,  etc;  at  present,  with 
Lignite  Board  of  Canada,  as  asst.  engr.,  designing  industrial  bidgs.  and  drawing  up 
plans  for  same. 

References:  C.  E.  Fraser,  R.  DeL.  French,  IL  R.  Rolph,  K.  B.  Thornton, 

ROSE— JOHN  THOBURN,  of  Winnipeg.  Man.  Born  at  Toronto,  Ont..  Sept. 
4th,  1894.  Educ,  B.A.Sc,  Toronto  Univ..  1915.  Oxford  School  of  Mil.  Aeronautics, 
1917.  1913  (5  mos.  1914  (2  mos.)  inspector,  roads  and  pavements,  Toronto;  1914 
(4  mos.  storage  investigation,  Water  Power  Branch,  Ottawa;  1915,  asst.  on  water 
power  reconnaissance  survey;  3  yrs.  overseas  with  C.F.A.  and  R.Â.F.,  pilot,  R.A.F. 
(Lieut.)  ;  at  present,  junior  power  development  engr.,  Hydrometric  Survey  of  Manitoba^ 

References:  C.  H.  Attwood,  P.  Gillespie,  M.  C.  Hendry,  J.  T.  Johnston,  M.  A. 
Stewart. 

TILLSON— LAURENCE  BYRON,  Lieut..  M.C.  of  Windsor.  Ont.  Born  at 
Gravenhurst.  Ont..  .lune  22nd,  1892.  Educ.  B.A.Sc.  Toronto  Univ.  1915.  Summers: 

1912,  asst.  hydrographer  hydrographie  surveys;  1913,  topog'r.  Old  Man  River,  irriga- 
tion survey;  1914.  topog'r,  irrigation  survey,  Saskatchewan,  Dept.  of  the  Interior; 

Feb.  1915-.\pr.  1919.  military  service,  bombardier,  corporal  and  lieut.,  Sept.  1919 
to  date,  with  Can.  Steel  Corp.,  Ojibway,  as  inst'man  on  eng.  staff. 

References:  H.  R.  Carscallen,  A.  E.  Eastman,  J.  E.  Porter,  A.  A.  Richardson 
F.  S.  Rutherford,  H.  Thome. 

WALLACE— GEORGE  ARTHUR,  of  Montreal.  Born  at  Milton  East,  P.Q., 
May  ISth.  1892.  Educ,  B.Sc,  McGill  Univ.  1919.  2  mos.  in  shops  of  Can.  West- 
inghouse  Co.;  1  yr.  on  submarine  detection  work,  British  Admiralty  (2nd  lieut.  Royal 
Marines);  June  1919  to  date,  lecturer  in  elec.  eng.,  McGill  Univ. 

References:  E.  Brown,  E.  G.  Burr,  C.  V.  Christie,  L.  A.  Herdt,  H.  M.  MacKay. 
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Report  of  Council  for  the  Year  Nineteen 
Hundred  and  Nineteen 

Service  to  the  individual  member,  to  the  Branches 

■..:k\  to  the  Engineering  Profession,  has  been  the  constant 
lim  of  the  Council  during  the  past  >ear.    This  spirit  of 
-ervice  has  been  one  of  evolution  spreading  over  a  number 
of  years  until  it  is  now  fully  recognized  and  firnily  estab- 

lished as  a  basic  principle  underlining  the  policy  of  Tht 
Institute  of  Cauaila.     It  has  been  exemplified 

.  s  in  coiuiection  with  the  work  of  Tht  I ustitutt 

iluri:.,.,  I'Jlvi.  wh;  "  -•  as  real  i  in  co-on' 
the  engineering  -n  and  (i.  .g  a  pro; 
-pirit  is  concerned,  i»  believed  to  ije  one  of  the  niosi  pro- 
.;ressive  in  the  liistory  of  the  profession  in  this  country. 
A  niaierial  result  of  this  spirit  is  evidenced  by  the  unpre- 

cedented number  of  applications  for  admission  b>'  en- 
gineers of  a  high  standmg.  The  stimulation  to  personal 

effort  which  the  new  policy  has  e\ol\'ed  on  the  part  of  the 
indi\'idual  member,  and  the  growing  feeling  in  the  minds 
of  non-member  i  that  the  influence  of  Tht  I  ut^tttutt 
warrants  their  i  -  part  and  jxircel  of  its  fabric,  is 
undoubtedly  having  lu  effect. 

While  the  financial  statement  dealt  with  in  the  P-'^  ti 
of  the  Finance  Committee  shows  that  operating  i 

u.  .  xceeded  the  revenue,  Tht  Inditutt  has  incimu 
!ly  in  the  matter  of  good  will  and  interest  of  the 

muuiaual  members,  and  this  represents  a  capital  invest- 
ment. 

In  carrying  out  the  f)olicy  of  the  Council,  a  consider- 

able pan  oi  the  Secretary's  time  has  been  spent  in  visits to  the  Branches  and  personal  consideration  on  behalf  of 
the  individual  members. 

During  the  year  new  Branchée  were  established  at 
Sault  Sle.  Marie.  d 

Peterlx)rough;  am'  ..s 
activities.     Every  one  oi  the  <• 
Intftitute  is  in  a  flourishini'  ■•  ut 
strength  of  the  national  i  :  al 
societies  or  branches,  each  une  yn  ̂   re 
and  more  a  force  and  a  factor  in  the  :t 
is  located. 

In  connection  with  the  Brandies  ''i-    r.v,,»,-^  have 
been  increased.    Standard  siaiioner\'  'pted. 

and  is  supplied  without  ch:'-.     •-  ■  •  ':  '"'ne has  also  developed  a  strei  .  n 

the  varier     •"        '  atraLiie  i:ucr- 
change  of 

The  new  membership  certificate  ui  1  >...  1 
been  produced  and  issued  to  several  huinired  « 
member"-",  and  it  is  confidently  hoped  tliai  tlie 

those  '   

new  > 

The  Journal  of  The  Iri^titut<  lias 

month  to  month,  anr!  ■•  •-  ■    ' member  give  it  his  p»  ! 

t"     ■ 

!ru»ni  in  f; 

-S 

*• 

..f 

the 

ch  is 

■  i 

;n 

-y 

:e 

.:.  to 

The  past  year  lias  s«;en  the  nrlurn  of  our  men  from 
the  Front.    After  the  wonderful  record  which  ihev  made 
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they  are  gladly  welcomed  back.  Every  effort  was  made  to 
assist  the  returned  men  to  secure  suitable  positions  and 

with  considerable  success,  in  spite  of  the  fact  that  en- 
gineering during  the  past  year  has  been  far  below  nornial 

with  a  consequent  lessened  demand  for  engineering 
services. 

In  addition  to  The  Journal,  two  outstanding  publica- 
tions have  been  issued:  "The  Manufacture  of  Munitions 

in  Canada,"  by  Past  President  H.  H.  Vaughan,  the  most 
complete  record  of  the  production  of  munitions  in  this 

country  that  has  been  published.  "The  Quebec  Bridge" Transactions  which  have  been  described  as  the  outstanding 

engineering  publication  of  the  year  in  America  reflect 
great  credit  on  the  authors,  and  the  thanks  of  The  Institute 
are  due  the  St.  Lawrence  Bridge  Company  and  Past 

Presidents  Johnson  and  Duggan  for  their  unstmted  in- 
terest and  assistance  in  their  production. 

Beginning  with  a  discussion  at  the  Professional 
Meeting  in  Saskatoon  during  the  summer  of  1918,  the 
question  of  legislation  has  occupied  a  prominent  place  in 
the  acti\àties  of  The  Institute  during  the  past  twelve 
months.  A  special  Committee  representing  every  Branch  , 
formed  in  accordance  with  a  resolution  of  the  last  Annual 

Meeting,  has  drawn  up  a  Proposed  Act,  the  principle  of 
which  has  been  approved  by  Council,  and  which  at  the 
present  moment  is  imder  active  consideration  in  every 
Province.  In  some  instances,  application  for  the  registra- 

tion of  engineers  has  already  been  presented  to  the  local 
Legislatures,  while  in  other  Provinces  Acts  are  in  the 
course  of  preparation.  The  Institute,  although  initiating 
the  movement,  has  made  no  attempt  to  make  this  an 
Institute  proceeding,  but  has  left  the  matter  in  the  hands 
of  the  engineers  in  each  province. 

Engineering  classification  and  remuneration  have  been 
sponsored  by  The  Institute  during  the  past  year,  and  a 
movement  was  taken  up  by  The  Institute  on  behalf  of  the 

individual  engineer.  These  efforts,  although  falling  some- 
what short  of  the  results  hoped  for,  have  paved  the  way 

for  a  greater  recognition  of  the  value  of  engineering 
services. 

Generally  speaking  the  past  year  has  been  a  notable 
one  for  the  profession,  the  results  of  which,  if  the  present 

poUcy  be  continued,  will  have  a  far-reaching  effect  on  the 
profession  in  the  years  to  come. 

R.  w!  Leonard, 
President. 

Fraser  S.  Keith, 
Secretary. 

ROLL  OF  THE  INSTITUTE 

Elections  during  the  year  resulted  in  the  following 
additions  to  the  Roll :— fifty-two  Members;  two  hundred 

and  fifty-one  Associate  Members;  fifty-eight  Juniors; 
one  hundred  and  thirty-seven  Students,  and  five 
Associates. 

The  following  transfers  were  made: — sixty-five 
associate  Members  to  the  class  of  Member;  seventy- 
seven  Juniors  and  thirty-two  Students  to  the  class  of 
Associate  Member;  thirty  Students  to  the  class  of  Junior, 
and  one  Junior  to  the  class  of  Associate. 

There  have  been  removed  from  the  rolls  by  resigna- 
tion or  on  account  of  non-payment  of  dues: — four 

Members;  eleven  Associate  Members;  one  Junior;  three 
Students  and  one  Associate.  A  detailed  list  of  resigna- 

tions accepted  is  as  follows: — 

Members. 

Associate  Members . 

.Binnie,  A.  T. 
Owens,  R.  B. 
Roehm,  G.  E. 

.  Boyce,  C.  F. 
Brandeis,  C. 
Clark,  F. Kennedy,  J. 

Kennedy,  W.  A. 
Moodie,  W.  H. 
Sedziack,  F. 

Junior   Vallée,  J.  I. 

Students . .Begras,  A. 
Jodoin,  T. 
Panneton,  F. 

The  following  deaths,  thirty-eight  in  number,  have 
been  reported,  of  which  number  thirteen  were  killed  in 
action: 

Members. 

Associate  Members . 

.  Brown,  Stephen  P. 
Browne,  William  L. 
Campbell,  Duncan  McD. 
Garden,  G.  H. 
Hillman,  Thomas  E. 
Marceau,  Ernest 
Newman,  R.  L. 
O'Donnell,  John  P. 
Thornton,  N.  M. 
Vallée,  Louis  A. 

.  Baird,  George  H. 

Doyle,  David 
Fraser,  Alan  T. 
Sirois,  J.  Eustache 
Smith,  Harry  G. 
Tourigny,  Honore  B. 

.  Goodstone,  Arthur  S. 
Grenier,  Hector 
Mortimer,  Frank  R. 
Price,  Charles  B. 
Ross,  George  W. 

.  Gooderham,  G.  A. 
McRostie,  George  M. 

Associate   Weddell,  Robert 

Juniors . 

Students . 



J  U  L;  K  N  A  i.    O  F    T  HE    E  N  G  I  N  £  £  R 

r 

KtUtd  in  Adtom  or  dttd  vhtlt  on  Artit^  Serrie4 

Membtr  lirunlees.  H. 

Aiauciatc  Mt*njbrn»  I-:«wl«lge.  F.  M..  Lieut. 
M  J.  M.  L.  G. 

Kolx-rl  A. 

Junior»  ...   Kwnrt,  U.  M.,  Lieut.,  M.C. 
;iii.  G.  11.  N..  Lieut. 

i...^..  J.  Frank  H. 

Student*-  Rinns,  P.  V. 
1  .  :       ..  Victor  S. 
MauiiLank,  O.  J..  Lieut. 
Perry.  C.  V. 

^     '     '.'.'      '■    :i;laàs. 

At  pre^nt  the  membership  stands  as  follows: 
1 1  Murary  Members    10 
M.  -  »wrs    836 

.   Members    1,825 
   334 
   518 

\     ■>.  uues                 32 

3,555 Elected— acceptances  pending        102 

3,657 

ELECTIONS  AND  TR.\NSFERS 

The  follow  nijj  is  a  detailed  ïiaicmciu  oi  clctions 
and  transfers  which  have  taken  place  during  the  year. 
These  ar-  eluded  in  the  official  membership  roll 
until  act' .  have  been  received. 

January  21st.  1919 
Membrrs: 

Bame<,  A.  J. 
MacNab,  I.  P. 

'  :'.   Mtmbert: 
•  .•.!.th.J.  MacKav.  W.  B. 
1  '<.C.  Nixon,  R.L. 
1:  n.  J.W.  Scott,  W.K. 
Jones,  W.  G.  Stephens,  G.  L 
Macdonald,  A.  T. 

Transferred  from  the  Class  of  Associate  Member  to  that  of 
Afembei  : 

Cr>-sdale,  C.  R.  Darling,  E.  H. 
Transferred  from  the  Class  of  Junior  to  that  of  Associate 

Mtmber: 
Hobbs.  W.  E.  Whittaker.  D. 
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Misener,  J.  S. 

Februarv-  25th.  1919 

CanipbeU.  T.  B.  Marrs.  C.  H. 
Gaby.  F.  A.  Reid.  F.  B. 
Glassco,  J.  Ci. 

Associate  Memlttr»: 
IV.'        '   "    T    ',•,■     Ir  !■  !    W 
Hi  >  1  :> 

Cauu-iuii,  C  1-.  1'  .    t. 
()rton,  C.  J.  S.  1.  A. 
Patten»!»,  E.  U.  Schi»ci>rre,  B. 

Assoctttii Pi  ^.  J.  F.  S. 
Tra  ft  «/< 

Bu  ' 

C. 

Transf. 

M 
Class  of  Associate   Mtmher  Ut  tk^^. 

<,.  H.  Duff.  W.  V.'  < 
IL  Ro^trri,  L.  ii 

'I  the  Class  of   Junwr  to  that  of  As*'>cntt 

Eardlt-y-Wilmot.  T.  Morrissette,  J.  N.  E.  R. Miti/ii  ~    I.  M. 

Transf  i  the  Class  of  Student  to  that  of  Ast 

.li  t  "I'jcr  .' Rocher,  H. 

Tr        '         !  from   the   Llaa   v]    .>ludiul   lu   ihal   ul   Ju'.i.r: 
r,  J.  A.  Way,  W.  R. 

.March  25th,  1919 

Members: 
Denis,  L.  Li. 
Gaines,  E.  C. 
Hobson,  R. 
Hungerford.  S.  J. 

Palmer,  R.  K. 
Reid.  J.  A. 

T'    '     '«.■.  M. W  W.  H. 

Wl^ux:^.  .\L  B. 

Morley,  J.  H. 
Murrric.  St.  J. 
N  A. 
R„.....  ...  R.  C. 

Sandover-Sly,  R.  J. 
Sedgwick,  A. 
Smail.  F.  H. 
Timra,  C.  H. N'aughan,  F.  P. 

Viens.  E. 

Owens.  J.  E. 

Larson.  C.  H. 
Associate  Members: 

Bellows.  W.  S. 
Brown,  G.  J. 
Buchanan,  C.  A. 

Duf)erron,  A. 
Eager.  .\.  H. Howarth.  C. 
Hubbard.  F.  W. 
H  \.  D. 
•M,  n,  A.  R. 
Milnc,  W.  G. 
Mills,  G.  A. 

Junior: 
MacTavish.  \V.  I. 
Nesham,  L.  C. 

Transferred  from  the  Class  of  Associate  Member  to  (Aui 
Member: 

Armstrong,  J.  Leamv.  J.  M. 
Bond,  F.  L.  C. 

April  24th.  1919 
Member: 

Newman.  W. 
Associate  Mtmbers: 

Balls.  M.  Nr    -     ■    J.J. 
Bene.  M.  E.  T  .n.  G.  E. 

.    Boese.  G.  P.  F. 

Junior; 
Cl.  ■:  E.  A. 

Transf,  "i  the  Class  of  Associate  Member  to  that  of 
Member: 

Cole.  F.  T.  M.  F  .n  .,H-,  J.  A. 
i:)errom.  D.  L.  M  B.  S. 

Emra,  F.  H.  M<.';i.i,':ui-n".  E.  G.  \V. 
Mc.Arthur.  F.  Swabey.  H.  W.  B. 
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Transferred  from  the  Class  of  Junior  to  that  of  Associate 
Member  : 

Aslcn'ith,  F.  C.  Porter,  J.  E. 
Calvert,  D.  G.  Rutledge,  M.  J. 
Dixon,  A.  Stairs,  G.  S. 
Hunt,  W.  H.  Valiquette,  J.  H. 
McCully,  R.  C.  Watson,  M.  B. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 
Member: 

Dalton,  G.  F.  Homsby,  L.  H. 
Transferred  from  the  Class  of  Student  to  that  of  Junior: 

Hadley,  W.  F.  Hunt,  W.  G. 

June Members: 
Baldwin,  R.  A. 
Haycock,  R.  L. 
Morris,  W.  R.  C. 

Associate  Members: 
Barnes,  H.  E.  R. 
Claxton,  G. 
Cuthbert,  A.  D.  W. 
Davidson,  J.  M. 
Joslyn,  C.  E. 
Kearney,  T. 
Kirby,  T.  H. 
Landry,  J.  H. 
MacDermot,  S.  G. 

Juniors: 
Creighton,  C.  S. 
James,  A. 

Transferred  from  the  Class 
Member: 

Craig,  J.  D. 
Dobbin,  R.  L. 
Drysdale,  W.  F. 

Transferred  from  the  Class 
Member: 

Dalziel,  W. 
Devereux,  L.  J. 
Maclsaac,  D.  F. 
McLaren.  W.  C. 

Transferred  from  the  Class 
Member: 

Boisseau,  L.  J.  G. 
Transferred  from  the  Class 

Boulton,  C.  A. 
Leclair,  W.  J. 
McCrudden,  H.  E. 

3rd,  1919 

Phillips,  H. 
Smith,  W.  N. 
Tyrell,  J.  W. 

MacDonald,  P.  J. 
Mylrea,  T.  D. 
Nichol,  F.  T. 
Porter,  J.  H. 
Randleson,  H.  G. 
Ricketts,  S.  F. 
Tait,  E.  L. 
Venney,  L.  T. 
Wheatley,  J.  H. 

Patterson,  H.  W. 

of  Associate  Member  to  that  of 

Moore,  E.  V. 
Wallberg,  E.  A. 

of  Junior  to  that  of  Associate 

Milne,  J.  E. 
Oliver,  S.  E. 
Strachan,  J.,  Jr. 
Turner,  S.  R. 

of  Student  to  that  of  Associate 

Thorn,  G.  O. 
of  Student  to  that  of  Junior: 

Scott,  E.  H. 
Williams,  J.  N. 

Members: 
Bishop,  W.  L. 

Associate  Members: 
Arcand,  C.  L. 
Campbell,  J.  G. 
Fraser,  D.  J. 
Macleod,  J.  W. 
Purser,  R.  C. 

Associate: 
Christie,  G.  M. 

Juniorè: 
Freeman,  H.  J. 
Freeman,  P.  W. 

June  24th,  1919 

Fawcett,  T. 

Richards,  E.  G. 
Shaw,  J.  W.,  Jr. 
Sherrin,  P. 
Wilson,  B. 

Walcot,  J.  B. 

Transferred  from  the  Class  of  Associate  Member  to  that  of 
Member: 

Loudon,  T.  R.  Thomson,  L.  R. 
McCubbin,  G.  A.  Thorne,  H. 

Transferred  from  the  Class  of  Junior  to  that  of  Associate 
Member: 

Cimon,  J.  M.  H.  Inness,  R.  D. 

July  22nd,  1919 Members: 
Buck,  H.  W. 
Chambers,  A.  R. 

Associate  Members: 
Black,  J.  R. 
Charles,  J.  L. 
Clark,  F.  W. 
Colhoun,  G.  A. 
Dean,  C.  D. 

Jacobs,  L.  L. Loudon,  A.  C. 
Macaulay,  H.  D. 
Marchand,  J.  A.  H. 
Martindale,  E.  S. 
McClymont,  H.  R. 
McColl,  C.  R. 

Juniors: 
Buckley,  P.  B. 
McCort,  C.  R. 
Richardson,  W.  H.  S. 

Cole,  G.  P. 
White,  F,  O. 

McFaul,  W.  L.  ' 

Pickings,  H.  B. 
Richardson,  F.  L. 
Ross,  K.  G. 
Skolfield,  H.  N. 
Stidwill,  F. 
Stokes,  C.  W. 

Tripp,  G.  M. Walcott,  W.  D. 
Whitney,  C.  S. 
Wickwire,  D.  S. 

Simpson,  B.  N. 
Vogan,  G.  O, Whitman,  C.  O. 

Roberts,  S.  O. 
Transferred  from  the  Class  of  Associate  Member  to  that^oj 

Member: 
Caddy,  A.  E. 
Decew,  J.  A. 
Elliot,  L.  B. 
Hill,  B.  M. 

Johnson,  S.  B. McLean,  N.  B. 
Murdoch,  G.  G. 
Redmond,  A.  V. 

Transferred  from  the  Class  of  Junior  to  that  of  Associate 
Member: 

Dupuis,  L.  C.  McLerie,  A.  G. 
Keefer,  J.  A.  Stinson,  J.  N. 
Kirkpatrick,  A.  M.  Wynne-Roberts,  L.  W. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 
Member: 

Lindsav,  C.  C. 
E.  Ratz,  J.  E. 

Stephens,  W.  E. 
Wright,  A.  C. 

Kirkpatrick,  P.  C. 
Transferred  from  the  Class  of  Student  to  that  of  Junior: 

Galbraith,  R.  D.  Redman,  W.  B.  ' 

Avery,  C.  R. 
Drolet,  J.  H.  A. 
Heroux,  J.  E. 
Johnson,  R.  P. 

August 
Members: 

Locke,  T.  J. 
Reid,  F.  C. 

Associate  Members: 
Anderson,  J.  N. 
Archibald,  C.  L. 
Beresford,  G.  W. 
Bigwood,  H.  M. 
Buckley,  R.  E. 
Burbank,  M.  A. 
Campbell,  W.  R. 
Crombie,  W.  B. 

19th,  1919 

Svenningson,  S. 

Lowry,  G.  H. 
MacKenzie,  W.  J. 
MacLaurin,  J.  G. 
Malloch,  E.  S. 
Malloch,  N. 
McAndrew,  J.  B. 
McCoy,  L. 
Mills,  T.  S. 
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C.H. 
c.  c. 

!  J.  L. 

I  uini.iii.  R.  1*. 
Fn»>i.  s.  K. 
tiisl)<)ri»f.  1..  I.. 
HarhiiKi,  W. 
Hu^;lwui.  r.  L. 
Jaiisiicn.  \V.  A. 

Hkvk.  J.  F. 
J  UHH'ff: 

Ikadlt  \ .  C. 
Lrawlorii.  A.  \V. 
Ciardiur,  D.  B. 
MacLean,  C  S. 

Transferrfd  front  the  Clast 
Membrr: 

Cockburn.  J.  H. 
Ferguson.  Ci.  H. 
Ciret-m',  J.  F. 
Hi.lnu-.  A.  R. 
Mik->.  H.  R. 

Transfcrrtd  from  Ihr  Class 
Mimbt-r: 

Blue.  W.  E. 
Ford.  J.  W. 
French.  M.  H. 
Cioodnian,  F.  I.  C. 
Gregory.  A.  W. 
Harkness.  R.  B. 
Hav.  W.  W. 
Hogarth.  B.  B. 
Lye.  R.  G. 

Trausf erred  from  the  CIa« 
Member: 

Barcelo.  J.  R. 
Tr>\nsftrrtd  from  the  Claes 

Derv'.  f. 

MtMUKonuTV.  \V  (i 
Morgan.  R.  C 
IVlric.  J.  B. 
Ponton.  G.  M. 
Ro^^.  ()   W. 
SJKi.x.  H    R. 
Troop.  S. 
Trowsdale.  R.  S. 

Wav.  !•:.  O. 

McDonalci.  N.  C. 
Fennock.  W.  B. 

Ryan.  J.  H. 
Young.  F.  B. 

of  Asaoetate  Member  to  that  of 

McUougall,  G.  K. 
McLav.  D.  B. 
Neviii.  I.  H. 

Sprenger,  A.  R. 

of  Junior  to  that  of  Associate 

MacGillivray,  J.  A. 
MacLachlan.  R.  C. 
Morrow.  H.  M. 
Nehin.  F.  OB. 
Norris.  J.  H. 
Shaw,  J.  B. 
Stewart,  J.  C. 
WUson.  N. 

of  Student  to  that  of  Associate 

Marien,  E.  R. 
of  Student  to  that  of  Junior: 
■  Ward,  R.  C. 

September 
Mtnibire: 

Boyd.  W.  H. 
Cornwall.  C.  A.  K. 

Ani-ociate  Mimbtrt: 
Ault,  H.  W. 
Balfour.  H.  E. 
Beauchemin,  J.  A. 

Chesnut,  \'.  S. Frith,  H.  W. 
Fuller.  H.  P. 
Habben.  L.  E. 
Hodsdon.  1).  W. 
Jamieïon.  D.  W. 
Macdonald.  W.  C. 
MacLachlan.  J.  G. 
McCarthy.  T.  V. 

J  uiiiors: 

Bishop.  A.  L. 
Transferrtd  from  the  Class 

Member: 
Archer,  A.  R. 
Fanner.  J.  T. 

23rd.  1919 

Kvle.  D. 

McDougall.  J.  C. 
O'Connor.  J.  F. 
Parker.  S.  R. 
Perrv.  F.  M. 
Polet.  M. 
Pozer.  C.  H. 
Racey,  H.  VV. 
Runciman,  A.  S. 
Sherman,  H.  B. 
Wang,  S. 
Whitman.  K.  E. 
Young.  W.  I. 

Ti'iu'(,,\td  from  the  Cliuê  of  Junior  lit  Auociatr  Mf.^r' 
.J.G.  Kohl.  C.  H 

7»(|f:>;<M.    '    '  ''.f    ClatS  of  Student   la   (Aui    ••;    .i'^.        .1' 

\: 

liangs,  K.  L,.  >"   F. May.  A.K.  .K.  W. 
Trannfirrrd  from   the  Class  a)  lo  thai  of   Junior: 

Xii;....i......  K.  1  _.. .  ...  c. 

I  G.  IL  I'nngle.  J.  K. 
Fuuci.  *. .  H.  R. 

Transferred  from  the  Class  of  Junior  to  that  of  Aêsocialt: 
Norrish.  W.  H. 

October  28lh.  1919 

Plummer,  W.  E. 
of  Associate  Member  to  that  of 

Hodgson.  J.  P. 

Mfiiibtrn: 
Butler.  F.  L. 
Ketrhen.  W.  L. 

Associate  Mimbcrs: 
Ball.  A.  N. 
Barnes.  F.  M. 
Bamjum.  H.  F.  G. 
Beck,  E.  H. 
Bowen,  S. 
Brown,  L.  L. 
Butler.  A.  W.  L. 
Campbell.  N. 
Court  ice,  E.  I).  W. 
Cram.  H.  R. 
Danks.  F.  A. 
Doane.  H.  W.  L. 
Dn,den,  J.G. 
Fairbanks.  R.  L. 
Fellowes.  K.  C. 
Graliam,  A.  G. 
Hallock,  B. 

J  urt  I  ors: 
Chapman.  E.  W.  G. 
Cookson.  L.  H. 
Dawson.  K.  L. 

Tra  nsf erred  from  the  Class 
Member: 

Brakenridge.  C. 
Brown.  P.  P. 
Craig.  J.  C. 
Grim,  W.  A.  E. 

Transferred  from  tht   Class 
Member: 

Bolhwell,  R.  S.  C. 
IX's Rosiers,  A. 
Fisken.  A.  D. 
Ciordon.  J.  M. 

Hogarth.  C.  E. 
Knight.  F.  C. 

Transferred  from  the  Class 
Member: 

Calvin.  R.  M. 
Duncan.  W.  E.  P. 

Transferrrd  from  the  Class 
Alberga.  G.  F. 
Brell.  J.  F. 
tiardner.  W.  M. 

Johnston.  B.  A. 

Peek,  R.  L. 
White.  A.  H 

S.  W 

i   w. 
Macdonald.  R.  F. 
Mather,  R.  H. 
McKiel,  H.  W. 
McUlIan.  J.  W. 
Mutch.  D.  A.  S. 
Oldham.  W.  F. 

Fea^^'.  E.  R. 
Tavlor.  W.  C. 
Whiielaw.  A.  R. 
Siuart.  W.  H. 
Tawse.  H.  S. 
Wood.  J.  R. 

Wynn,  E.  M. 
Young.  A.  G. 

McDonald.  W.  S. 
Poole,  J.  M. 

Timbrell,  E.  G. 

of  Associate  Member  to  that  of 

Holden.  J.  C. 

Magwood.  W.  H. 
Mathieson.  D.  M. 
Saunders,  R.  G. 

of  Junior  to  that  of  Associate 

Macrae,  L.  P. 
Murray.  W.  P. 
Saint-Laurent.  J.  B.  O. 

Sf)encer.  R.  A. Wilson,  C.  St.  J. 

of  Student  to  tkat  of  Associat< 

Hepinstall,  R.  R. 
Richardson.  A.  A. 

of   <>-.-ff:t  to  that  of  Junior: 
to  that  of 

G.  W.  F. 
1  i>.  F. 
Mawhmnt  V.  W.  G. 
McFherson.  D.  E. 
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November 
Memiers: 

Allison,  P.  L. 
Dill,  C.  W. 
Langley,  G.  R. 
Macdonald,  W.  B. 
Marble,  W.  O. 
Morrison,  J.  W. 

.Associate  Members: 
Anderson,  G.  B. 
Bams,  B.  L. 
Blanchard,  C.  H. 
Blanchard,  G. 
Bookhout,  A.  F. 
Brisbane,  J.  S. 
Corbett,  C.  F. 
Coutlee,  W.  F. 
Craig,  J. 
Crashley,  J.  W. 
Croly,  J.  B. 
de  Carteret,  S.  L. 
Eamshaw,  P, 
Fletcher,  W.  J. 
Forbes,  J.  H. 
Fowler,  C.  A.  D. 
Gates,  A.  B. 
Gilchrist,  T.  E. 
Gray,  A.  J. 
Hall,  E.  K. 
Hervey,  P.  C.  B. 

Juniors: 
Cossette,  M. 
Evans,  C.  T. 
Hinton,  R.  E. 
Holmgren,  E.  L. 
Lynch,  H.  A. 
Lyon,  J.  E. 
McKenzie,  R.  D. 
Patterson,  J.  F. 

Associate: 
McAvity,  G.  C. 

Transferred  from  the  Class  of 
Finlayson,  J.  N. 
Fisher,  S.  J. 
Creig,  A.  R. 
Herriot,  G.  H. 

25th,  1919 

Roberts,  P.  B. 
Shirley,  E.  R. 
Sisson,  C.  E. 
Tarr,  C.  W. 
Westbye,  P.  P. 

Jones,  T.  M. 
Kennedy,  S.  S. 
Lauzon,  S.    A. 
Martineau,  J.  O. 
McLaren,  D.  L. 
Melling,  H.  T. 
Palmer,  F.  H. 
Perks,  W.  G. 
Pickrell,  W.  J. 
Pope,  S.  D.  H. 
Reid,  G.  C. 
Robertson,  C. 
Roblin,  H.  L. 
Seaton,  N.  D. 
Stout,  C.  V. 
Sutherland,  A.  L. 
Tripp,  H.  H. "Waring,  J.  A. 
Weekes,  A.  S. 
Bate,  C.  B. 

Reid,  J.  H. 
Roy,  L.  deB. 
Scholfield,  S. 
Shaw,  C.  B. 
Stavert,  R.  E. 
Thexton,  R.  D. 
Wills,  D.  C. 

Associate  Member  to  Member: 
Hughes,  G.  B. 
Swan,  W.  G. 
Tapley,  F.  B. 

Transferred  from  the  Class 
Member: 

Aggiman,  J.  N. 
Amoss,  F.  X. 
EUis,  D.  S. 
Gibson,  J.  M. 
Hibbard,  F.  H. 
Hudson,  G.  M. 
McCoU,  S.  E. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 
Member: 

Bruce,  C. 
Cavanagh,  A.  L. 
Gage,  E.  V. 

Transferred  from  the  Class 
Black,  A.  P. 
Loignon,  H.  H.  B. 

of  Junior  to  that  of  Associate 

Nares,  B.  L. 
Peden,  E. 
Spicer,  P.  O. 
Taylor,  G.  R. 
Wells,  E.  E. 
Yoimgman,  W. 

McNeice,  L.  G. 
Muntz,  E.  P. 
Smyth,  E.  S. 

of  Student  to  that  of  Junior: 
Vance,  J.  A. 

December  30th,  1919 
Member: 

Winckler,  G.  W. 
Associate  Members: 

Ames,  F.  T. 
Anderson,  J.  M. 
Buchan,  P.  H. 
Drtmimond,  R. 
Gleeson,  L. 

James,  H.  C. 
Jones,  F.  S. Lionais,  J.  E. 
Lumsden,  J.  F. 
Maxwell,  M.  W. 
McDougal,  C.  H. 
Moore,  R.  C. 

Juniors: 
Campbell,  H.  M. 
Lamb,  J.  M.  M. 
Lancaster,  H.  P. 
Maxwell,  R.  J. 

Merry,  F.  S. 

Morgan,  N.  L. 
Morton,  J.  M. 
Nourse,  H.  C.  B. 
Pratt,  F.  M, 
Ross,  A.  M. 

Roy,  J.  E. Smith,  J.  W. 
Waddell,  N.  M. 

Whyte,  G.  H. Young,  W.  B. 
Yuill,  A.  C.  R. 

Molesworth,  John  B. 
(Lord  Congleton) 

Perry,  L.  A. 
Watson,  J.  M. 
Wilkins,  H.  O.  D. 
Wilson,  J,  S. 

Associate: 
Fraser,  R.  H. 

Transferred  from  the  Class  of  Associate  Member  to  that  of 
Member: 

Dickenson,  J.  G.  Hill,  E.  M.  M. 
Hertzberg,  H.  F.  H.  Munro,  G.  Reid. 

Transferred  from  the  Class  of  Junior  to  that  of  Associate 
Member: 

Forsyth,  J.  Shackell,  S.  W. 
Gallaher,  O.  G. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 
Member: 

Humphrey,  A.  E.  Macdonald,  C.  B.  R. 
Transferred  from  the  Class  of  Student  to  that  of  Junior: 

Weeks,  R.  E. 

Report  of  Finance  Committee 

The  Finance  Committee  submits  a  similar  table  to 
those  prepared  during  the  past  few  years,  showing  the 
receipts  and  expenditures  for  the  last  ten  years,  on  which 
they  comment  as  follows: — 

1.  In  1918  the  receipts  from  The  Journal  are  shown  in 
Miscellaneous  Earnings  and  the  Expenses  of  The  Journal 
in  Printing  and  Stationery. 

In  1919  the  simi  of  $2,003.00,  received  as  voltmtary 
subscriptions  to  The  Journal  are  shown  in  Miscellaneous 
Earnings,  and  the  difference  of  $3,019.00  between  the 
amoimt  received  from  advertising  and  the  expense  of 
publishing  The  Journal  is  shown  as  a  charge  against 
Printing  and  Stationery. 

2.  For  both  years  the  difference  between  the  cost  of 
Printing  and  Stationery  and  the  receipts  from  Miscellaneous 
Earnings  is  approximately  the  same  so  that  these  amotmts 
may  be  ignored  in  making  a  comparison.  . 

i 



J  O  L  K  N  A  L     O  1       1  H  t     K  N  G  1  N  E  E  K  1  N  U     I  N  S  T  IT  L  I  t     OF     CANADA 

47 
3.  Excluding  uÙMrellaiwous  rarmniCH,  in  1919.  tlwrn? 

u  an  iiKrcas»'  oi  icly  $8.000.00  in  the  j-rute 
recfipt"  IV»ih  ■  aiul  «-ntranit*  Iws  tJutw  a 
larjir                due  lu  ilic  »  in 

llif    .  of    7'';<-     /  '>St 
aatihi  luitii-d 
from  :.-:.-.  :..  ..  i  Ih-im- 
fitltd  to  ihe  lull  f  xtf  nl  Irom  their  re-entry  into  civil  life. 

4.  1  >  and  siaiionery,  in  I'.H*»,  there 
isanincn..  ^    .  ;..    v' in  the  expenses.     This  incn-ase 
is  accounted  tor  as  loUows: — 

Salaries  and  Watjes»  .                  $6.3.>£)  00 
General  Iaiv hm-s    1 .848  00 
Branch  (  '             .is    :.'.:.'.S7  tW 
Lx-^îiîJalii'..  v.<-iwmittee    1.7L'7.00 
Other  Amounts     151  00 

The  increase  in  Salary  and  Wages  account  is  partly 
chargeable  to  The  Journal,  which  would  account  for 
about  S4.000.00  of  the  increase,  partly  to  the  large  increase 
of  work  on  account  of  the  expansion  in  the  membership 
and  activities  of  ÎVic-  lustttuu,  and  partly  due  to  the 
increases  it  has  bei-n  iHH:es«iry  to  make  in  the  salaries  of 
the  Staff.  The  increase  in  general  expense  is  not 
unreasonable  and  tliat  in  the  exj)enses  of  Branches  is 
caused  by  the  increased  number  of  Branches  and  the 
expense  of  the  professional  meetings. 

5.  A  portion  of  the  increased  expenditure  might  be 

considered  as  extraordinary-,  but  these  extraordinary 
expenses  will  recur  from  time  to  time  and  your  Committee 

feeU  tlial  !kte|>»  niuot  \tr 
to  V. ••■      ■:•  our  pr« — 
Jv  -.  cost    1 
dui  pa!>t   >• 
nu  1  it  of  ! 

/.. 
erous  .1 
us  by 

Your  c 
to    (llSlouiUiu» 

I  «IK  til    the    nil 

It  ;tsi Pliable  subbcnpuuii  loi  u  i-^  ju-unt.-<j, 

0.  \'our  C 

by-laws  be  ani< 
The  ItmlttuU  to  the  amount  at  which  ' 

the  subscription  w;«^  <I.  «lutnl  from  t' 
present  by-law  char, 
to    The    Journal    be    iiuiu^^i. 
revenue  of  The  Institute  about  " 
with  the  larger  receipts  we  ma\  l' 
the  current   fees,   should   pl.K»'  it 
condition.     In  view  of  th. 
make  a  change  in  the  b\ 
suggest  that  the  .\nnual  Meetii 
to  request  our  membersliip  to   ;. 
proposition  for  the  ensuing  year. 

./,   » 

Alex.  Bertram, 

T^tcturer. 

MO.NTREAL,  JANU.\RV  15th.  1930 

RECEIPTS  AND  EXPENDITURES-THE  ENGINEERING  INSTITUTE  OF  CANADA 

Receipts. 

1910    1911    1912    1913    1914    1915    191G    1917    1918 1919 

(1)  Arrears  Collected    $4.031  $2,092  $2,887  Sl,994  $3,298  $6,733  $6.512     $6,125 
(2)  Current  Fees    9,491  11,893  13,897  15,037  15,616  12,438  13.176     15,359 
(3)  Advance  Fees    134  288  158  186  270  139  153  220 
(4)  Entrance  Fees    2,124  2,779  4,077  4,169  2.895  2,233  2,485       3,235 

(5)  TOTAL    $15.780  $17.052  $21.019  $21.386  $22,079  $21.543  $22,326  $25.029 
(6)  Interest  Received    252  187  1,393  894  315  450  429  556 
(7)  MisceUaneous  Receipts..  79  174  341  225  172  87  972  113 

(8)  TOTAL    $16.111  $17.413  $22,753  $22,505  $22,566  $22,080  $23,727  $2S r,98 

Expenditures. 

(9)  Interest  Paid    —  —  $854  $1.695  $1,201  $1,200  $1.2»)     SI  200 

(10)  Printing  and  Stationer>'..  $6,268  $3,757  6,865  6,416  10,551  5,97o  h.6^»l       <;H07 

(11)  Salaries  and  Wages    3,846  4,714  5.195  4.906  5,652  !     -  'r3 (12)  Taxes  and  Water    244  247  848  1.466  1.44«  1  ^ 

(13)  General  E.xpense    2.670  4.198  4,307  5.257  4,812  4,l;.l  .^.-'■"  --12 
(14)  Branch  SocieUes    648  1,118  2,810  2.121  2.296  2.26o  :i.4>l       :  -«i 
(15)  Legislation    —  —  —  —  —  —  — 

(16)  TOTAL    $13.675  $14.034  $20.879  $21.861  $25.960  $19.776  $20.085   $ 
(17)  Excess  Receipts    2.436  3,378  1.874  646  —  2.3tM  3.642 
(18)  Excess  Expenditures    —  —  —  —  3,3^  —  — 

S3.243 15.538 165 

3,047 

6.050 

$3.703 
19,117 

818 

6.532 171 

S28.5"iO    5:^2.567 

S1.267 
$1.301 

12.4^< 

8.J67 8.519 14.784 

1.406 

1.521 

5.2tS 
7.113 

i.Tir 

3.994 
1.727 
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STATEMENT  OF  ASSETS  AND  LIABILITIES  AS  AT  31st  DECEMBER,  1919 

Assets. Liabilities. 

Property  Account   

Furniture: 

Balance  as  at  31st  Dec, 
1918   

Added  during  year   

$89,041 .64    Special  Funds: 

$2,254.15 
1,293 .65 

Less  10%  written  off  for  depreciation 

Library: 

Estimated  Value  of  Books   
Investments,  including  Special  Fund: 

Canada  Permanent  Mortgage  Corpora- 
tion Stock,  18  Shares  Par  Value, 

$10.00  each   
Montreal  Light,  Heat  &  Power  Co. 

Stock,  6  Shares  Par  Value,  $100.00 
each   

Dominion  of  Canada  Victory  Loan 
Bonds,  1927,  $500.00  Par  Value. .  . 

Dominion  of  Canada  Victory  Loan 
Bonds,  1934,  $1,500.00  Par  Value . 

Arrears  of  Fees — Estimated   

Accounts  Receivable: 

Advertising  in  Journal. 
Advances  to  Branches. 

$3,547.80 354.78 

$      180.00 

120.50 

500 .00 

1,500.00 

$3,395.34 350.00 

Prize  Fund  Account    '  $468 .77 Leonard  Medal    527.50 

Plummer  Medal   "    500 .00 Fund  in  Aid  of  Members  and  Families.  1,470,86 

3,193.02 

6,330.00 

Mortgage  on  Property: 

Royal  Institute  for  the  Advancement of  Learning. 

Mortgage  on  Mansfield  St.  Pro- 
perty at  6%        $20,000 .00 

Interest  accrued  thereon  to  date . .  216 .67 

Accounts  Payable   
Canadian  Bank  of  Commerce  Loan   
Sundry  Rebates  Due  to  Branches   
Surplus  Account: 

Balance  as  at  31st  Dec,  1918       $84,184 .09 

2,300.50        Less: 5,000 .00  Tiedàt  for  year  to  31st  Dec,  1919. 

Gold  Medal. 
3,745.34 45.00 

6,439.57 

Depreciation  written  off  Furniture.. $77,744 .52 
354.78 

2,967.13 

20,216.67 

6,724.01 
5,000.00 483.16 

77,389.74 

Cash: 

Savings  Bank  Account . 
Current  Bank  Account . 
Petty  Cash  on  Hand . . . 

i    529.83 

2,527.10 
68.28 

3,125.21 

$112,780.71 Montreal,  14th  January,  1920. 
Verified:  Riddell,  Stead,  Graham  &  Hutchison,  C.A., 

Auditors. 

$112,780.71 
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Rr«riiur 
ElprnJiturr 

i«SClUPTION« 

ArrMnofPen  ««.703  41 
Current  Fw» 
Advmncr  Fees 
Enlrancr  Fct^  o.ukj-  <ju 

      $3U.171  IJ 

Intoost: 

Savings  Bank  AciYtunt          $57  04 
On  Overdue  Fen,     217  44 

   274  ̂ ^ 

1>IV1DRNDS: 

CansHa  Permanent  Murtfas^:  Cocpora- 
■vk.           $     18  00 

M  iht.  Heat   &  Power  Co. 
Mixk        27  00    45.00 

j^,^.  .,  <,  „..  L,,.„..>^^    2.003  00 
]<■     40  00 
I  \-  :.iE£.RebatB    33  66 

$32,567  26 
ilALA.»v^t   !•<:>  '  >.  t        :  !      -  ;iditure  over 

Rcw:._.    M    ■:.      .       :  i:.^  3l8t  Dc- 
cembcr.  laly     6,439.57 

Tkii  bt^  si  11»^  \t<  tt^lt 

t  SlAf* 

<\rts    

tXJ-fcNat» 
Mi>rtirr> 

Light,  Powek  and  Gas 

TtLU'lio.SE 
Hank  KxhianlE 

MiSCtll  U-ENStS 

Legal  1  >. (iZOWSKl  MtDAL 

PKINTIVi,  AST!  HiNDlSO 

Tra.  .s> 

Joi. 
CEK  i  I  r  :  V.  -v  1  r  -  .  .  .... 

Ye.\r  Hook  .\us  ektisi.ng   
BkA-SQI  SlATiaSEHY  ASD  SUPPLUES   
Badges      
Legislation  Committee    
Ontario  Provincial  Division 
OtEBEc  Provincial  Divisiav 
Alberta  Provincial  Division   
Donation          
Tobacco  Flnd.  1918.  B.u.^nce  WuittenOfi 
Kx\.mination  Fees  Onerpaid   

Rebates  of  Fees  to  Br.vnoi  Societies 
Toronto 

Quebec 

Winnipeg 

Ottawa 
Vanoiuvrr 

Haliiax    
Sault  Ste.  Man< 

Niagara    Border  Cities 

-t 

1  Hi 

(» 

1.  'i 

'j'j 

.  -i: 
.4 

L'lj 

7t.> 

ikit.' 

S-i 

«».. 

'*j 

'J., 

'J.I 

47c 
Hi 

1  J7t. 
12 

U7 

45 
Zj 

■13 

1^ 

'Jj 

144 

7S 

7> 

16 

Ml 

'^  ' 

,  r 

•j>j 

;  j» 

17 

w 

•J 

.J» 

'.-'7 

'-* 

.1 

J 

II 

i:^ 

f,^ 

11  . 

tJ 

--4 

Vi j>  r< 

h     '■•! 

««6  21 
143  25 ?14  07 

^i  '36 

li-:.  63 

121  40 66  55 

!!:'  5<.' 
!  .h  W 

J^  75 

77  00 M  CO 
:.:  «0 .V^    » 

Si  10 38  90 

$39.006  83 
Montreal.  14ih  January-,  193D. 
Verified:  Rux>Eu.  Steap,  r.RAH\.M  4:  HiTCinsMM.  C.A.. 

Auditorsi. 

}k.'.-i,' «.»!  -.,> 
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Report  of  the  Library  &  House  Committee 

During  tJie  past  year  your  Committee  has  investi- 
gated conditions  in  connection  with  the  Library  and  has 

come  to  the  conclusion  that  the  Library  can  be  made 
much  more  useful  than  it  is  at  present.  It  was  understood 
that  money  was  not  available  for  the  Library  during  the 
past  year  and  consequently  no  specific  recommendations 
were  made.  We  would  point  out,  however,  that  in  order 
to  keep  a  technical  library  up  to  date,  there  must  be  added 
each  year  a  reasonable  percentage  of  new  books  on  a 
number  of  subjects  which  are  not  at  present  properly 
covered.  We  recommend  therefore,  that  an  appropriation 
be  set  aside  for  the  Library  and  that  the  incoming  Library 
Committee  be  authorized  to  make  a  judicious  selection  of 
needed  technical  books.  As  a  further  means  of  making 
the  Library  more  useful  particularly  to  outside  merhbers, 
we  would  recommend  the  preparation  of  a  Library 
Catalogue  to  be  placed  in  the  hands  of  all  members  of 
The    Institute. 

The  staff  quarters  of  the  building  are  not  sufficient  for 

the  headquarters'  staff  and  a  re-allocation  should  be  made. 
The  Council  has  approved  of  the  suggestion  of  the 

Library  and  House  Committee  that  the  expensive  ventila- 
ting equipment  in  the  basement  of  the  building  be  sold. 

The  amoimt  realized  from  this  should  provide  a  reason- 
able fund  for  books  for  1920. 
Your  Committee  recommends  that  in  future  two 

separate  committees  be  appointed,  one  to  deal  with  the 
Library,  the  other  the  House. 

Publications  Received 

The  following  publications  were  presented  to  The 
Institute  during  the  current  year: — 

By  Geo.  A.  Mountain,  M.E.I.C— Report  of  Board 
of  Railway  Commissioners  of  Canada,  1916. 

By  F.  A.  Combe,  A.M.E.I.C. — Principles  of  Combus- 
tion in  the  Steam  Boiler  Furnace,  by  Arthur  D.  Pratt. 

By  W.  Bell  Dawson,  M.E.LC— Reports  of  Tidal 
and  Current  Survey,  1894-1918. 

By  R.  De  L.  French,  M.E.LC— Handbook  of  Street 
Railroad  Location,  by  John  P.  Brooks,  Surveying  Manual, 
by  Pense  &  Ketchimi,  Manual  of  Field  Engineering,  by 
Ives  &  Hilts,  The  Building  Law  of  the  City  of  Boston, 
Acts  of  1907-Chapter  550.  Rural  Sanitation  in  the 
Tropics,  by  Malcolm  Watson,  The  Railroad  Spiral,  by 
Searles. 

By  F.  C.  C.  Lynch,  A.M.E.I. 
corrected. 

-Index  Map,  1919, 

By  H.  W.  B.  Swabey,  M.E.I.C.  Standard  Instruc- 
tions for  Chief  Examiners  to  Govern  Inspection  of  Steel, 

Shell  and  Forgings. 

By  The  Canadian  Engineer. — Bound  Volume  XXXV, 
The  Canadian  Engineer,  July-Dec.  1918.  Bound  Volume 
XXXVI,  The  Canadian  Engineer,  January- June  20, 
1919. 

By  The  Trautwine  Company. — The  Civil  Engineer's Pocket  Book. 

By  The  American  Institute  of  Consulting  Engineers, 
Inc. — Constitution  and  By-Laws  and  List  of  Members. 

By  R.  E.  Horton. — The  Measurement  of  Rainfall 
and  Snow,  by  Robert  E.  Horton,  Consulting  Engineer, 
Albany,  N.Y. 

By  The  Canadian  Ingersoll-Rand  Company. — Com- 
pressed Air  Data. 

By  C.  F.  Herington. — Powdered  Coal  as  a  Fuel. 
By  The  Public  Works  Department  of  the  City  of 

Boston. — Annual  Report  for  1917. 
By  The  Hydro  Electric  Power  Commission  of  Ontario, 

Toronto.— Annual  Reports  for  1909;  1911,  1912,  1914, 
1915,  3  volumes  for  1916,  3  volumes  for  1917,  1918. 

By  The  Sturtevant  Engineering  Company. — Mech- 
anical Draft. 

By  The  Association  of  Dominion  Land  Surveyor. — 
Annual  Report  of  Twelfth  Armual  Meeting. 

By  The  Department  of  the  Interior. — ^Topographical 
Surveys  Branch  Bulletin  No.  42,  The  Testing  of  Aneroid 
Barometers  at  the  Laboratory  of  the  Dominion  Land 
Surveys. 

By  The  National  Xray  Reflector  Company. — Lighting 
from  Concealed  Sources. 

By  The  Altantic  Loading  Company,  New  York. — 
Construction  and  Operation  of  a  Shell  Loading  Plant 
and  the  Town  of  Amatol,  New  Jersey,  prepared  by 
Victor  F.  Hammel,  M.  Am.Soc.C.E, 

By  The  United  States  Housing  Corporation,  Wash- 
ington, D.C. — Report  of  the  United  States  Housing 

Corporation — Houses,  Site-planning,  Utilities. 

By  Octave  Doin  &  Fils,  Publishers,  Paris  France. — 
Mines,  Grisou,  Poussières. 

By  The  D.  Van  Nostrand  Company,  Publisher, 
New  York. — Motor  Vehicles  and  Their  Engines,  by 
Fraser  &  Jones,  The  Location,  Construction  and  Main- 

tenance of  Roads,  by  John  M.  Goodell,  Asphalts  and 
Allied  Substances,  by  Herbert  Abraham. 

By  Doran  &  Company,  Publishers. — Gas  and  Flame, 
Aircraft  in  War  and  Commerce,  Practical  Flying. 

By  The  Société  Générale  d'Etude  et  de  Travaux 
Topographiques,  d'Etudes  et  Travaux  Géodésiques  et. 
Topographiques. 

By  Masson  &  Company,  Publishers,  Paris,  France. — 
Les  Applications  de  la  Physique  pendant  la  Guerre. 

By  McGraw-Hill  Book  Company,  New  York.— 
Concrete  Engineers'  Handbook,  by  Hool  &  Johnson. 

The  following  additions  were  made  in  exchange  of 
The  Journal  or  the  Transactions: 

Technical  Supplement  to  the  Review  of  the  Foreign 
Press,  The  Associated  General  Contractors  of  America 
Publications,  Experiment  Station  Record,  U.S.  Depart- 

ment of  Agriculture  Revista  Del  Centre  Estudiantes  De 
Ingenieria,  Professional  Memoirs,  Corps  of  Engineers, 
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Ki^jxttfully  submiltcd, 

Alkx.  Ukktham. 
Chairman. 

Montreal.  January  14th.  1920. 

Report  of  Publications  fk)mmittee 

On  bclull  of  the  PubUcations  Committee  I  beg  to 

submit  the  following  report  for  the  year  1919: — 
We  recommend  that  the  papers  named  below,  and 

ditcussion  thereon  sluill  be  printed  in  Transactions. 
Manufacture      of      Munitions      in 

Canada   H.  H.  N'aughan. 
The  Mount  Ro>'al  Tuiinel  from  an 

Economic  Point  of  \'iew   H.  K.  Wicksteed 
The  Mount  Royal  Tunnel   J.  L.  Busfield. 
Mean  Sea  Level  as  a  General  Datum 

for  Canada   W.  Bell  Dawson. 

The  Mining;  and  Metallurgy  of  Cobalt 
Silver  Ores   President  Leonard. 

The    Design    and    Construction    of 

Reinforced     Concrete      N'iaducts. North  Toronto.    C.P.R   B.  O.  Eriksen  and 

H.  S.  Deubelbeiss. 

Notes  on  the  Test   of  a  Girdo-less 
Floor ....    P.  Gillespie,  and 

T.  D.  Mylrea. 

Suggested    Harbour    Improvements 
For  Greater  Montreal   E.  S.  M.  Lovelace. 

The  Design  of  Hydro-Electric  Power 
Plants      for      Combatting      Ice 
Troubles   R.  M.  Wilson. 

Railway  Electrification   John  Murphy. 
Economics  of  Electric  Operation  of 

Railways   W.  G.  Gordon. 
Railroad  Electrification   F.  H.  Shepard. 
Sooke  Lake  Water  Supply.    Victoria, 

B.C   C.  H.  Rust. 

The  Bloor  Street  N'iaduct.  Toronto.  .Thomas  Taylor. 
The  Operation  of  Railways  as  an 

Engineering  Problem   V.  I.  Smart. 
The    Design    and    Construction    of 

Reinforced      Concrete      Covered 
Reservoirs   R.  deL.  French. 

Proposed  Tidal  Hydro-Electric  Power 
Eievelopmeni    of   the    Petitcodiac 
and  Memramcook  Rivers   W.  R  Tumbull. 

The  Toronto  Drifting  Sand  Water 
Purification  Plant      William    Gore    and 

William  Storrie. 

It  i>^  MrKi«-f>««i»id  »h.-it  <lMr«*»on  »h.=il!  >>»•  rrs't-^  ̂ iam 

nect*^ 

|jap«'r 

ol 

'I- 

1)'. 

II 

and will  alwj 

ig»  to 

•  tirmal 

(  I 

fouiw! r 
sidered    by   tin-   1' that  a  similar  pro»..   -      

Accordini?    to   Hv-laws   the    1 

Cii' 

wi.. from  tunc  lo  iuti< 

It  is  also  ret.".....,,  ..Jcd  that  a  lii>t  of  all  paper» 
appearing  in  The  Journal  lie  printed  m  Transactions, 

with   corresponding   reference.  ''it    there   may    be available  in  one   volume  a  >.  statement  of  all 
publications  in  the  form  of  papcXi»  by  members  of  Th* 
Institute. 

The  report  of  the  committee  is  unanixnouiv. 
On  behalf  of  the  committee  I  beg  to  remain. 

Yours  faithfully. 

Montreal.  December  29th.  1919. 

E.  Brown, 

Ckaxrman. 

Report  of  Honour  Roll  Committee 

Since  the  report  of  your  Conunittet  !  :  con- 
siderable additional  data  has  been  received   ..g  that 

the  members  of  The  Institute  made  even  a  greater  ar>d 

more  creditable  record  at  the  Front  than  our  pre\-ic»us 
ref)ort  indicated. 

This  Committee  is  compiling  all  available  mfonnatjoa 
regarding  the  records  of  our  men  at  the  Front  and  it  is 
hoped  that  within  another  year  this  work  can  be  completed 
so  that  a  final  report  may  be  made  and  pubh>hed  for  the 
benefit  of  the  membership. 

Respectfully  submitted. 

C.  N.  MONSARRAT. 
Chairman. 

Montreal,  January  14th,  1920. 

Rei>ort  of  Board  of  Examiners  and 
Educxïtion 

The  principal  work  of  the  Board  durint;  the  year 
has   been    the    cv.  >n   of  -    for 
admission  and   im;        >   have  •  the 
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Board  by  Council  with  a  view  to  appraising  the  educa- 
tional qualifications  of  the  candidates.  Although  examin- 

ations have  been  specified  for  many  applicants,  very 
few  offer  themselves  for  examination,  as  the  great  majority 
of  candidates,  for  Associate  Membership  particularly, 

prefer  to  wait  until  their  experience  enables  them  to 
attain  that  grade  without  examination. 

The  following  table  shown  the  number  of  candidates 

who  presented  themselves  for  examination  and  the 

general  results: — 

Schedule  B  Passed  Failed  Total 

Physics  and  Mechanics         2  3  5 
Strength  of  Materials         4  1  5 

Schedule  C 

Railway  Engineering    112 
Electrical  Engineering    10  1 
Hydraulic  Engineering    1  0  1 

Total         9  5        14 

H.  M.  MacKay, 
Chairman. 

of  the  advent  of  the  Mallet,  Decapod  and  the  Electric 
Locomotive,  which  are  entirely  different  from  the  Consoli- 

dation Engine  used  in  the  Cooper  system. 

In  addition  to  the  foregoing  some  discussions  have 
been  sent  in  by  various  members  of  the  Committee  with 
respect  to  moveable  bridges,  which  have  been  considered 
and  are  held  for  later  action. 

Your  Committee  thinks,  therefore,  in  view  of  the 
still  unsettled  state  of  opinion  in  the  various  bodies 
studying  these  questions,  it  is  not  justified  in  making  a 
definite  report  involving  revisions  at  the  present  time 
in  connection  with  the  current  specifications. 

Respectfully  submitted, 
On  behalf  of  the  Committee, 

Report  of  the  Committee  on  Steel 
Railway  Bridges 

Your  Committee  desires  to  report  as  follows: — 
It  has  during  the  year  followed  developments  in 

the  art  of  bridge  design  and  construction,  especially 
wdth  regard  to  phvsical  and  chemical  properties  of  material, 

the  question  of  impact,  standard  engine  loadings,  stand- 
ard clearances,  column  formulae  etc.,  and  a  number 

of  written  communications  have  been  discussed  on  these 
and  other  details  of  the  subject. 

During  the  year  co-operation  has  been  effected 

with  Committee  XV  of  the  American  Railway  Engineer- 
ing Association,  which  is  doing  similar  work  as  this 

Committee,  by  submitting  copies  of  our  specification  to 

that  body  and  discussing  various  phases  of  our  work  with 
it.  Members  of  their  Committee  were  complimentary 

regarding  the  general  makeup  and  sequence  of  our 

specification,  and  it  is  understood  that  their  new  specifica- 
tion will  be  modelled  along  similar  lines.  As  a  matter 

of  information  may  be  mentioned  the  fact  that  they 
have  decided  to  recommend,  as  standard  practice,  a 

clearance  diagram  practically  the  same  as  ours,  viz. 

16  ft.  wide  x  22'6"  high  from  base  of  rail  with  small 
differences  in  the  lower  corners,  and  in  addition  they 

are  adopting  the  Specifications  on  Materials  put  forth 
by  the  American  Society  for  Testing  Materials. 

A  rather  full  discussion  has  also  been  going  on  regard- 
ing assumed  loadings  for  bridges.  The  concensus  of 

opinion  seems  to  be  that  Cooper's  system  of  loading should  be  maintained,  while  there  is  a  growing  feeling 

that  this  system  no  longer  gives  the  best  results  in  view 

Montreal,  Dec.  20,  1919. 

P.  B.  Motley, 
Chairman. 

Commiittee  on  International  Affiliation 

Your  Committee  on  International  Affiliation  report 
that,  while  nothing  of  an  official  nature  has  transpired 
during  the  past  year,  the  relations  of  our  Institute  with 
the  great  United  States  Engineering  Societies  have  been 
of  the  most  agreeable  nature. 

At  our  Annual  Meeting  in  Ottawa  last  year,  we  were 
honored  by  the  attendance  of  Dr.  Ira  C.  HoUis,  represent- 

ing the  American  Society  of  Mechanical  Ergineers,  Pro- 
fessor Comfort  A.  Adams,  representing  the  American 

Institute  of  Electrical  Engineers,  and  Mr.  Flynn,  repre- 
senting the  United  Engineering  Societies,  who  each  deli- 

vered an  address  conveying  the  friendly  and  co-operative 
feeling  of  these  Societies  to  our  own. 

Invitations  have  been  received  by  many  of  our 
members  to  attend  meetings  of  the  various  United  States 
Engineering  Societies  and  our  Secretary  was  cordially 
welcomed  by  the  American  Society  of  Mechanical  En- 

gineers at  their  recent  Annual  Meeting  in  New  York.  We 
have  enjoyed  the  friendly  co-operation  of  the  American 
Societies  throughout  the  year  and  they  have  frequently 
expressed  their  willingness  in  every  possible  way  to  assist 
us  in  our  Society  work  and  in  building  up  a  strong  engin- 

eering organization  in  Canada. 

A  concrete  example  of  the  splendid  assistance  rendered 
by  the  American  Society  of  Mechanical  Engineers^  is 
furnished  by  the  arrangement  they  have  made  permitting 
The  Engineering  Institute  of  Canada  to  publish  in  its 
Journal  the  Engineering  Index,  which  is  compiled 
by  that  Society  at  great  expense,  for  a  nominal  sum  per 
annum.  This  Index  is  of  great  value  to  our  membership, 
who  receive  it  every  month  in  our  Journal  and  thus  obtain 
a  survey  of  all  important  articles  relating  to  every  branch 
of  the  Engineering  profession. 

H.  H.  Vaughan, 

Chairman. 
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Report  of  tho  Knjîlnccrlnjî  Stundnrils 

C.onintlttiv 

Your  Commit te«*   c1«^irv«   to   f»rt*<«*nt    tht*   foJIowim; 

The    Caiudian    l!i>i;ineerinK    SlaiKlards   Conuiullee 

incorporatitl    uiuli-r    Federal   Charter   on   January 
191^.».    as    the    Canadian    Kntineerini:    Standards 

rct  of  I  ^        ida 
V  !:i'i   irw!  to 

•lis 

value. 

Th.  r.ridnnl  members  of  the  Canadian  Engineering 
^   i:  ..  :  ;      *. .    .inittee,    before    incroixjralion.    are    as 

<     ,.  "^ir    John    Kennedy.    CoiisulUng    Engineer, 
>.  !,     Harbor    Commissioners     &    Chairman. 
Aw..^  .>  Cons,  of  Council.  Institution  of  Civil  Eng. 

I  i<c-<Acnrm<m  -Capt.  R.  J.  Durley.   O.B.E..  Engineer, 
i  c  Div.  of  Gauges  &  Standards  I.M.M. 

H.  H.  \'aufihan.  General  Manager.  Dominion 
Bridge  Company,  Montreal. 

Hon.     S^f'y.— Professor    J.    B.    Porter.    D.Sc.    McGill 
I'niversitv. 

P.  L.  Millar    G.  M.  Canadian  Vickm  Co..  Montrral. 

I.t.-Col.  C.  N.  Monisarrat    Cons.  Eng.,  Dept    Rys    L 
Canalh,  Ottawa. 

K.    A.    Ko&b    Cons.    Eng.  &:    .McfuUt    lloo.    Advttufy 
Council,  Montreal. 

R.  F.  H     \!.I).     P'  '  '  '     »......-...,. &  ■  :  Hon.  ,\ 

.\.    Surveyer    Con»..    Eng.  &    Member    Hon.    Ad%. 
Council.  Montreal. 

.\.  Stanslield,  D.Sc.     Prof  .Metallurgy.  McGill  L'niveraty. Montreal. 

W.  F.  Tye  -Con.s  Engineer.  Montreal. 

E.  O.    Way— Chief    Inspector.    Weiirhts     &    Measures. 
Ottawa. 

Lt.-Col.  W.  P.  .\nderson,  C.M.G.    Chief  Engineer,  Dept. 
Manne,  Ottawa. 

M.  J.  Butler,  C.M.G.-  G.  M.  .\rmstrong-\\'hitworth  Co.. Montreal. 

K.   M.   Cameron— Supervisory   Engineer,    Dept.   Public 
Works.  Ottawa. 

K.  Deville,  L.L.D.- Surveyor  General.  Dept.  of  Interior. 
Ottawa. 

G.     H.     Duggan     President,     Dominion     Bridge     Co.. 
Montreal. 

J.  M.  R.  Fairbaim— Chief  Engineer,  Canadian  Pacific 
Railway  Co.,  Montreal. 

L.  A.  Herdt,  D.Sc.  -Chairman,  Can.  Electro  Technical 
Commission,  Montreal. 

R.  Hobson— President,  Steel  Co.  of  Canada,  Hamilton. 

Wm.  Inglis — President,  John  Inglis  Co.,  Toronto. 

.Major  W.  J.  Keighthly-Chief  Inspector,  Mihtary  Stores, 
Ottawa. 

A.  B.  Macallum.  D.Sc.  F.R.S. — Chairman,  Hon.  .\dvisor> 
Council.  Ottawa. 

D.   H.   McDougall — President,   Nova  Scotia  Steel  Co., 
New   Glasgow. 

J.    C.    McLennan,    D.Sc.    FRS. — Professor  of  Ph>'sics-, 

I'niversiiy  of  Toronto,  Toronto. 

O fleers  of  the  C 

a»  of  i'"-  ■■.-• 

inç  Siandarét  Auoc 
,19. 

Cl 

!V 

:ucn 

Hon.  Secretar> 

Secretary   

n.i. 
T.  A.  Kus^il 
J.  B.  Porter,  D.Sc. 

R.  J.  Durlev,  O.B.E.,  Room 
112,      V  Block, 

Otta»      .      -ida. 

The  \ominated   Members  of  the   Main   Committee  of  tfu 
Association  as  of  yoitmbcr  1st,  1919.  Are: 

Robert    Hobson.    Steel    Co.    of; 
Canada  Hamilton   

R.  E.  Jamieson,  President,  Dom-1 
inion  Rubber  Co.,  Montreal. 

A.  R.  Goldie,  Goldie  &  McCullochj 
Co..  Gait,  Ont.  I 

Sominated  by 

Canadian 
Manufacturers  .\ss  n. 

D.  H.  Ml!  '    Nova  ̂ coua 
Steel  &  c        ,       New  Glasgow.  [^     Canadian  Mining 

.\    -  J.  D.^c.,  Prof.  Metal- 1  Institute 
!  IcGill  I'niv.,  Montreal. 

W.    J.    Francis.   Cons.  Engiiicer,] 

Montreal   
' W.     F.     Tye,     Cons.    Engineer,  Enjjmeenng    In&tuute 

Montreal    i>f  Canada 
H.  H.  \aughan,  Dom.  Bridge  Co.. 

Montreal  . 

A.  B.  Macallum.  F.R.S..  Chair- 
man. Rest-arch Cou!;ii!.  ( * 

J.   C.    .\KLcnnun.    I  .1^  - 
Physics,    Toronto    I 

R.    .\.    Ross.    Consul'..   -     .  ..^.. Montreal.  J 

,dvisor\-   CouiKil    for 
.:ic  and 

Kc-search. 
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G.  H.  Duggan,  Dominion  Bridge' Co.,  Montreal   
Sir  John  Kennedy,  Consulting 

Engineer,  Montreal. 
J.  B.  Porter,  D.Sc,  Prof.  Mining 

Engineering,  McGill  University,  | 
Montreal.  J 

P.  Gillespie,  Prof.,  Applied  Me- 
chanics, University  of  Toronto. 

T.  A.  Russell,  Willys-Overland  of 
of  Canada,  Toronto. 

J.  Watson  Bain,  Chemical  En- 
gineer, University  of  Toronto. 

A.  S.  Eve,  F.R.S.,  Prof.  Physics, 
McGill  University,  Montreal. 

L.  A.  Herdt,  D.Sc,  Prof.  Elec- 
trical Engineering,  McGill  Uni- 

versity, Montreal. 
H.  M.  Mackay,  Prof.  Civil 

Engineering,  McGill  University, 
Montreal. 

Institution  of  Civil 
Engineers 

University  of  Toronto 

McGill  University 

Aurelien  Boyer,  Ecole  Polytech-] 
nique,  Montreal.  | 

Sir  J.  Geo.  Gameau,  Nat.  Battle- It  „„^i  ttv,;,,^,.^^,, 

fields  Commission,  Quebec.         f  ^^^^^  University 
A.  Surveyer,  Consulting  Engineer,  1 
Montreal.  J 

Ex-Officio  Members  Are: 

Lt.-Col.  W.  P.  Anderson,  C.M.C., 
Ottawa   

K.  M.  Cameron,  Assistant  Chief 
Engineer   

E.  Deville,  LLD.  Surveyer  General 

A.  D.  Dion,  Ottawa  Electric  Co. 

J.  M.  R.  Fairbairn,  Chief  En- 
gineer, C.  P.  R.,  Montreal   

F.  A.  Gaby,  Chief  Eng.,  Hydro- 
Electric  Commission  of  Ontario, 
Toronto   

Dept.  of  Marine. 

Dept.  Public  Wks. 

Dept.  Interior. 

Canadian  Electrical 

Ass'n. 
Canadian  Pacific  Ry. 

Hydro-Electric  Comm. 
of  Ontario 

J.  H.  Grisdale,  Deputy  Minister .  .  Dept.  Agriculture 

H.  G.  Kelley,  Près.  G.T.R., 
Montreal   

Mjr.  W.  J.  Keighthley,  Chief 
Inspector  of  Artillery  Stores, 
Ottawa   

W.  S.  Locjky,  Acting-Sec'y->  War Purchasing  Commission, 
Ottawa   

Grand  Trunk  Ry. 

Department  of  Militia 
and  Defence 

War  purchasing' Commission 

Lt.-Col.  C.  N.  Monsarrat,  Con-  Dept,    Railways    and 
suiting  Eng         Canals 

Lt.-Col.  G.  Ogilvie,  C.M.G.  Chief 
Inspector  of  Explosives    Dept.  of  Mines 

Eng-Commander  T.  C.  Phillips, 
Consulting  Naval  Engineer    Dept.  of  Naval  Service 

J.  Stadler,  President,  Belgo-Can- 
adian    Pulp     &    Paper    Co.,  Canadian  Pulp  & 
Shawinigan  Falls         Paper  Association 

A.  F.  Stewart,   Chief  Engineer,  Canadian  National 
Canadian  National  Railways . .       Railways 

Co-Opted  Members  Are: — 

Prof.  L.  W.  Gill    Queen's  University 

J.     G.     Morrow  —  Inspecting  Engineer,  Steel  Co.  of 
Canada         Hamilton 

Sectional  and  Sub-Committees 

Eight  sectional  committees,  four  sub-committees  and 
one  special  committee  have  now  been  formed,  as  per 
following  list,  but  none  of  these  committees  has  yet  had 
time  to  complete  its  report. 

Name  Authorized  Chairman 

Sectional  In  1918  by  the    Prof.  P.  Gillespie, 
Committee  then     existing        University      of 
on  Aircraft  Engineering        Toronto. 
Parts  Committee. 

Confirmed    by 

Main  Commit- 
tee,   Jime    4, 

1919. 
Sectional  June  4,  1919  G.  H.  Duggan, 
Committee  Dominion 
on  Steel  Bridges  Bridge  Co. 
and  Construction 

Sub-Committee        June  4,  1919  R.   B.   Motley, 
on  Steel  Railway  Engineer  of 
Bridges  Bridges  C.P.R. 

Electrical  June  4,  1919  Dr.  L.  A.  Herdt, 
Sectional  McGill 
Committee  University. 

Sub-Committee        June  4,  1919  John  Murphy 
on  Incandescent  Dept.  of 
Lamps  .  Railways  & 

Canals. 

Sub-Committee  June  4,  1919  W.  J.  Duckworth, 
on  Telegraph  G.  N.  W.  Tel. 
&  Telephone  Co. 
Wire 

I 
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06 
ul>-Conuiiillee 

on  'rransfomirt-> 
June  4.  1919 A.  A.  Dion. 

Ottawa 
Electric  C.O. 

>*ctK)nal 
Ccaln\itt^e  on 
WireKopc 

June  4.  1919 IV^f  H  M 
M             Mci;il! 
I:       ,    :y 

June  4.  1919 J.  M.  K.  Fair- 
bairn,  Chief 
Engineer. 
C.P.R. 

Sectional 
Committee  on 
Screw  Tlireads 

Sept.  8.  1919 H.  H,  X'liiiKlian. 

1' 

b:.-„.  L.J. 

Sept.  8.  1919 J.  G.  Morrow. 
Steel  Co.  of 
Canada, 
Hamilton 

Sectional 
C.                           V 

Parts 

Sept.  6.  1919 A.  R.  Goldie. 
Goldie  & 
McCuUoch 
Gait.  Ont. 

iiecial  C<Mn- 
inittee  to  confer 
with  British 
Delegates 
regarding 
Electrical  Fittings 

Sept.  8,  1919 

Work  in  Pro&rcM 

Aircraft  Parts 

E.  G.  Burr. 
Consulting 
Engineer, 
Montreal 

Co! 

aiunik  have  btttx  a< to  the  Au 

The  Sectional  Committee  on  Aircraft  Parts,  which 
was  the  first  to  be  formed  at  the  request  of  the  British 
Kr!'iM..nnR  Standards  Association,  has  acted  as  the 
C  Committee  of  the  International  Aircraft  Stand- 
ui  .  .  ■', mission  and  has  sent  delegates  to  England  to 
take  part  in  the  work  of  that  body.  Its  adx-isory  sub- 

committees act  as  the  Canadian  members  of  the  Advisory 
Committee^  of  the  I.A.S.C.  and  liave  furnished  reports 
on  the  I  subjects  for  submission  at   the  next 
plenary'  n.  .>f  the  I.A.S.C.  which  is  expected  to  be 
held  in  Paris  in  the  early  part  of  1920. 

Reporii»  by  Canadian  Members  of   Advisor)'  Coniniittei»)   of  the 
Intemationul  Aircraft  Standard  Cx>mmis&ion 

(1)  '   'S 
(2)  V  IS  of  Steel, 
(3)  .  drawn  bars, 

(4)  '  ::d  Spjarking  Plugs,  Electrical  Work, 
(5)  Propeller   Hubs,    Ball   Bearings,  Wheel  Axles. 

Hubs.  Rims  and  Tires, 
(,6)  Steel  Tubes, 
(7)  Tests  on  Wood, 
<8)  Fabric. 

to    the 
^   «  '1 1 11 1 1 1  I  I  t  I      <  '1      t  I  i«       I  J 

Incandttcent  Lamp» 

In    .'uTr»rdance    with    a    «*jpgf«ti'»n    forward*^    by 

bjx  i    Jor    lu 
will    Lptal»!'    ' 

country.    Tlu- memlxrs  ari    '  i;i  >si; 
mitted  as  a  m  at  tJ. 
is  shortly  to  U:  iicia. 

Trantformrr» 

.\l  the  supee*tion  of  «some  of  tl«-  encnnew^  of  the 

Ontario    H- has  Ix-en  U-. specification  lor  the  external  cl. 
service  type  transformers.    As 
possible    has    been    collected    i 
British  practice  and  is  being  fot«;iru«.-t;  u.  mc  mL-iwo-i- for  consideration. 

(laliamztd  Tdcgraph  and  ItUphune  H'ir- 

At  the  request  <»f  ■ 
a  sub-committee  has  lx-< 
imifomi  specifications  fur  iwu  ur 
telegraph  and  telephone  wire  whic 
to  all  telegraph  and  telephone  au 

The  idea  has  the  ip--   '    ■• ''     ■■>• and    information    i 
collected  and  placed  ixiuri  uii.  r.AinLxr;  :<-<:  cn^Kxrain-':.. 

British  Electrical  Fittings 

.\t  the  request  of  the  B.E.S.A.,  a  Committee  ha- 
been  appointed  to  receive  the  vicws  ni  the  Ir 
of  Electrical  Engineers  of  Great  Bntain  -mI  t! 

Electrical  and  Allied  Manufacturers'  A 
ing    the    diihculties    experienced    by    i.m  ..^^. 
manufacturers    in    obtaimng    the    same    rt-  i    in 

Caiiada  for  their  fi!'  >    >  .  .     . 
American  or  Cana'i 

the  above-; the  near  fui 
the  committee   in   que>iK>n.      i 
ference    will    afTurc!    nvun.    -, 
another  special 
tion  with  the  puij.^-.».  wi  ni.i..i..;,,..^  ..iv  (..>.<.  Uivoi  («-iii.-.. 
of  a  Canadian  Tnderwriters  Code. 
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Rails  and  Track 

A  sectional  committee  has  been  appointed  to  endeavour 
to  obtain  uniform  practice  in  regard  to  the  requirements 
for  rails  and  track  fastenings  on  behalf  of  the  various 
railroad  administrations  in  Canada.  The  necessary 
preliminary  information  is  being  collected,  the  views  of 
the  engineering  departments  of  the  railroads  are  being 
obtained.  The  committee  will  consult  with  the  manu- 

facturers regarding  any  commercial  difficulties  that  may 
occur  in  furnishing  the  desired  material  and  will  then 
formulate  their  specifications. 

Wire  Rope 

In  response  to  a  desire  expressed  in  several  quarters 
for  authoritative  Canadian  specifications  for  wire  rope 
in  accordance  with  which  tenders  could  be  asked  for, 
a  sectional  committee  has  been  appointed  to  investigate 
the  question  and  report  whether  it  is  possible  to  draw 
up  such  specifications  for  wire  rope  for  mining,  dredging 
and  similar  purposes  as  will  obtain  general  acceptance 
in  Canada.  The  opinions  so  far  expressed  indicate  the 
desirability  of  preparing  such  specifications,  and  this 
Committee  will  shortly  be  in  a  position  to  report. 

Steel  Railway  Bridges 

-A  committee  of  The  Engiiieeriiig  Institute  of  Canada 
has  for  the  past  two  years  been  engaged  in  the  preparation 
of  a  Canadian  specification  for  steel  railway  bridges, 
which  is  now  in  draft  form.  It  has  been  handed  over 

by  the  E.I.C.  to  the  C.E.S.A.  in  order  that  the  specifica- 
tion as  finally  issued  may  have  the  widest  possible 

acceptance  and  may  agree  in  all  essential  points  with 
the  corresponding  specifications  of  authoritative  bodies 
in  the  United  States.  Co-operation  with  the  correspond- 

ing committee  of  the  American  Railway  Engineering 
Association  is  being  arranged  for,  and  it  is  hoped  will 
result  in  substantial  agreement  and  an  early  issue  of  the 
specification. 

Work  About  to  Commerce 

Committees  on  the  following  are  being  formed  but 
have  not  yet  commenced  work: — 

Screw  Threads 

A  Sectional  Committee  on  Screw  Threads  is  being 
formed  for  the  purpose  of  co-ordinating  any  work  in 
connection  with  screw  threads  which  may  be  carried  out 
by  any  of  the  other  committees.  It  will  also  report  to 
the  main  committee  regarding  certain  measures  looking 
to  the  International  standardization  of  screw  threads  and 
will  co-operate  with  similar  committees  in  Great  Britain 
and  the  United  States. 

Steel 

A  sectional  committee  on  steel  is  in  process  of  forma- 
tion, its  duty  being  to  co-ordinate  the  work  in  connection 

with  the  quality  of  steel  carried  out  by  any  other  com- 
mittees of  the  Association  and  also  to  consider  such 

questions  regarding  steel  specifications  as  may  be  sub- 
mitted to  it.  One  of  its  first  tasks  will  be  the  drafting 

of  a  Canadian  specification  for  steel  billets  for  forging 

purposes. 

Machine  Parts 

A  sectional  committee  on  Machine  Parts  has  been 
authorized  for  the  purpose  of  dealing  with  a  number 
of  questions  which  have  been  raised,  such  as  standard 
forms  for  rivet  heads,  standard  proportions  for  bolt 
heads  and  nuts,  etc.,  on  which  agreement  between 
various  Canadian  manufacturers  seems  very  desirable. 

Work  Under  Consideration 

The  following  subjects  are  being  considered  by  the 
Main  Committee  with  a  view  to  further  action.  Enquiries 
are  being  made  in  each  case  as  to  the  possibility  and 
desirability  of  successful  work: — 

Canadian  Electrical  Code, 
Standard  sizes  for  mining  drill  steel  &  drill  chucks. 
Railroad  frogs  and  switches. 
Uniform  grading  rules  for  lumber. 
Tooth,  sprocket  and  bevel  gearing. 
Automobile  details  &  components,  and  Coil  Chains. 

Respectfully  submitted, 
L.  A. 

Engineering  Standards  Committee. 

L.  A.  Herdt, 

Chairman. 

Report  of  the  Committee  on  Uniform  Boiler 

Specifications  for  the  Dominion  of  Canada 

Members  of  Committee 

R.  J.  Durley,  W.  G.  Chace,  F.  G.  Clark,  D.  M. 
Robb,  Logan  Waterous,  H.  H.  Vaughan;  L.  M.  Arkley, 
Chairman. 

In  our  report  of  last  year  it  was  intimated  that  the 
Chief  Boiler  Inspectors  of  Ontario  and  the  Western 
Provences  were  working  along  the  same  lines  as  your 
Committee  and  that  they  had  agreed  to  submit  their 
proposed  Uniform  Boiler  Rules  to  us  for  constructive 
criticism  before  sending  them  to  the  respective  Provincial 
Legislatures  for  adoption. 

In  accordance  with  the  above  agreement  R.  N. 
Blackburn,  Secretary,  Chief  Inspector  of  Boilers  for 
Sask.  forwarded  a  copy  of  the  proposed  rules  to  your 
Committee  for  consideration.  The  rules  are  divided 
into  three  sections. 
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57 
FJr>t   tho*- vovrriiij!  h!«h  i>rr>«surc  »lram  b<Hlrr  in-t«l- 

laUi>;  w   prr&surt- 
m»t.i:..  :><■   the  con^l: 
Uiiks  and    réceptacle»   lor  omiiwrssed   air   aini   other 

The  ml.     *  "         '      '■ 
t)ie  li..ilii   C 

atllurtl  a  ̂ tratcr  ck-inctil  ui  ̂ atcl) . 

    '     •      ■     •'    of 

or 

iiuiii  in 
.I's    Win  :  to 

the  ̂ mxi  features  of  the  liuard  of  Tradr 

Kult.^  ...  ■'  i>>- i>!'i-^i  The  Toronto  <ni.  (~<.iMii,;ttec 
of  >'our  *.  ilered  tlu*M'  vii  .nd 
drew  up  .1  I  .  ̂nu»!>tly  of  miimi  iiiij>"iui:n.e), 
which  won-  •  Mr.  Blackburn,  and  nv^l  of 
iheni  wtTi-  accepted  b>  lam  as  improvements. 

Your  C>  is  of  the  opinion  tJiat  the  adoption 
of  thes*»  ruli  ^  lYovinces  of  the  IXmiinion  would 
tx-  :m  r\i.ill(!U   ;l.;ii>;  for  Canada,  and  that  the  E.I.C. 
-hoiild  lend  u>  iiiiliunce  to  this  end. 

L.  M.  Arkley, 

Chairman. 

Nlct^lini^h 

l*r>'ft-s>»oiuil  ntctrtin^  were  l>eJd  at  Ioll«>w 

Ottawa  IVofebhiunal  Merling.  ticld  at  Olta»a.  1 
ruary  lllh.  ILIh  and  13ih.  at  which  the  folUnwuj  pajjcts 
wfre  read: 

Standard»  in  KnKiiverring.  by  Capt.  K.  J.  I>- M.E.I.C. 

The  LKveloni: —  •  d  Future  o(  AviatK»  in 
Canada,  by  M.  1< 

Soldiers*  Civil  Kt-1-stablishment,  by  Ma)or 

L.  .\nthi-s. 

National  Highways  and  C^ood  Kuad»,  by  Capt. 
J.  Duchastel.  M.E.I.C. 

»ii...  . 

T  CombatUnc 

Design  of  llvdro-K' Ice  Troubles,  by  K.  M 

Ilailwav     Electrification,     by    John     Murphy, 
M.E.I.C. 

Montreal  Tunnel,  by  J.  L.  Busfidd.  A.M.E.I.C. 

Mean  Seal  Level  Datum  for  Canada,  bv  Dr.  W. 
liell  Dawson.  M.E.I.C 

Mining  and  Metaliur^y  of  Cobalt  S*lver-Ores. 
bv  It  -O.l.  H    W.  Leonard.  M.E.I.C. 

Report  of  Electro- Technical  C^omniittee 

This  Conimiitee  tako  pleasure  in  being  able  to 
report  that  durinij  the  year  1919  the  activities  of  the 
c  liave  considerably  increased,  this  condition 
I  ;ed  possible  by  the  cessation  of  hostilities. 

Meetings  of  the  Special  Committee  on  Rating  were 
held  in  Paris,  France,  during  the  month  of  May,  Canada 
being  represented  by  Col.  L.  \V.  Gill,  a  member  of  the 
Canadian  Committee. 

The  Canadian  Committee  met  in  Ottawa  in  Septem- 
'-r,  C.  Le  Maistre.  the  General  Secretary  of  London. 
1:  ̂ :..  being  present. 

A  plenar>'  Commission  Congress  was  held  in  London 
in  October.  Canada  being  represented  by  A.  P. 
Trotter,  of  London,  Eng.  At  that  me»'i""  decisions 
A 1  :  c  reached  on  a  number  of  important  (  ,  pani- 
lul.irly  on  the  rating  of  electrical  macmacry,  a  full 
rejxrt  thereon  being  now  on  the  press.  It  was  arranged 
to  hold  the  next  congress  on  this  side  of  the  Atlantic. 

Respect  fully  submitted  on  bel\alf  of  the  Cariadian 
Committee. 

'   Id  at 

:i  the 

A.  B.  Lambe, 
Sttretary. 

L.  .A.  Herdt, 
Chairman. 

Mam  mces  Professional  *-'     •  ■ 
St.  John.  -  cr  10th,  11th  and  1. 
following  paper»  were  read: — 

The  Usefulness  of  '.  *  -  .n  in  .Maritime 
Engineering,  by  E.  T.  P.  ̂   M.E.I.C. 

F"orestry  in  New  Brunswick,  by  G.  H.  Prince. Water  Powers  of  New  Brunswick,  bv  C.  O.  Fo^, 
M.E.I.C. 

Proposed  Tidal  H >dro- Electric  Power  Develop- 
ment of  the  Peiitcodiac  and  Memramcook  Rivers, 

by  \V.  Rupert  Turnbull.  K.R.Ae.S. 

The  Construction  of  the  Bear  River  Bndge.  by 
A.  T.  Macdonald,  A.M.E.I.C. 

High  Potential,  High  !  ratus  and 
Experiments,  by  F.  P.  Va...  C 

Engineering  Problems  Involved  in  the  Use  of 
Telephone  Cables,  by  F.  A.  Bowman,  M.E.I.C. 

Heating   Problems  P: 

Modern  Methods  of  BuildiUfc  ̂ .  >M-,iui  I ;<>!!.     ̂    «'»    li. 
.MacKay.  A.M. E.I.C. 

Problems  of  the  Canadian  Engineers  in  France, 
1918,  by  R.  F.  Armstrong.  A.M.E.I.C. 

Western  I 
ton.  .\lia.,  Jul;.   ......  .-    ....,,..,■.... ^  „..•.;! 
next  year. 
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ANNUAL  REPORT  OF  BRANCHES 

Victoria  Branch 

The  list  of  Branch  Members  contains  81  names,  27 
Members,  47  Associate  Members,  4  Juniors  and  3  Students. 
There  are  59  Instilutc  members  of  all  grades  still  resident 
in  Victoria,  10  have  left  or  retired  and  12  are  still  not  back 
from  war  service.  Of  the  59  resident  in  the  city  only 
about  28  are  active,  and  one  has  to  give  the  word  all  the 
latitude  possible  to  include  so  many.  6  of  these  59  have 
either  been  elected  or  transferred  this  year. 

It  appears  that  59  is  not  a  large  percentage  of  the 
total  number  of  Engineers  who  are  eligible  to  be  elected 
as  members  of  The  Institute  in  one  or  other  of  the  grades, 
and  1 1  seems  a  small  number  to  show  as  members  on  the 
Island  outside  the  radius  of  the  jurisdiction  of  the  branch. 

Officers  for  1920 
Chairman   A.  E.  Foreman. 
Vice-chairman   A.  W.  R.  Wilby. 
Treasurer   E.  Davis. 
Secretary   H.  M.  Bigwood. 
Executive   R.  A.  Bainbridge, 

W.  M.  Stokes. 

Report  of  Legislation  Committee 

In  accordance  with  instructions,  the  Legislation 
Committee  forwarded  a  letter  on  June  5th  to  members  of 
each  of  the  following  bodies: — 

B.C.  Technical  Association. 
British  Institute  of  Civil  Engineers. 
Electrical  Engineers. 
Engineering  Institute  of  Canada. 
Engineering  and  Technical  Institute  of  B.C. 
Mechanical  Engineers. 
Mining  Institute  of  Canada.  ■ 

After  the  different  Associations  had  met  and  ap- 
pointed their  representatives,  the  Joint  Committee  was 

called  together  on  August  14th — the  following  officers 
were    elected  : 

A.  E.  Foreman   Chairman. 
G.  P.  Napier   Secretary. 

A  meeting  was  again  called  on  Oct.  6th,  and  business 
arising  out  of  resolutions  passed  at  previous  meetings 
discussed,  and  the  draft  bill  was  considered  clause  by 
clause. 

A  ■  Sub-committee,  consisting  of  A.  E.  Foreman, 
D.  O.  Lewis,  E.  N.  Horsey  was  appointed  to  submit  a 
revised  draft  of  the  proposed  bill.  This  Sub-committee 
reported  to  the  Joint  Committee  on  Nov.  17th,  and  the 

suggested  changes  were  approved.  A.  E.  Foreman  and 
D.  O.  Lewis  were  appointed  a  Sub-committee  to  meet  the 
representatives  from  the  Vancouver  Sub-committee. 

The  Chairman  met  the  members  of  the  Vancouver 
Branch  of  The  Engineering  Institute  and  placed  before 
them  the  amendments  suggested  by  the  Victoria  com- 
mittee. 

The  Joint  committee  met  on  Tuesday,  Dec.  16th,  and 
considered  a  draft  Bill  as  prepared  by  the  Vancouver 
conmiittee,  and  this  bill,  as  amended,  is  being  mailed  to 
engineers  throughout  the  Province,  with  a  questionaire 
requesting  their  opinion  upon  the  principle  of  asking  for 
legislation  restricting  the  practice  of  engineering,  or 

legislation  restricting  the  use  of  the  term  "Professional 

Engineer." 

Respectfully  submitted, 
A.  E.  Foreman, 
E.  N.  Horsey. 

Papers  Committee 

The  Papers  Committee  submitted  the  following  pro- 

gramme:— Dec.  17th. — ^Address  by  A.  E.  Foreman: 
"Organization  and  Work  of  the  Provincial  Public 

Works  Department." 
Jan.  21st.— Paper  by  D.  O.  Lewis: 

"Development  of  Railways." 
Feb.  18th.— Paper  by  W.  F.  Best: 

"Geology  of  Coal  Mines." 
Mar.    18th.— Illustrated   address   by   Prof.    E.    G. 

Matheson: 

"Sub-aqueous  Foundations." 
Apr.  15th.— Illustrated  Paper  by  E.  P.  Girdwood: 

"River  Protection,  Roads  and  Bridges." 

Balance  Sheet  1st  December,  1918,  to  1st  December,  1919 

Balance  in  Bank,  1st  Decem- 
ber, 1918    $181.61 

Cash  in  hand          8 .  98    $190.59 

Receipts: 

Fees  due  prior  to  31st  De- 
cember, 1918    66.50 

Fees  due  for  1919    119.02 
Rebates   from   Engineering 

Inst.,  Montreal    102 .  12 
Interest  on  War  Bond    5 .  50   $293.14 
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Rent  of  Club  Room,  Ist  De- 
cember.    I'.il8.    to    30th 

NovemU>r.  1919               .  $180  00 
TelephoiK-  i  m' 

Tdegrarns    >    '  I 
PoslURc  Scinips.  eti  i;   .4 

'  s . 

-.  Wheeler.. 
itii  (orSddiers. 

Frame  lur  Roll  of  Honour. 

.,  (Ml 

25  15 
60  00 
7  00 

$331.17 
Kxcess  of  Disbursements  over  Receipts    $38.03 

$152  56 

iquid  Attttt: 

Victor\' liond .                  ...  $  99.11 
Bank  Balance    139  10 
Cash    13  46 

A^  v<ewf<i  by  the  speaker  from  hi»  v  •  of 
who  was  himM^f  an  Enginert  U;  iiauiing 

Thr  m«^tirH'  ̂ -n*^  in  tfie  nature  «if  a  i»*-lcame  to  the 

May  Ist.  C..  W.  Craig.  M.IC.I.C,  Cliairman.  Mr.  A  S. 

Chapnoan.  A.M.E.I.C.  "Sewage  Treatment 

It 

sion.*!!  ''. 

in  1  .  July  but  hrastr  >. 
in  Jw,i>  .,  ,-.>id  ilial  prospects  for  _...   _ 

Manilolxi  and  Saskatchewan  were  not  good  on  accou:  • 
of  strike  conditions. 

$251.67 
HOR.\CE   H.  BiGWOOD. 

Secretary. 

Calgary  Branch 

During  the  year  1919  there  liave  been  held  four 
-  cneral  meetings  and  two  special  meetings  with  addresses 
nd  ten  Executive  Committee  meetings. 

The  4  were  the  speakers  at  the  general  and 
pecial  11  ' 

lanuarv  15th.  Eugene  Coste.  Member  British  Institute 

of    ■  and    Meiailurpy.    Member  Canadian 
Mil  litute,  ■' Petroleums  and  Coals." 

;anuar>'  29th.  Dr.  T.  H.  Blow.  M.L.A..  "  Technical  and 
Saentific  Education." 

February- 18th.  Arthur  O.  ̂ \'heeler,  D.T.S.,  "surveying 
the  Great  Divide  of  the  Rocky  Mountains." 
This  lecture,  to  which  the  public  was  invited,  was 

given  in  the  auditorium  of  the  Public  Library  and  was 
well  illustrated  by  lantern  slides  of  the  Mountains. 

February  24th.  Mr.  Dalzell.  Secretary  of  the  Vancou- 
ver Branch  ;  '  "  itative  of  the  Cement  Gun 

Company  b«  meeting. 

Mr.  Dalzell  spoke  on  the  "  Protective  League  for 
•I  Men"  just    nrcanized   in  Vancouver  and  the 

<.  Ciun  Comi)a!iv'^  n-presentative  gave  an  informal urv  w:  if  the  Cement  Gun, 

H.llh    ïUi   /  _  -     ,.  .  -•'si' 

March  21st,  Brig.-Gen.  Harold  F.  McDonald,  Junior 

Member  E.I.C..  "  The  Work  of  Engineers  in  the 

War." 

,1...  ;■?..,!  t, ;'.-sf  u,  t}i«-  F-dmonton 
It  was  therefor» 

Branch  tlial  it  be  p 
this  meeting  was  iku:iu(.i>    i.i 
account  of  lack  of  hupix>rl  win 
ad\isable. 

During  the  vear  thirteen  have  joined  The  IntiiiuU 
and  Branch  or  obtained  transfer  to  higher  grade  as 

follows: 
1  Member 
6  Associate  Members 

2  Junior  Memlxrrs 
1  Student  Member 
2  Affiliates  of  the  Branch 

and  in  addition  one  Transfer  from  Junior  to  AsBOoate 
Member. 

The  following  applications  have  been  received  and 

are  being  dealt  with:-- 

1  \'  :■ 
5  c  Members 

1  1  ransler  Associate  Member  to  Member 

1  Transfer  Student  to  Associate  Member. 

^Vhile  the  Branch  has  lost  some  of  its  members  quite 

a  few  of  our  former  active  and  ■  rned 
from  overseas  notably.     Me-M  ings. 
Duke.  Meek.  Montague.  Beach  and  Hanna. 

The  present  Membership  of  the  Branch  totalling 
87  is  di\nded  as  lullows: — 

Members   
Associate  Members. . . 

Junior  Mi-mlxrs   Student  M 

Associate  .. 
Affiliates  of  the  Branch 

40 

M 

•> 

Ï 

i:^ 

Total   87 
With  8  applications  pending  8 

Makes  a  Toul  95 

against  76  a  year  ago. 

This  includes  but  four  men  who  as  far  as  our  present 

information  goes  are  still  considered  as  with  the  Allied 
Armies. 
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Legislation 

During  the  year  good  progress  has  been  made  on 
the  subject  of  Legislation. 

The  Membership  of  the  Alberta  Branches  prepared 
a  draft  Act  which  met  with  the  approval  of  the  Alberta 
membership,  and  it  was  decided  to  introduce  it  at  the 
1919  session  of  the  Provincial  Legislature. 

Late  in  December  1918  opposition  to  the  proposed 
effort  to  secure  the  passage  of  this  act  was  encountered 
from  the  Northern  Alberta  Branch  of  the  Candian  Mining 
Institute  and  a  Committee  headed  by  Mr.  Peters  was  sent 
to  Edmonton  to  meet  them. 

This  Committee  with  several  members  of  the 
Edmonton  Branch  were  successful  in  securing  at  that  time 
an  interview  with  the  Premier. 

The  joint  Rocky  Mountain  and  Northern  Alberta 
Branches  of  the  Mining  Institute  were  again  addressed 
on  the  subject  at  their  meetng  in  Calgary  in  January. 

As  they  were  still  opposed  to  any  effort  we  might 
make  toward  the  passage  of  the  bill  until  they  had  more 
time  to  consider  the  matter,  it  was  decided  to  drop  it 
for  the  time  being. 

Later  on,  the  subject  was  discussed  at  the  annual 
meeting  at  Ottawa  and  as  a  result  a  Committee  of  delegates 
from  the  Branches  met  at  Montreal  in  April  and  framed 
a  Model  Act  which  was  submitted  to  the  whole  member- 

ship of  The  Institute,  the  plebiscite  showing  a  strong 
sentiment  in  favor  of  legislation  along  the  lines  of  the 
Model  Act. 

It  is  expected  that  an  effort  will  be  made  this  coming 
winter  to  get  an  Act  passed  in  this  Province. 

A  financial  statement  for  the  year  is  attached  hereto. 

Calgary,  Alberta, 
November  26fh,  1919. 

Dec.  2nd,  1919. 

Financial  Statement  for  the  Year  ending  Nov.  30tli,  1919 

Receipts 

Balance  in  Bank,  Dec.  1st,  1918. .-    $200.63 
Fees  from  Members    19 .  35 
Rebates  from  Parent  Institute    119.95 
Interest  on  Bank  Account    2.38 
Interest  on  Victory  Bond    16 .  50 

$358.81 

Expenditures 

Stationery,     Printing     and     General 
Expense    $  91.00 
Books  and  Magazines         25 .  30 
Miscellaneous       101 .80 
Balance  in  Bank  Nov.  30th,  1919       140 .  71 

$358.81 

Assets  of  Branch 

Bank  Balance    $140.71 
3— $100.00  Victory  Bonds       300.00 

$440.71 
Respectfully,  submitted, 

C.  M.  Arnold, 
Sec.-Treas. 

Saskatchewan  Branch 

The  third  annual  report  of  the  Saskatchewan  Branch, 
Engineering  Institute  of  Canada,  is  herewith  respectfully 

submitted: — 
The  outstanding  feature  of  the  past  season  was  the 

fact  that  our  Branch  was  able  to  extend  a  hearty  welcome 
to  all  of  its  members,  except  two,  who  had  been  overseas. 
One  of  our  members.  Major  A.  de  C.  Meade,  A.M.E.I.C, 
met  an  accidental  death  in  Ireland,  while  another  member, 
Lt.-Colonel  K.  M.  Perry,  A.M.E.I.C,  has  been  detained  in 
England  in  connection  with  special  duties.  The  Branch 
is  very  thankful  for  the  fact  that  it  has  not  lost  a  single 
member  in  action,  while  nearly  all  of  them  were  decorated  ; 
the  last  one  being  Lt.  W.  E.  Longworthy,  who  received 
the  Military  Medal  from  the  hands  of  the  Prince  of  Wales 
during  his  recent  visit  here. 

A  gratifying  sign  of  the  interest  which  engineers 
throughout  the  Province  are  taking  in  The  Institute 
is  the  fact,  that  the  membership  of  our  Branch  has  in- 

creased during  the  past  year  by  21  members,  while  there 
are  still  about  12  applications  from  engineers  in  this 
Province  in  the  hands  of  Council.  We  lost  one  Afifiliate 
through  resignation,  on  account  of  his  transfer  to  the  United 
States  and  five  Members,  through  their  having  moved  to 
another  Province.  Though  the  membership  in  the 
Branch  is  voluntary  for  any  member  of  The  Institute 
living  more  than  twenty-five  miles  from  Regina,  yet  there 
is  not  a  single  member  who  does  not  belong  to  the  Branch. 
We  have  at  present  a  membership  of  108,  including 
Affiliates. 

The  Branch  can  look  back  upon  a  very  active  year, 
as  far  as  the  participation  of  the  membership  at  large  and 
the  Committee  work  is  concerned.  Special  mention  has  to 
be  made  of  the  work  of  our  Concrete  Committee  (Chair- 

man, H.  Mclvor  Weir,  M.E.I.C),  with  headquarters  at 
Saskatoon,  and  of  our  Legislation  Committee  (Chairman, 
C.  P.  Richards,  A.M.E.I.C).  The  former  is  conducting  a 
series  of  experiments  as  to  the  influence  of  Alkali  Soils  on 
Concrete.  The  University  of  Saskatchewan  very  gen- 

erously put  their  laboratories  and  a  special  assistant  at  the 
disposition  of  this  research  work  and  Prof.  C  J.  Mackenzie, 
A.M.E.I.C,  is  in  charge  of  all  work  in  this  connection. 

Our  Legislation  Committee  had  a  very  busy  yeai-, 
considering  the  proposed  Legislation  and  the  new  Branch 
By-Laws.  The  bill  as  proposed  by  the  Montreal  Com- 

mittee of  The  Engineering  Institute  of  Canada  was  sub- 
mitted to  the  Government  of  the  Province  for  enactment 

at  the  present  session.    The  Government  has  approached 
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...-r    t.'i',    ,  •  ■  iiUi",    ri-i'i-iills      ̂ llL'L'c-stiug  ct*rt;li!l   fhri!ii.'ri 
ill  ,il  il  to  I  1 
XI  .■  •'•     111     liii'*     ii'i^vv     .ïiO    SI  ill    JKiivniit-,     »iv.     II  (C 
ti!  lhisrept>n. 

wen."  icn  in<  :  tlu-  Kxivutivc  c  .-e 

ll  on  and  some  ol  tho  iMjvrs 
reao  arc  aa  luuuws; 

"Can  lùirth  Ko.iv.^  .-  nuidi-  Satisfactory'." 
by  H.  S.  Carptntcr  A.M.K.l.C. 

"Kural  I'avi-d  RiKids  for  Saskatchewan."  by 
D.  A.  U.  MiVaniK-11.  A.M.K.l.C. 

"Econt>mical  Road  Building."  bv  W.  M.  Stewart. A.M.K.l.C. 

"Recent  Experiments  with  Gas  Engines,"  by Prof.  A.  R.  CreiK.  M.E.I.C. 

"Drainage  .\s<*'ssnients."  bv  11.  Ci.  PhiUips, A.M.E.l.C. 

"Remarks  on  Saskatchewan  River  Water  Sup- 
ply." by  A.  J.  McPherson.  A.M.E.l.C. 

We  again  had  the  privilege  of  welcoming  Fraser  S. 
Keith,  tlw  General  Stx-retary  at  our  Annual  Summer 
Meeting,  which  was  held  at  Regina,  and  hope  lliat  his  visit 
will  be  a  regular  annual  event.  We  were  ver>'  sorry  that 
General  Sir  .A!'         '      ■■  i  was  prevented  at  the  last 
minute  from  ■  "-t*d  \Vi-<;tern  trip,  and  we 
regretted-  able  to  cancel 
the  p^opt>^    ̂ ^  1         -^^. 

We  were  favored  by  a  paper  on  "Briquetting  of 
Lignites,"  by  R.  deL.  French.  Engineer  of  the  Lignite 
Board,  and  also  by  a  vist  of  A.  J.  Dalzell,  M.E.I.C,  the 

past  Secretary  of  the  \'ancouver  Branch. 
The  ;  cment  is  very  s;i  y.  but  our 

Branch  V.  i  levy  a  Special  n-nt  of  five 
('..  m  their  members,  owing  to  the  reduced 
'•  ;  ..iv,  .......  ..;..;.ireal. 

Total  Income    $555.40 

"      Expenditure       374.29 

Balance  on  hand   $179 . 1 1 

Of  the  total  Income.  $34.70  was  carried  forward  from 
last  year,  and  $145.70  represent  rebates  received  from 
Montreal.  A  grant  of  $o0  was  made  by  the  Branch 
towards  the  work  of  the  Concrete  Committee,  to  which 
the  University  of  Saskatchewan  was  good  enough  to 
contribute  considerable  funds. 

/l««t<$  and  LiabilUie* 
.Assets: 

Cash  Balance  in  Bank    $179.11 

"in  hands  of  Concrete  Com- 
mittee        34.00 

Outstanding  Branch  Assessments  and 
Fees  of  Afliliates       107 .00 

Outstanding  Rebates        59  00 

Total  Assets    $379. 11 

I  labilities: 
I  >L.  Account» $  IH  85 

EkccM  of  AimH«  over  Liabiliim 

.All  of  which  is  respectfully  suljmiilcd. 

H.  H.  C.\WK-MfJt. C'AairNMn. 

J.N.  D-  •-'••' 
Keginu.  January  5lh.  1930. 

.Saul I  .Sie.  .Marie  Branch 

On  1  kctnilxr 
Members  of  77ir  A  »., 
in  Sault  Sle.  Marii-,  Om.,  wa 

a  local  Branch.     It  wa^  •'  ■ 
présent  that  jx-miission form  such  a  Branch.     On   . 
fonvarded  to  Council,  ixrm;. 

mcctuig  held  J:  'ih.   I'j: 
prebfiil.     .At    til.  iiig   the   ; 
elected,    including    a   représentative   un    ilnr    Pro^utcial 
Division. 

Preliminary  Branch  By-Laws  were  drawn  up  at  an 
executive  meeting  on  Januar>'  21st.  in  which  the  regular 
meetings  of  the  Branch  were  to  be  held  monthly  on  the  last 
Thursday,  except  in  the  months  of  July  and  August. 

During  the  year  of  1919.  ihi  ve  been  well 

attended,  papers,  especially  of     —      '.    ri.-:d  ::.-;d freely  discussed  and  some  action  taken  m  : 
taining  to  the  affairs  of  The  InstituU  and  the  ...v...vv....s 

profession  as  a  whole. 

Due  to  the  ver>'  diversified  i: 
it  h:  '  found  practically  ii: 

pro  matters,  and  for  ihi- 

to  keep  il;c  papers  and  d' local  interest.     It  ha-;  1 
ferent  branches  of  i.e..   >.. 
etc.,  and  to  hold  n  .onicub: 
separate  branches,  due  to  lack  of  members  raihcr  liiai» 
enthusiasm. 

The  membership  of  the  Branch  i«  jrmdualh-  in- 
creasing.    We  have  lost  a  fe\  .idded  to 

our  numbers  one  Member.  ».;.,••-  — -     -*rs.  <>•* 

Junior  and  one  Student,  making  a  total  membership  of:  - 

3  Members. 
15  .Associate  Members. 

2  Juniors. 

1  S 
7  1.  vililiates. 

At  the  time  of  formation  of  the  Branch,  an  advai^f 
   r       .MiBank 

•  ̂       11^ 

deticil  IS  due  to  tlu 
rather  heavy  in  pi   . 



62 JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 

balance,  however,  will  ;eturn  to  the  correct  side  of  the 

ledger  on  the  next  reb"  te  of  dues. 
On  the  whole,  the  past  and  first  year  of  the  Branch  has 

been  successful.  It  is  the  hope  of  the  Executive  to  make 
the  year  1920  more  successful  and  to  bring  a  number  of  new 
members  into  The  Institute. 

Respectfullir  submitted, 
Newton  L.  Somers, 

Sec.-Treas. 

Border  Cities  Branch 

The  Border  Cities  Branch  wish  to  submit  the, 
lowing  report  of  their  activities  for  the  year  1919. 

fol- 
The  early  months  of  the  passed  year  were  taken  up 

chiefly  with  matters  of  organization.  On  January  17th  an 
informal  dinner  and  meeting  was  held  to  which  were 
invited  all  those  interested  in  the  proposed  Branch.  At 
this  meeting  Mr.  Keith,  who  managed  to  be  with  us  for  a 
few  hours,  spoke  on  the  aims  and  objects  of  The  Engineering 
Institute  of  Canada,  the  necessity  of  such  an  organization, 
and  the  benefits  of  membership. 

The  first  regular  meeting  for  definite  organization  was 
held  on  March  21st.  At  this  meeting  the  following  officers 
were  elected  for  the  year  1919:— 

Chairman   
Secretary   
Executive  Committee   

. . .  J.  A.  W.  Brown. 

....G.C.Williams. 
. . .  .A.  J.  Stevens, 

M.  E.  Brian, 
H.  Thome. 

Following  this,  five  regular  meetings  were  held.  At 
these  meetings  time  was  taken  up  chiefly  with  discussions 
on  general  subjects  of  membership,  finances,  by-laws, 
legislation,  etc. 

At  the  meeting  held  on  October  17th,  W.  E.  Janny 
gave  us  a  talk  on  Blast  Furnace  and  Coke  Oven  construc- 

tion, which  was  followed  by  interesting  questions  and 

discussion.  At  this  meeting  Mr.  Williams'  resignation  as Secretary  was  accepted,  owing  to  his  having  moved  to 
Detroit  and  being  unable  to  be  in  regular  attendance. 
J.  E.  Porter  was  elected  to  fill  the  vacancy. 

At  our  November  meeting  held  on  21st,  it  was 
necessary  to  elect  a  Vice-Chairman  owing  to  the  moving 
to  Hamilton  of  our  Chairman,  J.  A.  W.  Brown.  Mr.  H. 
Thome  was  elected  Vice-Chairman.  At  this  meeting 
also  M.  E.  Brian  was  elected  representative  on  Provincial 
Division  Committee.  The  proposed  Professional  Act  was 
discussed  and  Mr.  Brian  instructed  to  carry  our  sentiment 
to  the  Provincial  Council  meeting  on  November  22nd. 

The  Annual  Meeting  of  the  Branch  was  called  for 
December  5th.  The  regular  business  of  the  meeting  was 
held  up  by  discussion  on  the  standing  of  Junior  Members. 
It  was  decided  to  postpone  election  of  officers,  etc.,  until 
the  Secretary  had  taken  up  with  Mr.  Keith  the  matter  of 
Jvmior  Membership. 

The  adjourned  Annual  Meeting  was  held  on  December 
19th.  The  Branch  By-laws  were  altered  in  accordance 
with  suggestions  from  Mr.  Keith.  Reports  were  received 
from  Executive  Committee,  Treasurer,  and  Special 
Committees.  The  following  officers  were  elected  for 

1920:— 
Chairman   
Sec'y--Treas   
Executive  Committee. 

.  .H.  B.  R.  Craig. 

.  J.  E.  Porter. 

.  .J.  J.  Newman, 
H.  Thome. 
M.  E.  Brian. 

Mr.  Brian  presented  his  report  of  the  November 
meeting  of  the  Provincial  Council.  Owing  to  the  late 
hour  a  proper  discussion  on  the  matter  of  Legislation  was 
held  over  for  another  meeting. 

The  Branch  has  suffered  a  real  loss  in  the  moving  to 
Hamilton  of  our  first  Chairman,  J.  A.  W.  Brown.  Mr. 
Brown  was  wide  awake  in  all  matters  of  interest  to  the 
Branch  and  The  Institute  in  general.  He  carries  with  him 
our  best  wishes  for  every  success  in  his  new  work. 

A  copy  of  the  Treasurer's  Report  is  attached. 
Yours  respectfully, 

H.  Thorne, 

Vice-C  airman. 

J.  E.  Porter, Secretary. 

Copy  of  Treasurer's  Report,  Border  Cities  Branch, Year  1919. 

Receipts: 

Mar.  21 — Collection  for  use  Chamber  of 
Commerce  dining  room.  Mar.  14th. 
12  Members  —  50c         $6.00 

Apl.  12. — ^Advance  from  Headquarters        50.00 

Oct.  22. — Twenty  per  cent  remittance  from 
fees        31.40 

Total       $87.40 
Expenditures: 

Mar.  24. — To  Chamber  of  Commerce  for  use 
of  room         $5 .00 

Apl.  12— Book  for  Secretary          5.00' 

Apl.  25.— Post  cards,  $1.00;  Telegram,  30c; 
Exchange,  15c           1 .45 

Oct.    and    Nov. — Postage   Telegrams    and 
Telephones          1 .97 

Dec.  11. — Expenses  Representative  to  Pro- 
vincial Council  Meeting         19.40 

Dec.  19.— Balance  in  Bank         54.58 

Total       $87.40' 

Dated  Windsor,  Ont.,  Dec.  19th,  1919. 

F.  J.  Bridges, 
Treasurer, 
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Niagara  i'onniiisulu  Itraiuh 

IhîriîiK  thf  month  of  h>?>n!.'irv,  followifu'  n  |>n»{'MK>al 
nuidi  itf 
Inut:             .--  1  u 
branch  of  Tht  tn*li(ult  be  lormwl  >n  ihe  Niajiara  Disinct. 

was  u... 

fonn  a  " 
^,.   I.. 

h. 

.IS  railed  tn 
;il7Tlx-<l    til.;' 

ucu  anu  ai. 
rs  resident  i: 

!  il 

lu I  luit  incin- 

On   March  3rd.   members   motored    from  N 

Falls  to  St.  I"    '        <s  to  lay  the  pr>.:      •■       '    '.'u  in< menilxrs  in  :  The  matter  n\  1  and  it 
was  dtvidiii  uiwaidb  the  forma- 

tion ol  a  ■■  N  ^  h." 

A  pendrai  mwtinç  and  supper  of  all  the  enirineers  in 
,  '  '  ■-.ills 
!,  .ral 
NtM  1  and  the  iiraiich  was  launcht^  with 

an  .ii.   .',y-four  engineers  at  the  meeting  and 
with  an  initial  membership  of  twenty-€ight. 

Since  organiiation  the  Branch  has  held  five  general 

ni.-  •  ■  V  -îy  executive  meetings  and  tliree  trips,  and  has cnce  felt  in  connection  with  the  Civil  Service 

!<.-». i.i-M I u.u ion,  the  salar>'  question,  legislation  and  has 
initiated  steps  in  connection  with  the  appointment  of 

.  '  The  lyi'O  Ontario  profes- 
;it  Niagara  Falls  under  the 

dy  there  lias  been  sub- 
,:  .     .      .:ig  for  this  meeting. 

All  the  meetings  of  the  Branch  have  been  devoted 
to  either  business  or  social  affairs  and  as  yet  there  has 
not  been  a  meeting  at  which  a  paper  or  technical  subject 
has  been  discussed. 

On  .April  1st.  a  \\(.ll  altnidL-d  "Smoker"  was  held 
at  Niagara  Falls  at  winch  thcFresident  of  3'A«  lustttute 
was  present. 

On  May  9th.  a  business  meeting  was  held  at  the 

I'neineers'    Club,    Thorold,    at    which   the   question   of 
-uieers'  salaries  and  status  was  considered.    A  Branch 
ry  committee  was  appointed  at  this  time  and  has 
c  made  its  report  which  has  been  adopted  by  the 

branch. 

On  June  12th.  :    '       "  'ing  was  held  when the  draft   legiilalioi,  up  in  detail  with 
E.    R.  Gray,  A.M.K.l.C,  of  liaimlton  explaining  the 
many  points. 

On  September  20th.  a  social  function  in  the  way  of 
..'iner  and  dance  was  held  at  the  Clifton  Hotel,  Niagara 

1  a.lb.    This  proved  to  be  a  ver>'  enjoyable  affair  for 
those  present. 

Early  in  the  fall  a  trip  of  inspection  was  made  to  the 

Lackawanna  Steel  plant  in  Buffalo.  This  was  ver>'  well 
attended  and  proved  extremely  interesting  and  instructive. 

0»>  Ocloljcr  4th.  a 

wor'    ■•        '   '  • 

Tl.. 

faciijlit.-,  lui  in-in^  lij.-  wu:*.. 

Aitutlkrr  trip  wa»  run  ov<i 
the  Hvdro  Electric  I'owcr  L- 

Far 

dt.  1 

tra  iilicd  by  liic  CuiiuiUHsMjKi_ui  ihtt 

fui: 

On  NovMTi her  25th    n  fe>\er,t\  »xi-in«-^  nv^uvu  WMê 
held  in  T!  'oe  made 
its  reix)rt  ,  fntarive 
on  the  Executive  ol 

was  received.  H>>-i'<. ri-î>ulti-d  in  a  «  .1 
for     -    .    UK-    J 
at  :  the  au 
pi.  Uos 
co:  and 

OU' 

Til.   1  ;,.  -.1 
Institute  of  Chemical  1 
sional  meeting  and  stti.>  ..,<.  .....     .*...k  .......  >   ...^li 
arranging  this  if  possible. 

The  Branch  has  no  dcfuiitc  quarters  but  a  c 

arrangement  has  been  made  with  the  T*- "■■'''  ' Club  for  the  use  of  their  building  for 
This  is  a  central  point  for  the  various  i<i\m.5  wiuun  inc 
the  Branch  radius. 

The  Branch  has  had  a  phenomenal  growth  since 

organization.     A  large  nimiber  of  members  ).  -  "  umed 
from  the  war  and  many  have  joined  Th<  h  ough 
the  activities  of  the  B?  --gion 
still  has  many  prospect  irical 
engineers  connected  with  tl»e  powrr  plants  at  Niagara 

Falls. 

The  Branch  membersliip  to  dat£  is  shown  as  follows  :— 
Members    9 
Associate  Members    48 
Students    2 
Juniors    8 
Affiliates   .  5 

72 

Rex  J 

FllUUtiljl    MJIrfllrlU 

Jiicctpts 

.\(i                    I  from  Headquarters  ^.-i  uo 
Ai;  Ij  UO 
Receipts  Irom  :  (i5  25 

Rebate  from  11^   ,_   -  -   —  -  i:i> 
to  Septemlier  1919    60.60 

$189.85 
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Disburseme7its 

Expense   Account  -  Branch   representative   to 
Ontario  Provincial  Division           5.15 

Printing    21 .  25 
Rent  for  Quarters    19.40 
Headquarters  for  Affiliates  Subscription  to  the 

Journal           7.00 
Stenographer    10.00 

Clifton  Hotel  and  Thorold  Engineer's  Club  for social  functions    58 .00 
Stationari^           1 .35 
Postage,  Long  Distance,  Telegrams,  etc    15 .  59 

$137.74 Bank  Account    47.80 
Cash  on  Hand          4.31 

$189.85 
A.  C.  D.  Blanchard, 

Chairman. 
Rex  Johnson, 

Branch  Sec.-Treas. 

Ontario  Provincial  Division 

As  1919  witnessed  the  inauguration  of  the  Ontario 
Provincial  Division,  too  much  must  not  be  expected  from 
its  first  report.  Nevertheless  substantial  progress  has 
been  achieved  of  permanent  advantage  to  the  profession 
and  The  Institute.  An  appropriate  Constitution  has  been 
formally  adopted;  constructive  collaboration  betwen  the 
Division  and  the  Branches  has  been  accomplished;  intra- 
branch  co-operation  has  been  definitely  encouraged;  the 
non-resident  membership  in  the  province — 208  strong — has 
achieved  a  direct  and  definite  voice  in  Institute  zSavc?,; 
co-operation  with  other  professional  engineering  bodies 
within  the  province  has  been  encouraged;  action  has  been 
initiated  to  secure  a  more  equitable  representation  upon 
Coimcil  for  the  members  resident  in  Ontario;  preparations 
have  been  perfected  for  a  vigorous  but  conservative 
membership  drive. 

There  has  been  an  increase  in  membership  of 
within  the  province  of  Ontario.  Three  new  branches  have 
been  established;  the  Niagara  Peninsula  Branch  at 
Niagara  Falls,  the  Border  Cities  at  Windsor,  and  the 
Peterborough  Branch.  The  Kingston  Branch  has  recently 
renewed  its  activities  after  temporary  suspension  during 
the  war. 

Definite  arrangements  have  been  made  for  a  General 
Professional  Meeting  in  Ontario  imder  the  auspices  of  the 
Niagara  Peninsula  Branch.  The  meeting  will  be  held  in 
September  at  the  Clifton  House,  Niagara  Falls,  and 
opportunity  will  be  afforded  for  visits  of  inspection  to  the 
Chippewa-Queenston  Power  Development  of  the  Hydro- 
Electric  Commission,  the  Welland  Canal  Construction, 
and  to  the  existing  power  developments  at  Niagara. 

It  is  confidently  felt  that  the  developments  thus 
generally  outlined  not  only  indicate  a  considerable  and 
commendable  degree  of  accomplishment  for  those  in 
authority  in  Institute  matters,  especially  Branch  officers 
and  the  General  Secretary,  but  it  portends  much  for  the 
permanent  utility  and  advantage  of  the  Ontario  Provincial 

Division.  If  such  progress  is  to  be  maintained  in  Ontario 
The  Institute  must  evolve  promptly  and  pursue  vigor- 

ously a  positive  policy  and  progressive  programme,  not 
only  in  professional  matters  but  in  cognate  public  affairs. 
Certain  technical  and  semi-professional  bodies  in  the 
Province  are  by  their  activities  in  professional  and  public 
endeavour,  and  by  well  directed  publicity  propaganda, 
rapidly  increasing  their  membership  among  engineers  who 
should  and  would  join  The  Institute  if  its  various  Branches 
exerted  equal  effort.  One  thing  only  can  maintain  the 
present  outstanding  position  of  The  Institute — progressive 
positive  service  for  the  engineer,  individually  and  col- 

lectively, as  well  as  for  the  national  weal. 
The  officers  of  the  Ontario  Division  are  convinced 

of  the  urgent  necessity  for  closer  solidarity  among  the 
constituted  parts  of  The  Institute,  not  to  combat  and 
compete  with  regional  or  local  engineering  organizations, 
but  primarily  to  prevent  the  engineering  fraternity  from 
splitting  into  many  parts  working  at  cross  purposes,  with 
the  inevitable  result  of  becoming  a  mere  collection  of 

isolated  and  ineffective  units.  Much"  of  the  present activity  of  regional  engineering  bodies  within  the  Province 
of  Ontario  is  largely  based  upon  diverse  objectives,  im- 

possible of  attainment  with  the  present  divisive  methods. 
As  all  are  labouring  for  the  advance  and  advantage  of  the 
profession,  it  should  be  possible  to  compose  both  objective 
and  methods  in  order  that  harmonious  and  homogeneous 
action  can  prevail.  Consolidation  of  effort  and  co-opera- 

tion of  forces  are  essential. 
In  the  greater  vision  resulting  from  the  stressful 

efforts  of  the  many  engineering  societies  of  Great  Britain, 
of  Australia  and  of  the  United  States  to  secure  in  their 
respective  countries,  through  effective  and  economical 
means,  conjoint  action  by  engineers  generally  in  the 
interests  of  national,  municipal  and  professional  matters,  it 
must  be  realized  that,  in  The  Institute,  the  engineering 
profession  in  Canada  has  an  immediately  available  organi- 

zation, national  in  scope,  constituted,  prepared  and  wilUng 
to  realize  with  least  expenditure  of  effort  and  with  a 
minimum  of  delay,  the  goal  of  the  profession  in  all  English- 
speaking  countries,  which  goal  has  been  ably  expressed 
by  the  Joint  Conference  Committee  of  the  four  founder 
societies  of  the  United  States  in  the  following  inclusive 

terms: — 
1. — To  render  the  maximum  of  service  to  the 

nation  through  unity  of  action. 
2.— To  give  the  engineers  of  the  country  a  more 

potent  voice  in  public  affairs. 
3. — To  secure  greater  recognition  of  the  services 

of  the  engineer,  and  to  provide  for  his  advancement. 

4. — To  promote  esprit  de  corps  among  the  mem- 
bers of  the  profession. 
5.— To  provide  the  iriachinery  for  prompt  and 

united  action  on  matters  affecting  the  profession,. 

amor  g  which  are: — 
Licensing  and  registration  of  engineers; 
Scientific  and  Industrial  Research; 
Conservation  of  Natural  Resources; Publicity; 

Classification  and  compensation  of  engineers; 
General  employment  bureau; 
Engineering  education; 
Industrial  relations. 
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Proceedings. 

No  branch  meetings  were  held  prior  to  the  Annual 
General  and  Professional  Meeting.  Continuing  the 
regular  meetings  from  March  20th,  a  good  programme  was 
arranged  and  the  meetings  and  luncheons  were  well 
attended. 

The  following  is  a  list  : — 

Evening  Meetings 

Mch.  20 — ^Paper  on  Radio-Telegraphic  Reception,  by 
Lieut.-Commander  C.  P.  Edwards. 

Mch.  27 — Discussion  on  the  Draft  Legislation  Bill, 
led  by  Messrs.  R.  F.  Uniacke,  A.  G, 
Dalzell,  and  John  Murphy. 

Apr!  17— Paper  on  "Mean  Sea  Level  as  a  General 
Datum  for  Canada,"  by  Doctor  W.  Bell Dawson. 

May  8 — Paper  on  "The  Production  and  Inspection 
of  Steel  for  Munitions  in  Canada,"  by Captain  H.  W.  B.  Swabey. 

May  15 — Description  of  "The  Hydro-Electric  Sys- 
tem of  the  Aluminum  Company  of  Ameri- 
ca," by  James  White. 

Nov.  20— Motion  picture  "Coal  is  King"  (R.  E. 
Cleaton  and  Company),  distributed  by  the 
Ford  Company. 

Luncheons 

Apr.  5— Address  by'Lt.-Col.  C.  Peck,  V.C,  D.S.O., 
M.P. ,  on  '  'Some  Phases  of  the  Great  War.  '  ' 

Nov.  4— Address  by  J.  Grove  Smith,  Dominion  Fire 
Commissioner,  on  "Fire  Protection." 

Dec.  4— Address  by  Major-General  Sir  Edward 
Morrison,  K.C.M.G.,  C.B.,  D.S.O.,  De- 
puty-Inspector-General  of  Artillery,  on 
"Some  Reminiscences  of  the  Great  War." 

Dec.    18— Address    by    Flag    Commander    B.    H. 
Ramsay,  M.V.O.,  R.N.,  on  "The  Dover 

Patrol." Membership) 

During  the  early  spring,  the  Committee  on  Member- 
ship compiled  a  hst  of  some  seventy-six  men  in  this 

district  who  were  considered  eligible  for  membership  in 
The  Engineering  Institute  of  Canada,  and,  where  possible, 
they  were  canvassed  personally  by  members  of  the  com- 

mittee; in  other  cases  they  were  communicated  with  in 
writing. 

The  results  of  this  canvas  have  been  highly  gratifying, 
as  they  show  a  net  increase  of  thirty-seven,  or  thirteen 
per  cent  over  that  for  1918,  against  five  per  cent  for  the 
previous  year. 

The  Branch  Year  Book  has  been  found  very  useful  in 
keeping  in  touch  with  the  members,  and  a  careful  revision 
is  made  each  year  to  take  account  of  the  many  changes 
which  are  constantly  occuring. 

The  following  are  comparative  figures  of  the  Branch 
Membership  for  1917,  1918  and  1919. 

1917 
1918 1919 

Honorary  Members . . . 1 — 1 
Members   .       60 68 81 
Associate  Members . . . .     113 

123 
148 

Associates   2 2 2 
Juniors   .       38 33 31 
Students   .       25 24 

28 

Branch  Affiliates   .       27 

28 

24 

266  278  315 
The  Executive  Committee,  with  the  assistance  of  the 

Committee  on  Membership,  has  carefully  considered  all 
applications  for  admission  to  The  Institute  and  transfer 
from  a  lower  to  a  higher  grade  coming  within  the  territory 
covered  by  the  branch,  and  have  endeavoured  to  give 
Council  every  assistance  in  their  work  of  dealing  with  these 

applications. 
Publicity. 

Special  mention  should  be  made  of  the  work  of  the 
Publicity  Committee,  under  the  chairmanship  of  H.  L. 
Seymour. 

Their  work  consists  principally  in  providing  material 
for  The  Journal  of  The  Institute  and  arranging  for  reports 
and  editorials  in  the  local  papers  in  connection  with  branch 
meetings. 

The  recent  addresses,  given  by  Major-General 
Morrison,  Commander  Ramsay  and  His  Excellency  The 
Governor  General,  were  fully  reported  in  a  satisfactory 
manner. 

Finances. 

The  financial  position  of  the  branch  continues  to  be 
highly  satisfactory,  as  may  be  seen  by  reference  to  the 
attached  financial  statements  of  assets  and  liabilities  and 
of  receipts  and  expenditures. 

The  principal  assets  of  the  branch  consist  of  eight 
himdred  dollars  ($800.00)  in  Victory  Bonds  and  about  one 
hundred  and  seventy-nine  dollars  ($179.00)  in  cash.  The 
net  income  shows  a  slight  increase  over  that  for  1918, 
while  the  net  expenditure  for  purely  branch  purposes  haa 
been  slightly  reduced. 

Officers  for  1920. 
The  Annual  Meeting  of  the  branch  was  held  on 

January  8th,  at  which  the  following  officers  and  members 
of  the  Executive  Committee  were  elected  for  the  coming 

year: — 

Chairman   G.  B.  Dodge. 
Secretary   M.  F.  Cochrane, 
Managing  Committee   A.  F.  Macallum, 

Lt.-Col.  C.  N.  Monsarrat, 
John  Blizard, 
K.  M.  Cameron, 
Lt.-Com.  C.  P.  Edwards. 

The  activities  of  the  branch  will  be  fully  maintained 
during  the  present  year,  and  there  is  already  a  prospect  of 
a  considerable  increase  in  the  branch  membership. 

R.  DE  B.  CORRIVEAU, 
Chairman. 

M.  F.  Cochrane, 
Secretary. 
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Statement  of  Receipts  .\nd  Expe.\ditl'res  for  the  Year  Ending  December  31st.  1919 

I{eceipU 

Balance  in  Royal  Bank.  1st  Januar>-..  1919. . .  $    446.56 
Rebates  from  Main  hintituit,  Montreal,  quar- 

ter ending  31st  Dec.,  1918    57.28 
Branch  Afliliate  Fees  Arrears,  1915    2.00 
          1916    2.00 
          1917...    8.00 

          1918    28.00 
  1919    40.00 

Subscriptions  towards  Expenses  General 
"^  '  Cheques  drawn  in  favour  of I  .  instead  of  favour  of  G.  B.  Dodge, 
of  General  Meeting  Committee    10.00 

Cheques  in  pa\Tnent  for  entertainment  tickets 
General  Nleeting,  handed  Secretary  but 
payable  to  / usti(uU'  Account    20.00 

Refund  from  G.  B.  Dodge  of  Cîeneral  Meeting 
Committee  for  postage  a:  riirs ....  14  00 

Refund  from  C.  B.  Dodge  of  .ded  bal- 
ance of  amount  advanced  by  branch 

towards  General  Meeting  expenses           187.44 
Amount  received  from  Main  Imtitule,  Mon- 

treal, towards  Expenses  General  Meeting .  87 .  82 
Rebau->  from  Main  InstiluU,  Jan.  to  Sept. 

:'inh,  1919          370.62 
PriMitS  of  sale  of  playing  cars    4 .  15 
Interest  on  $500  Government  Bond,  Year  1919  27 .  50 

$  1,305  37 

Exp(t\ditUTti. 

Printing    $      30  00 
Branch  Year  Book    70.00 

Balance  to  Main  Society  a,  c  Ch-erseas  Tobacxo Fund    6  15 

Advanced  Ladies'  Committee  General  Meeting        100  00 
G.  B.  Dodge,  a^'c  Expenses  General Meeting           323  00 

M.  F.  Cochrane,  a  c  cheques  cashed  for  Enter- 
tainment tickets  General  Meeting, 

deposited  to  credit  of  Branch  Account.. .  30  Ot» 
G.  B.  Dodge,  ac  cheque  made  payable  to  In- 

stitute  Account   as   subscription    toward 

expenses  C'         '  *.'     :,,».. 
Long  Distance  .  ..nt    .•  ITi 

St(  ic  and  clerical  bcr\ ices.  Secretar>'s 

Refund  oi  L.  G.  Denis'  ' 
Paid  for  Victor)'  Bond,  .\i........  ..  :  ..„..a 
Postage   

Caretaker,  Carnegie  Librar>'.  eA-ening  meetings 
Complimentary'  Luncheon  Tickets   
Subscription   to   Engineering   News   Record, 

1919   
Telegrams   
Insurance   
Sundries   
Balance  in  Bank,  31st  Dec.  1919. . . 
Cash  on  Hand  .     

45  00 

L'  (X) 

cAX.)  (X) 46  68 

i     4  00 
28  90 
7  27 7-'  lU 

77  i'5 174  _7 
4.72 

$1.305  37 
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Montreal  Branch 

The  Montreal  Branch  has  been  very  active  during 
the  year  just  passed.  The  main  items  of  activity  of  the 
Branch  as  a  whole  have  been  recorded  from  time  to  time 
in  The  Journal,  and  your  Executive  feels  that  it  is  unneces- 

sary to  repeat  in  detail  in  this  report  what  has  been 
already  pulDlished  and  distributed  to  the  members.  For 
those  sufficiently  interested,  therefore,  reference  may  be 
made  to  the  following  numbers  of  The  Journal: — 

January-,  1919,  pages  26  and  27. February, 
page  132. March, 

"     236. 

June, 
"     472. 

July. "     524  to  526. 
August, 

"     572. 

November," 
"     740  and  741 

December," 
"     791  and  792 

January,  1920, "       21  and  22. 

The  regular  weekly  meetings  of  the  Branch  have  been 

a  marked  success.  "Every  Thursday  Evening  at  8.15" is  now  well  established.  The  quality  of  addresses  and 
papers  given  at  the  twenty-five  or  more  of  these  meetings 
has  been  high  and  the  subjects  have  proved  of  great 
interest  to  the  members.  The  attendance  at  the  various 
meetings  has  been  very  large  and  on  several  occasions 
additional  chairs  have  had  to  be  used  to  accommodate 
those  present.  Light  refreshments  were  served  on  two  or 
three  occasions  and  were  much  appreciated. 

The  membership  of  the  Branch  is  as  follows: — 

Honorary  Members. 
Members   
Associate  Members. 
Juniors   
Students   
Associates   
Affiliates   

3 
126 
260 
42 

138 
8 
3 

The  question  of  legislation  has  occupied  the  attention 
of  the  Branch  and  several  meetings  were  held  to  discuss  it. 
A  number  of  the  above-mentioned  articles  in  The  Journal 

deal  with  this  phase  of  the  Branch's  activities.  Probably 
the  outstanding  single  event  of  the  year's  operations  was the  banquet  to  General  Mitchell  on  June  12th,  which  is 
described  in  the  July  Journal. 

The  Executive  Committee  has  met  regularly  and  has 
devoted  a  great  deal  of  time  to  Brarcn  work  in  the 
interests  of  the  members.  A  large  number  of  individual 
members  have  throughout  shown  a  real  interest  in  the 
affairs  of  the  Branch  and  of  The  Institute,  and  have 
unstintingly  given  of  their  time  and  work  on  behalf  of  the 
members,  and  the  Committee  wishes  to  take  this  oppor- 
timity  of  thanking  them. 

Financially  our  Branch  has  had  no  standing  hereto- 
fore, being  dependent  on  the  generosity  of  Council  for  the 

necessary  funds  to  carry  on  the  work.  It  is  hoped  that  the 
amendment  to  the  by-laws  to  be  submitted  at  the  annual 
meeting  will  result  in  this  state  of  affairs  being  done  away 
with  and  the  Branch  placed  on  an  independent  financial 
footing  like  any  other  branch. 

It  is  evident  that  great  interest  is  being  aroused  in  the 
Branch  activities  and  a  number  of  members  who  formerly 
evinced  very  little  interest  are  now  taking  an  active  part 
in  its  affairs.  There  still  remains  much  to  be  done  and, 
like  a  savings  bank,  the  various  members  will  only  get 
returns  in  proportion  to  the  amount  deposited  in  the 
institution.  There  is  an  opportunity  for  every  Member, 
Associate  Member,  Junior,  Student,  Associate  and 
Affiliate  to  give  service  to  the  profession  and  receive  large 
returns.  The  Executive  sincerely  hopes  that  the  ensuing 
year  may  show  a  continuation  of  the  splendid  interest 
aroused  and  that  each  member  will  do  his  part  to  not  only 
keep  up  the  good  work,  but  increase  the  interest  and 
efficiency  by  giving  his  best  to  the  Institute  and  the  Branch. 

A  nimiber  of  important  problems  are  now  before  the 
Executive  for  consideration,  action  upon  which  will  be 
taken  in  due  course  and  the  members  notified  from  time 
to  time. 

The  whole  respectfully  submitted  on  behalf  of  the 
Executive  Committee  of  the  Montreal  Branch. 

Walter  J.  Francis, 
Chairman. 

Frederick  B.  Brown, Secretary. 

Montreal,  January  16th,  1920. 

Vancouver  Branch 

Public  affairs,  legislation,  and  engineering  classifi- 
cations, have  been  prominent  features  of  the  activities 

of  the  Vancouver  Branch  during  the  past  year. 

A  memorandum  was  presented  to  the  local  members 
of  Parliament  regarding  the  rating  of  engineers  by  the 
Civil  Service  Commission  and  the  members  of  Parlia- 

ment interviewed  in  that  connection.  In  co-operation 
with  the  Victoria  Branch,  this  Branch  has  endeavoured 
to  keep  the  engineering  profession  before  the  public. 

Legislation  has  taken  up  considerable  of  the  time 
and  thought  of  Vancouver  engineers  and  in  conjunction 
with  other  engineers  in  the  Province,  a  Bill  has  been 
drawn  up  which  is  coming  before  the  Provincial  Legislature 
during  the  month  of  January. 

Ten  meetings  of  the  Branch  were  held  during  the 

year. The  membership  of  the  Branch  is  as  follows: — 
Members    48 
Associate  Members    58 
Juniors    4 
Associates    2 
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The  financial  statement  of  the  Branch  shows  a  balance 
of  ninety-seven  dollars  in  the  bank. 

Respectfully  submitted, 
J.  N.  Anderson, 

Secretary-Treasurer. 



JOIKNNI       <)|       MM       l\Ul.NLII<IN<.      IN^IIM     II       nl \   \    V    11    ̂  
m 

Kdniuniun  Hraiich 

\V«*  beg  to  submit  the  191'.»  Annual  Kt-jxirt  of  the 

i: 
int*nilx*n»hip  is  as  foIlovk>  : 

Mrnit>«*rs> 

A?six»att*s 

Total 

10 M 
5 

10 1 

.56 

*j'i'" 

->  Itit 
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papers  C'  th  local  alTairs  will  be  added  to  the  pro- 
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Four  penerai  mtftin>re  and  eleven  executive  meeting 
u  ■  ■    '  •  ncral  with 
I  I  to  I*rofes- 

liu-  ilu>c  ot  ilic  \i-ar  Imdy  the  various 
1     ..  iL'ties   almost    unanimous   in    favour   of 
iejnslation  and  preparation  almost  complete  for  sub- 

mission of  a  bill  to  the  Legislature  which  sits  in  February 
!"LM.  The  pn>spects  look  very  favourable  that  the  bill. 
wtikh  is  based  on  that  drawn  by  the  parent  Society, 
will  U-  pa-M-d. 
'  iich  had  a  ra^h  balance  on  hand  of  $11.35 

on  1  •■  :  31st  with  all  accounts  paid. 
1  he  Olhcers  for  the  year  were: 

Chairman   J.  L.  Cote 

\'ice-Chairman   A.  W.  Haddow 
Secretar>-Treasurer.  R.  J.  Gibb. 

I).  J.  Carter  H   W 
A.  Cunnintîliain  li.  Vm   .. 

K.  I».  Gravt% 

At-d  V     -    ■■   ' 
I<  J.  GiMU  M 

Manitoba  liranch 

On  l)«-lulf  ol   the   Wii.  '  'uiM-h  »c  tubnul   u.- 
followin).'  I<ei>«'rt   f<»r  the  s 

W.  ■       ■  '  •     ■ .    . 

who  w 
cracy  and  civtiizaiion  as  > 
have  s:ifely  returned  to  us. 
special   honors   for  heroic  and 
field.     One.    Capt.    C.    N.    M.u...-i,     .  ̂        ..1^.    ..a 

Ix^en  htinored  with  the  coveted  N'ictoria  Cross. 

Ol     ' 

'       .•.  at  the  end  of V   ..     .     ■     >< 
being 

p    the    various 

follows  ; 

Memlx.-rs 
53 

.\ss(»ciate  Member- 

■L'I 

Jumors  . 
*J_ 

Students 

31 

.associates    1 

.Mhliates  of  the  BraiKh 31 

It  is  with  ''  ive  to  record  the  death  ui 
one  of  our  esii  ,  .•\.  T.  Fraser. 

Nineteen  meetmgs  have  been  held  during  the  year, 
as  follows: 

Date 
1919 

Jan. 

•) 

Jan. 8 
Jan. 11 

Jan. 15 
Feb. 5 

IVh. 15 
l-\'.. 19 

M.ir. 6 

.Mar. 19 
Apl. 3 
Apl. 17 
.\lav 1 
-May 14 

(Xt. 

•> 

Oct. 6 

Non h 

Nov. 26 
Dec. 4 

Speaker 
Attendance 

W  J.  Dick.  M.E.I.C. 

Dec.      i: 

Subject 
Reconstruction   

Consideration  of  Proposed  By-Laws   
Reconstruction       .Alderman  A.  W.  Puttee 
Relation  of  Engineering  to  Agriculture.         Theo.  Kipp,  M.E.IC 
Can    the    Standard    Measure    of    Value    be 

Improved  ?       J.G.  Sullivan   
Wealth  of  the  West       H.  A.  Lovett,  K.C. . 

Consideration  of  Development  of  Manitoba's Natural  Resources   

Construction  of  Greater  Winnipeg  Water  Dis- 
trict Tunnel  under  the  Red  River..  John  .\rmstronp.  M.E.I.C. 

Civic  Management.          rheo.  A.  Hunt,  K.C. .  ̂ . 
Manufacturing  Overhead  Costs       T.  R.  Deacon,  M.E.I.C 
Natural  Resources  of  Western  Canada       Dr.  R.  C.  Wallace   
Problems  of  Western  Manufacturers       Hugh  Mackay,  .\.M.E.I.C. 
Hydraulic   Governors  for  Low   Head   Hydro- 

Flectric  I'nits        .  J.  W.  Sanger. 
r  ns  of  the  Day.  J.  W.  DaU>e         46 
--  s  Overseas    Col.R  HMulock.A.M.E.I.C. 
Outline  ot  Work  done  by  the  Lignite  Utiliza- 

tion Board       R.  A.  Ross.  M.E.I.C          •- 
Military  Engineering       Prof.  E.  P.  Feath- 

erstonhaugh,  A. M.E.I.C. 
Legislation.  By-Laws  and  Banquet   

Desi.  '    Operation    of    Terminal    Grain i  rs       C.D.Howe.. 
History  and  Development  of  Niagara  Power        F.  H.  Martin 

26. 19 

40 

48 

23 

56 
29 
35 

39 
24 30 

Remarkb 
Retnilar 

Regular 

.unchei.»:; 

49 

Regular 
Limcheon 

Busir>es* 

I' 

Regular 

??-..ular 

Jar 

Regular 

Regxilar 

Special  Luiwrhe'»:! 
p.-,M.1;.r 

1.1 

67. 
Regular 
Regular 
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The  average  attendance  during  the  year  was  38,  being 
an  increase  of  five  over  the  year  previous. 

Through  the  generosity  of  R.  deL.  French, 
Engineer  of  the  Lignite  Utilization  Board,  the  number 
of  books  in  our  library  has  been  increased  by  the  addition 

of  bound  volumes  of  the  "Engineering  News  and  News 
Record"  from  1908  to  1917  inclusive,  and  also  "Transac- 

tions of  the  American  Society  of  Civil  Engineers"  from 1906  to  date. 

The  By-laws  of  the  Branch  have  been  revised, 
approved  by  Council  and  adopted  by  the  Branch  as  from 
May  1st,  1919.  Our  local  organization  is  now  the 
Winnipeg  Branch  instead  of  the  Manitoba  Branch. 
The  adoption  of  the  revised  by-laws  contemplates  the 
organization  of  a  Manitoba  Division.  The  latter  becomes 
more  essential  if  the  proposed  legislation  is  obtained  at 
the  coming  Session  of  Provincial  Parliament. 

The  Bank  Balance  as  at  December  31st  was  $396.72. 
The  Branch  also  holds  five  $100.00— 1937— Victory 
Bonds,  par  value — $500.00.  As  against  the  Bank  Balance 
shown  the  Branch  has  an  outstnding  obligation  to  the 
Royal  Bank  for  $250.00. 

As  our  new  By-laws  call  for  our  Annual  Meeting 
to  be  held  in  May,  at  which  officer?  are  elected  for  the 
ensuing  year,  the  present  staff  of  officers  are  continuing 
services  to  that  date. 

Respectfully  submitted, 
W.  P.  Brereton, 

Chairman. 
George  L.  Guy, 

Secretary-Treasurer. 

Toronto  Branch 

During  the  year  just  completed,  the  Toronto  Branch 
held  fifteen  General  Open  meetings,  devoted  to  the  fol- 

lowing purposes:— 
Four  meetings  were  devoted  chiefly  to  lectures 

and  discussions  on  various  technical  subjects  as  follows: — 

On  February  7th  a  lecture  by  Mr.  Cleaton  on  the 

subject  "Coal  is  King,"  in  which  the  Lecturer  dealt 
with  good  and  bad  methods  of  coal  mining,  transpor- 

tation, firing,  etc. 

On  March  6th  a  lecture  by  Frank  Barber  on 

"Reinforced  Concrete  Bridges  in  Canada." 
On  December  4th  a  lecture  by  Professor  J.  Roy 

Cockbum  on  the  "Scientific  Application  of  Locating 
Gims  by  Sound  Ranging." 

On  January  8th  a  lecture  by  F.  G.  Engholm 
on  "Reinforced  Concrete  Construction." 

AU  above  lectures  were  illustrated  by  numerous 
lantern  slides. 

Two  meetings  were  devoted  to  the  discussion  of  the 
economic  and  social  position  of  the  Engineering  profession 
and  suggested  remedies  for  improving  same. 

On  February  28th,  the  younger  members  of  the 
Branch  were  given  an  opportunity  to  present  their  views 
and  express  their  opinion  as  to  what  steps  The  Institv,te 
could  take  to  improve  the  status  of  the  Engineering 
profession  in  Canada. 

Four  papers  by  different  members  of  the  Branch  were 
read  at  that  meeting  and  a  number  of  valuable  sugges- 

tions were  brought  forward.  But  the  outstanding 

featvires  of  the  evening's  discussion  were  the  facts  brought 
forward  with  regard  to  the  relatively  small  salaries 
paid  for  engineering  services,  a  condition  which  not 
only  affects  the  individual  members,  but  also  the  prestige 
of  the  entire  profession. 

Accordingly  a  Salaries  Committee  was  appointed 
to  study  the  question  and  prepare  a  schedule  of  minimum 
salaries  to  be  paid  for  Engineering  services. 

This  Committee,  which  at  one  time  consisted  of 
fourteen  members,  spent  the  greater  part  of  eight  months 
in  carrying  out  this  work.  Altogether  fourteen  general 
meetings  were  held  by  the  Committee,  with  Sub-com- 

mittees working  all  the  time  on  the  preparation  of  the 
details. 

On  October  16th  the  Salaries  Committee,  through 
its  Chairman,  submitted  the  final  report  and  Salary 
Schedules  to  the  Branch,  which  received  and  endorsed 
it  with  only  a  few  minor  alterations  and  modifications. 
Copies  of  the  adopted  schedules  were  sent  to  all  Branches 
and  to  the  Council  of  The  Institute.  These  Branches 
and  Council  having  been  kept  constantly  in  touch  with 
the  work  of  the  Committee  as  it  was  progressing. 

Before  the  end  of  the  year  the  Executive  Committee 
sent  a  copy  of  the  adopted  Schedule  to  every  employer 
of  engineers  in  the  district  of  Toronto,  the  Schedule 
being  accompanied  by  a  letter  of  transmittal  requesting 
the  various  employers  to  adopt  the  salary  schedule  for 
their  respective  engineering  staffs. 

Five  meetings  of  the  Branch  were  devoted  to  the 

much  discussed  subject  of  "Legislation  for  engineers." 
On  March  13th  a  meeting  was  called  for  the  purpose 

of  discussing  Legislation,  in  order  to  give  Mr.  Chipman, 
the  Toronto  Branch  representative  on  the  Legislation 
Committee  at  Montreal,  an  idea  as  to  the  attitude  of 
the  members  on  this  subject.  At  this  meeting  were  also 
represented  members  of  their  technical  organizations 
in  Toronto,  who  expressed  their  opinion  as  to  the  proba- 

bilities of  securing  Legislation  in  this  Province. 

At  a  meeting  on  March  28th  Arthur  Surveyor 

of  the  Montreal  Branch  read  a  paper  on  "Legislation  for 
Engineers."  His  paper  embraced  the  principal  points 
affecting  all  branches  of  the  profession.  At  that  meeting 
Walter  Francis  and  Frederick  B.  Brown  were  also 
visitors  of  the  Toronto  Branch  and  addressed  the 
meeting,  telling  of  the  activities  carried  on  in  Montreal. 

On  May  19th  a  meeting  was  called  for  the  purpose 
of  discussing  the  draft  Bill  on  Legislation  for  Engineers 
as  prepared  by  the  Legislation  Committee  at  Montreal. 
A  very  extensive  discussion  developed,  in  which  many 
members  of  the  Branch  took  part.    Several  clauses  of 

I 
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.  •'.                ihc*    amsidfrutioiis    ol    tht»f    >  us 
,1             ,.!.;Ji    have    btfii    il-     . msi-    nf    ■  ,1e 
^■              of  Ihe  Bill  in  the   c  is. 

;d  of  the  meetiiiK  a  l.i  ..i-i.iiiin  t  «iuiuuht^  «vas 
!    to   study   the   entire   Rill   and   prep;ire  such 

'US   as   u  "         "  (•   it  more 
'>er  of  «■• 

.~    !!,,     !  't-e 

:  .1  \\.i\  M)  as  to  remove  the  objections  raised  by  salaried 
..:uci».    Several    new   sub-clauses   liave   been   added 
!  I  he  whole  Bill  luis  Ixtn  rl■ar^aM^;ed,  the  position  of 

u-  >'  '     ■        '  '.njied  so  as  to  bring  them  to  a 
: .  •  >r\'  order. 

^r    _'Uih    the    Legislation    Committee 
-  rt       This  final  rejxjrt,  with  only  very 

.    ■  :.  '.ed  by  the  Branch.     Copies 
:  ii.i>  ..;          .  ng  sent  to  all  Branches,  to 
he  I*rovincial  Di\  i.-ion,  and  to  the  Council  of  The  Institute, 
;i  order  to  get  an  eJcpression  of  their  opinion. 

Two  meetings  were  devoted  chiefly  to  a  smoking 
rut-rt  and  musical  programme.    One  was  held  on  .April 

^;:i  at   which  meeting  Mr.  Chipman  also  reported  on 

:.,  \v    :'•.!:■•.''•.•'■.  T  '  '  '  Montreal. 
::.      .:  .   v  i.  at  which 

were   also  rrcejved    the   rejxjri   and   suggested 
-i:uL:.^::.Lnts  to  the  Branch  By-laws  as  prepared  by  the 
By-laws  Committee  of  th<^  Toronto  Branch 

The  Annual  Meeting  of  the  Toronto  Branch  was 

htld  on  January'  22nd  and  the  Annual  Dinner  on  December 
16th.    .At  the  .\nnual  Dinner,  Brigadier  General  C.  H 

Mitchell  addressed  the  members  on  the  subject  "The 
Fulun-  of  Applit-d  S.i<.nce." 

The  l-..\i-L-uti\r  Committee  held  nineteen  meeting? 
during  the  last  year  at  which  all  matters  in  connection 
with  the  business  of  the  Branch  were  transacted. 

In  addition  to  the  Salaries  Committee  and  the 

J.  ,;  i..;,„.  Committee,  which  aie  described  above,  the 
Committees  were  also  active  during  the 

Liiy  of  Toronto  Building  By-laws  Ccmmitlee, 
.  ;  jnto  Branch  By-laws  Committee,  Ëmplojinpnt  Com- 

mittee. Fees  Committee  and  a  Committee  to  collect 
hack  dues. 

With  all  tho^e  activities  carried  on  it  is  quite  natural 
.li.t  !h.  (.-xpeiiics  of  the  Branch  should  have  been  heavy 

e  year.    The  work  of  some  of  those  Committees 
.  »  i^  a  considerable  amount  of  t\pewriting  and  print- 
But  after  lia\  ing  paid  all  e.\penses  incurred  during 

;r,  the  Branch  '■tarts  off  the  new  year  with 
..ce  in  the  bank  of  one  hundred  and  eighty 

dollars  and  fifty  two  cents. 
A  H.  Harkness, 

Chairman. 

lianiilioii  Brunch 

Br 

tioii    < net  ion  t. 

...  tti  If  I.  *ri     f  I'j 
*t    t. i)^  iT.iiirii..<i 

E.    L. 

11.  A.  G<' ere  tar*/. 

January  30.  —  An    illustrated    Ux  • 
».ousins,  CI  :  '  !  ....     ..  -  .  -.  .. 
on   iniprov. 

Ha- 

of  . 
po!>siblc  iulurc  drvelupnienlt»  ul  liic  liamiilufi  ilarUx 

Mr.  C. addn-ssfd  .i 

Harlx>r  developtnetit  plaiii>  in  January  i'aJU 

February    10.     A   !  p. 
Chief  Kngint-er   of    iIk  v  in 
New  York  City,  on  ■■    ■    :i.h  work  and  rcvrnl  cic\f4ap 
ments  in  \Virtk-s>s  K.Lpj.uny. 

Dr.  Jewett  who  ha<^  charge  of  one  of  The  !.vg«t 
Research  Laboi 

great  iK-fd  for  U   ,...    -  ' 
ing  experiments  which  were  earned  on  dur 

leading    up    to    the    rapid    jx-rfection   of    iw.     ■,  .it^.-^ 
Telephone. 

February  17.  —  An  illustrated  lecture  by  N. 
Couchon,  Consulting  Engineer,  on  Town  Planning  and 
Development,  who  dealt  particularly  with  a  review  of 

the  various  projet. t>  w'     '    '  "-  '  '   '  '-  iht City  of  Hamilton,  iicltc:.    .  .  ..riges 

in  railwas,  public  utilities,  amuMrmciiLs.  cU". 

March  14. — By-Laws  of  Hamilton  Branch  wcxc 
prepared  and  forwarded  to  Headquaners  for  considera- 

tion and  approval,  and  a  notice  was  received  of  the 
adoption  of  ihe^e  Bv-Laws  on  December  16th. 

March  28.— Illustrated  lecture  on  building  of  Quebec 
Bridge  by  G.  F.  Porter,  M.E.I.C.,  Construction  Engineer 
for  the  St.  Lawrence  Bndce  Company.  This  was  one 
of  the  most  sv:  .he  vear.  the  lanlem 
slides  being  pa:  .        ,  i . 

March  31. — A  committee  of  three  was  appointed  for 

the  purpox  (  "  '    V.oms for  the   eii.  !ton. 

.■\l  a  subsequent  date  il  wa»  rc-poru 
that  suitable  rooms  could  not  be  <. 
financial  reach  of  the  Branch  Members. 

April  11.  —  An       ■  ■  .i.c Westinghouse  Electric.  ^         k.i:.\ 

of  Pittsburgh  on  "The  Eicviruicaiiua  oi  Mc^l  Miila." 

slides,  ■ 

in  • 

Spi  V  .., 

Mills. 

May  7.-  1"  '    for    the  election  of 
Officers  of  thi  ee  of  live  Hamilton 

Branch.    The    bai.oi  ■         ■     ■          'icers 
notified  on  the  date  of  i  : 
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May  30. — Atiniial  Meeting.  At  this  meeting  the 
Scrutineers  appointed  announced  the  result  of  the  elec- 

tion of  Branch  Officers. 

The  reports  of  the  retiring  Chairman  and  Secretary- 
Treasurer  were  received  and  adopted. 

The  report  of  the  Legislation  Committee  was  also 
presented  by  E.  R.  Gray,  Representative  of  the 
Hamilton  Branch. 

A  resolution  was  passed  recommending  the  establish- 
ment by  the  Government  of  Canada  of  a  National 

Research  Institute  to  carry  on  and  direct  research  in 
such  industrial,  agricultural,  commercial  and  rredical 
problems  as  will  best  promote  the  conservation  of  Canada's resources. 

Nov.  13. — The  first  meeting  of  the  Fall  and  Winter 
Season  was  held  on  this  date  at  the  Royal  Connaught 
Hotel,  where  a  large  number  of  members  enjoyed  dinner 
and  a  musical  and  entertainment  programrre,  followed 
by  the  address  of  the  Chairman,  dealing  with  matters 
of  business  and  plans  for  future  meetings. 

Owing  to  the  approach  of  the  Christmas  Season  it 
was  found  impossible  to  arrange  anymore  open  meetings 
or  addresses  before  the  first  of  the  year.  A  number  are 
in  contemplation,  but  some  difficulty  has  been  experienced 
in  getting  speakers  who  will  come  at  their  own  expense 
to  address  the  Branch  on  new  or  original  topics. 

Legislation. 
Dviring  the  year  considerable  interest  has  been 

taken  by  the  Executive  and  Members  of  Hamilton 
Branch  in  the  proposed  Legislation  concerning  the 
Engineering  Profession,  which  has  been  the  subject  of 
much  thought  and  fruitful  endeavor  on  the  part  of  various 
Branches  and  bodies  of  the  Engineering  Profession,  and 
particularly  the  Members  and  Organization  of  The 
Engineering  Institute  of  Canada. 

The  local  Branch  has  given  its  support  in  the  matter 
through  the  Local  Members  of  Parliament  and  by  co- 

operation with  the  various  Branches  of  The  Institute. 

Financial. 

The  present  financial  standing  of  Hamilton  Branch 
is  as  follows: — 

Balance  on  Hand  Januarv,  1919,  as  per  last 
Annual  Report    $  78 .  26 

Total  receipts  during  year  from  Member- 
ship, Affiliate  Fees,  Etc       108 .  00 

Total    $186.26 

Total    expenses    to    December    31,    1919, 
including  sundry  unpaid  items       150.73 

Balance  on  Hand    $  35~.53 
R.  K.  Palmer, 

Chairman. 

CORBETT  F.  WHITTON, 

Secretary-Treasurer. 

Peterborough  Branch 

The  Peterborough  Branch  of  The  Engineering  Institute 
of  Canada  was  formed  on  Nov.  6th,  1919,  at  a  banquet 
in  the  Empress  Hotel,  at  which  the  following  prominent 
engineers  and  members  of  Council  were  present.  Col.  R.  W. 
Leonard,  Walter  J.  Francis,  Prof.  H.  E.  T.  Haultain, 
R.  A.  Ross,  Prof.  Peter  Gillespie,  James  White,  J.  B. 
Challies,  Fraser  S.  Keith,  A.  H.  Harkness,  Frank  Barber. 
The  City  Council,  and  the  Chairmen  of  all  the  local 
Municipal  bodies  were  present,  as  well  as  the  heads  of 
all  the  local  manufacturing  concerns  employing  engineers, 
and  there  is  no  doubt  that  the  prestige  of  engineers 
in  Peterborough  has  been  measurably  increased  as  a 
result  of  that  function. 

Previous  to  the  inauguration  of  the  Branch,  there 

had  been  in  existence  in  the  City  an  Engineers'  Club, which  had  been  carrying  on  successfully  for  over  two 
years.  While  the  results  were  excellent,  it  was  felt 
that  much  better  work  could  be  done  if  a  connection 
were  formed  with  The  Engineering  Institute  of  Canada. 
After  a  visit  from  Fraser  S.  Keith,  the  General  Secretary, 
who  explained  the  Aims  and  objects  of  The  Institute  to 
those  who  were  not  already  members,  it  was  decided  to 
form  a  Branch.  A  petition  was  presented  to  the  Council 
and  on  its  being  granted  the  inauguration  was  proceeded 
with. 

The  following  are  the  officers  of  the  Branch  for  the 
Season  of  1919-20. 

Honorary  Chairman. . .  Richard  B.  Rogers,  M.E.I.C. 
Chairman   G.  Reid  Munro,  M.E.I.C. 
Vice-Chairman   Roy  H.  Parsons,  M.E.I.C. Secretary. 
Treasurer   

Executive  Committee.- 

R.  L.  Dobbin,  M.E.I.C. 
D.  L.  McLaren,  A.M.E.I.C. 
.P.  L.  Allison,  M.E.I.C. 
A.  L.  Killaly,  A.M.E.I.C. 
G.  R.  Langley,  M.E.LC. 
E.  R.  Shirley,  M.E.I.C. 
C.  E.  Sisson,  M.E.I.C. 
P.  P.  Westby,  M.E.I.C. 

At  present  the  membership  of  the  Branch  is  as 

follows  : — 11  Members 
17  Associate  Members 
5  Juniors 

23  Affiliates. 56 

Since  the  Inauguaration  one  meeting  was  held  in 
December,  at  which  a  paper  was  presented  by  G.  B. 
Smith  of  Belleville  on  the  Central  Ontario  System  of 
the  Hydro-Electric  Power  Commission  of  Ontario. 

All  of  which  is  respectfully  submitted, 
G.  R.  MuNRO, 

Chairman. 
R.  L.  Dobbin, 

Secretary. 
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must  be  creditd  the  elaboration  of  n  '  '  "ion  project 
extensively  utilized  by  the  Special   i  lee  in  the 
drawing  of  a  uniform  legislation  bill  for  all  provinces. 

>\'hen  i!  were  urged  by  the  Council  to nuft  t!u  Mi:;.  .          IliiiiM  of  Commons  and  obtain 

ll  of  a  Cl.'i  1  Bill  duly  protecting 
li.^  employed  b>   w.^  it-deral Government, our 
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stm.iuw-s  of  the  Quebec  District  and  sent  reports  claim- 

ing the  justice  of  the  pre\ious  Bill. 

Through  our  Branch,  the  action  inaugurated  by 
7  was  e.xtended  to  the  Provincial  field.     A 
h:.  .  — :;t.s  paid  to  the  engineers  employed  by  the 
Quebec  Government  has  been  prepared  and  suggestions 
proposed. 

"■  ■  work    carried    by   other    branches les  of  salaries  that  should  be  p>aid 

cJnplo\ed    h\'    public    str\ice    companies, 
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precious  reports  on  salarie». 

!  '  It  of  a  al  Division  of  The 
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of  this  branch  ha\ing  a  committee  to  that  aim  since 
F.^rnirv   1918.     .\fter  much  study  and  canvr^—^'V'  <vith 

.ommittee  of  the  Montreal  Branch,  a  :  am 

.1-  t. .lined  that  showed  the  strong  assent  of  the  eiiguuvrs 
I  this  province. 

The  e.\ Denses  our  Branch  i 

tion  purpose-s  were  the  large-; 
results  oblai'ied   may   be   v 
pensaling    such    e.\penses.      ...    i.;i.^    i...^. 
Branch  has  the   oleasure   to   hold   assets  . 

$432.22  on  January  the  19th.  1921». 

Respectfully  submitted. 

.\lBfRT  R.  DEC.VRV. i'katrmam. 

J.  .\.  Blteal'. 

S*cr 
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St.  John  Branch wick  conditions,  and  will  bring  it  before  the  next  Section 
of  the  Legislature. 

We  beg  to  submit  herewith  our  second  annual  report 
of  the  St.  John  Branch  of  The  Engineering  Institute  of 
Canada,  covering  the  year  ending  December  31st,  1919. 

The  Executive  Committee  met  14  times  during  the 
year  and  transacted  a  large  amount  of  business.  There 
were  10  meetings  of  the  Branch,  besides  the  General 
Professional  Meeting  held  September  10th,  Uth  and 
12th.  The  following  papers  were  read  at  the  regular 
meetings  : — 

"A  Contractor  in  a  Clyde  Shipyard,"  by  G.  S. 
Baxter,  A.M.E.LC. 

"Reminiscenses  of  the  Early  Davs  of  Railway 
Location,"  by  C.  O.  Foss,  M.E.LC. 

"The  Reconstruction  of  the  Bridges  on  the  Dominion 
Atlantic  Railway,"  by  G.  G.  Hare,  A.M.E.LC. 

"Aids  to  Navigation  in  New  Brunswick  Waters/' 
by  G.  S.  Macdonald,  A.M.E.LC. 

"Experiments  with  High  Potential  High  Frequency 
Electric  Cunents,"  by  F.  P.  Vaughan,  A.M.E.LC, M.A.LE.E. 

"Cape  Bald  Breakwater,"  by  Geoffrey  Stead, A.M.E.LC. 

"New  Brunswick  Highways,"  by  B.  M.  Hill,  M.E.LC. 

"The  Dominion  Housing  Act  and  how  it  applies  to 
types  of  Houses  suitable  to  St.  John  under  local  building 
conditions,"  by  Chas.  L.  Archibald,  A.M.E.LC. 

The  programme  of  the  second  Maritime  General 
Professional  Meeting  and  the  report  of  the  proceedings 

have  been  published  in  "The  Journal." 

Two  of  the  Branch  meetings  were  held  in  conjunction 
with  the  St.  John  Board  of  Trade,  when  reports  were 
submitted  on  building  a  Community  Centre  with  court 
House  and  City  Hall  instead  of  rebuilding  the  Old  Court 
House,  destroyed  by  fire.  The  information  furnished 
and  the  discussion  will  undoubtedly  have  a  beneficial 
effect  on  pubhc  opinion. 

During  the  year  a  new  set  of  By-laws,  patterned 
after  the  E.LC.  standard  set,  were  drawn  up,  adopted, 
and  have  been  approved  by  the  Council. 

The  matter  of  obtaining  legislation  for  New  Bruns- 
wick engineers  has  taken  up  a  large  amount  of  time 

and  effort,  cuhninating  in  the  formation  of  the  "Associa- tion of  Professional  Engineers  of  the  Province  of  New 
Brunswick"  at  a  public  meeting  called  by  our  Chairman 
and  held  September  12th,  in  St.  John.  An  executive  coun- 

cil was  elected,  with  C.  C.  Kirby  as  chairman,  and  this 
has  revised  the  E.LC.  draft  of  Act  to  suit  New  Bruns- 

Effective  work  has  been  done  by  the  several  com- 
mittees. The  Employment  Committee  actively  co- 

operated with  the  Provincial  Soldiers  Civil  Re-establish- 
ment Committee  and  the  Government  Labor  Bureau. 

The  passing  of  the  Civil  Service  Act  and  the  Re-classi- 
fication of  the  Government  employees  was  urged.  Data 

has  iDeen  gathered  re  the  salaries  paid  engineers  in  N.B. 
and  considerable  work  has  been  done  by  the  committee 
appointed  to  investigate  the  subject  of  concrete  in  sea 
water  and  of  the  concrete  structures  in  local  waters.  A 
very  complete  bibliography  has  been  prepared  for  the 
use  of  the  committee,  etc.  A  Halifax  Branch  com- 

mittee is  co-operating  in  this  work. 

Delegates  of  the  Branch  are  on  the  local  Vocational 
Training  Committee,  which  has  been  able,  after  much 
difficulty,  to  get  the  City  to  take  action  ard  established 
Vocational  Training  schools,  which  are  already  proving  a 
popular  success. 

The  statement 

year  is  as  follows  : — 

of  Membership  at  the  end  of  the 

Non-  Application 
Grade  Resident      Resident      Total        Pending 

Members   
Associate  Members. . 
Juniors   
Honorary  Associate. 
Associate   
Affiliates   

11 3 14 
25 3 28 3 
9 9 1 
1 1 
1 1 

10 10 

57 63 

4 

Membership  end  of  1918         43 

Net  gain  for  year        20 

Four  members  have  moved  away  during  the  year. 

The  financial  statement   for  the  year   1919  is  as 

follows: — 

Receipts. 

Balance  from  1918    $  12.77 
Rebates  on  dues  by  Headquarters    107.35 
Dues  from  Affiliates    8.00 
General  Professional  Meeting  subscriptions .  124 .  50 
General  Professional  Meeting  sale  of  tickets  69 .  00 
General  Professional  Meeting  expenses  char- 

geable to  any  paid  by  Headquarters. .  49.70 

$371.32 
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Respectfully  submitted, 

C.  C.  KlRBV. 

Chairman 

$371.32     t^**^  effects  of  Ironstone  on  Cement  and  Lime  Mortar*." 

December   17th,   which   was  chiefly  devoted  to  a 
discussion  ofHhe  proposed  HaIifax-l>artmouth  bridge. 

A.  R.  CR00KSH.\nk, 

Halifax  Branch 

During  the  year  1919,  the  Halifax  Branch  held  eight 
meeting  as  follows: — 

January  15th.  .\nnual  meeting,  at  which  the  report 
of  the  Secretary-Treasurer  was  presented  and  the  fol- 

lowing officers  elected  for  the  coming  year: — 

Chairman   

Secretao'-Treasurer. Executive   

.F.  A.  Bowman 
K.  H.  Smith 
J.  L.  .Ulen 
L.  H.  \Mieaton 
A.  G.  Robb 
W.  P.  Morrison 
A.  F.  Dver 

February  20lh.  which  marked  the  beginning  of  the 
supper  meetings  which  have  proved  so  popular.  A 
paper  wa?  read  by  Capt.  T.  S.  Scott.  M  E.I.C.  on  roads. 

March  20th,  This  was  an  open  meeting  to  which 
Were  invited  members  of  the  Board  of  Trade,  Commercial 
Club  and  other  commercial  bodies.  W.  G.  Gordon, 
Transponaiion  Ennne^'r,  Canadian  General  Electric  Co., 
read  a  pap<rr  oa  ".Main  Line  Railway  Electrification  in 
Canada." 

.April  3rd.  Special  meeting  at  which  the  question  of 
1        '  .IS  dealt  with  and  recommendations  made  to 
'  .itive  of  the  Branch  on  the  Committee  for 
The  luflitutf. 

.\pril  25lh,  at  which  the  results  of  the  meeting  of 

The  meetinj;>:  thi*  year  have  bet-n  mark^  by  an increasinj.; 

note  the  nu;  ■> 
have  been  accepted  lor  m'  mterest 

Secrttary-Treafurrr.     in  the  meetings  and  in  the       .......vh. 

During  the  la^'  ^nch 
has  particularly  in  >ide 
of  the  proposed  bridge 
A  bridge  committee,  uik.^»   wi».  .>,,.  .     ̂ i. 
^^^leaton,  .\. M  E.I.C,  has  been  a;  .  on 
investigations.    The    various    i  ;  ns 
of  the  city  and  Dartmouth  h  ;i 
committee  to  further  the 
Halifax  Branch  has  a  repri 

to  advise  on  technical  pwinis.     1  hi-  : 
a  tentative  offer  to  conduct  the  p:,...   _. ,    . 
tions  at  the  proposed  site  and  have  oliered  ti 
these  investigations  at  cost.     In  this  way  the  i..j.i..^ij 
will  be  able  to  perform  a  distinct  service  to  the  community 
£md  to  der  -•  to  the  general  pubUc  the  value  of 
such  an  or...  a  as  ours. 

The  membership  of  the  Branch  has  shown  ::  .•^:   - ing  increase.    .At  the  beginning  of  the  year  the  S 
report  showed  a  membership  as  follows: — 

Members   24 
.Associate  Members  29 
Juniors    6 
Branch  .Affiliates  2 

Total  61 

The  present  membership  is  ?s  follows:— 
M.     •           

31 
.A               Member> 48 

Jujuors.. 
10 

Students 6 
Branch  .Alîiliates 2 

Total 
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an  increase  of: 

Members    7 

Associate  Members   19 

Juniors    4 

Students    6 

Total   36or_60% 

Summary  for  1918 

Receipts: 

July        6    Cheque    from    Head 
Office    $50.00 

Oct.      17    Cheque     from     N.S. 
Society     100.00 

Nov.     18    Fees     from     Branch 
Affiliate   70 

St.  John  Branch, 
share  of  Profes- 

sional Meeting       12 .  50  $163 .  20 

Disbursed: 

Stationery   26.79 

Advertising   20.97 

Expense    in    connec- 
tion with  meetings 28.00 

Entertainment     of 
Guests   23.75 

Postage   6.29 
Printing   2.20 
Incidental    office 

expenses   2.35 

Telegrams   ..31 

Expenditures  1918. 
( 

Balance  January 
1st,.  1919   

$110.66 

52.54 

Summary  for  1919 

Receipts: 

Jan.      13    Rebate  on  Advertis- 
ing     from      Head 

Office    $20.97 
Rebate  on  dues  from 

Head  Office       68.20 
Feb.      22    Cheque     from     N.S. 

Society       44.02 
May     14    Rebate  on  dues  from 

Head  Office       34.50 
Oct.      27    Rebate  on  dues  from 

Head  Office       71.60 
Receipts  for  1919..  $239.29 
Balance      Januarv 

1st,  1919    52.54 

$291.83 

Disbursed: 

Clerical  help    60.00 
Rebate  to  N.S.   So- 

ciety Members    78.00 
Postage    21.49 
Advertising    9.75 
Telegrams    2 .  55 
Entertainment     of 

guests    2 .  50 
Part's  Picture  Store . .  3 .  80 
Wreath  for  D.  McD. 

Campbell    5.00 

Expenses  in  connec- tion with  meetings .  5 .  00 
Stationery    1 .  88 
Incidental   office   ex- 

penses   2.90  $192.87 Balance  January 

1st,  1920    98.96 

Respectfully  submitted, 
F.  R.  Faulkner, 

Secretary-Treasurer. 

Approved, 
F.  A.  Bowman, 

Chairman. 
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9.00  AM. 

10.00  AM 

12.50  P. M 

1.15  P. M 

1.50  P.M 
2.00  PM 

2.45  P.M 

4.10  P.M 
4.20  P.M 
5.00  P.M 
5.30  P.M. 

8.30  P  M. 

PROGRAM  M  K 

Tiicvlay,  January  27ih,  1920. 

Opening    of    Rrgi^trutiun    ut    HeaJ- 
quarters. 
Ca"    ■     -1  Order,  Annual  M.    •  ' 
A;  :it  d!  Scrulintt-ry.  Ki  ! 
H.;v:i   . 
Adjournn-ient  until  2.45  P.M. 

Luncheon  at  Windsor  Hotel  for  Mem- 
bers and  L;idas,  and  invited  Guests. 

Formal  NN'elcome  and  Greeting. 
.\ddress  "Modern  liitihway  Problems," 
by  Mr.  K.  W.  James.  Assistant  Chief 
Engineer.  Bureau  of  Public  lîoads,  Wasli- 
ington,    D.C. 

An- 

Resuming  of  Business   Session, 
nual  Meetmg. 
Reception  of  Report  of  Scrutineers. 
.\ddress  of  Retiring  President. 
Inauguration  of  Incoming  President. 
Closing  of  Annual  Meeting. 

Reception    and    Dance,    Rose    Room, 
Windsor  Hotel. 

Wednesday,  January  28th.    1920 

10.00  A  NL         Calling  to  Order,  Professional  Meeting, 
at  Windsor  Hotel. 

"THE  GATEWAY  OF  THE 

PROFESSION" 

"The  Training  of  the  Chemical  En- 
gineer," by  R.  F.  Rultan,  M.A..  M.D., 

Sc.D..  F.R.S.,  Professor  of  Chemistry  and 
Director  of  the  Chemical  Laboratories, 
McGill  University. 

"The  Importance  of  Physics  in  En- 
gineering Education,"  bv  A.  S  Eve, 

D.Sc.,  C.B.E.,  F.K.S.,  Macdonald  Pro- 
fessor of  Ph>'sics,  McGill  University. 

Discussion,  by  four  authorities  on  tech- 
nical education —  Brig. -Gen.  C.  H. 

Mitchell.  C.B..C.M.G.,  D.S.O.,  M.E.l.C, 
Dean  of  the  Facult\'  of  Science  and 

Engineering.  I'niversitv  of  Toronto; 
Frank  D.  .\dams,  Ph  D.."D.Sc..  F.G.S.A.. F.R.S..  Hon.  M.E.l.C,  Dean  of  the 

Facult>-  of  .Applied  Science  and 
Acting  FYincipal,  McGill  L'niversitv; .\rthur  Surveyer,  B.A..B.A.  Sc..  C.É., 
M.E.l.C.    Member    of    the    Board     of 

12  50  P.M. 

1.10  P.M. 

1  30  P.M 

•  urnnïent. 

7.30  for  8 
P.M. 

.'or 

nt 

\m1I   be   at   hlx-riy   to  depart  any  urne 
(x-lure  tlje  cloying  hour. 

Annual    Banquet    of    the    Institute, 
Rose  Room.  Windsor  Hotel. 

Thursday.  January  29th.  1920 

10.00  A.M.  Continuation,   Professional   .Meeting 
ut  Windsor  Hotel, 

•ENGINEERING  ACTIVITIES    OF 

THE  PROVINCE  OF  QUEBEC" 
"Quebec's  Water  Power  Po!ic>  and 
the    Work    of    the  m» 

Commission,"     bv          re, 
B.A.^c.  CE..  M.Eil.L..  Lhiel  Engineer. 
Quebec  Streams  Conimission. 

"The  Operation  of  the  Quebec  Public 
Health  Act  "   bv  Thco.  J.   !  re, 
HASc.    CE.,    Si  Se,    Chi.  .j^- 
i  to    tl.-  .-ci     of 
i .  ;  the  Pr. 
"  Ihe  Evolution  o!  the  Public  Roads 

Problem  in  the  Pro%ince,"  b\  Alex. 
Eraser.  B.A>^  .  C  I  ..  A.M.E.I.C. 
Assistant  Chic!  Engineer.  Quebec 

Department  of  Roads. 

Adjournment. 
Resuming  of  Session.  Professional 

Meeting, — 

"AVIATION- 
"The    Policv    o!     -  ird    of 
Canada."  by  Lu  O.  M. 
1  '  A.,  K.C.  \  ice-C hairman  of  the 
.-...    :.  ..;J  of  Canada. 

"PULP  AND  P.\PER,  • 

"The  Pulp  and  Paper  Industr)-,"  by 
Ferd.  van  Bruvssel.  CE..  U.P.S. 

12.45  P.M. 

2.30  P.M 

5.00  P.M. 

8.30  P.M. 

"QUEBEC  FORESTS" 
"The   Forests  of  Quebec,"   bv Pichc.     A.M.E.I.C.    Chief 
<  •  tjucbec  Lands  and  l-^.> . 

.\i.i  imii  liment. 

C 

c. 

>ts 

lie- 

Smoker, 

Hotel. 

Ladies"    Ordinar>',    WiikImt 



78 JOURNAL     OF    THE    ENGINEERING    INSTITUTE    OF     CANADA 

Retiring  President's  Address 

The  very  high  honour  which  you  conferred  upon  me  a 
year  ago  in  electing  me  President  of  this  Institute  for  the 
year  1919,  is  a  distinction  which  I  value  most  highly. 
The  office  has  entailed  much  responsibility  and  many 
onerous  duties,  in  connection  with  which  I  take  this 
opportunity  of  acknowledging,  with  sincere  appreciation, 
the  enthusiastic  energy  of  our  Secretary,  Mr.  Keith,  and 
the  hearty  co-operation  and  most  valuable  assistance 
rendered  by  the  Vice-Presidents  and  the  Council. 

The  constant  and  imtiring  attention  devoted  by  the 
members  of  Council  to  the  large  problems  and  the  many 
details  involved  in  the  management  of  this  Institute, 
with  its  rapid  growth  in  membership  and  functions — 
necessitating  the  "burning  of  the  midnight  oil"  on  frequent occasions  at  Headquarters,  and  the  carrying  on  of  a  great 
deal  of  correspondence  and  telephonic  communication 
daily — has  amply  demonstrated  the  keen  interest  which 
is  being  taken  in  the  present  work  and  ensures  the  future 
success  and  prosperity  of  our  new  Institute 

The  last,  but  not  the  least  duty,  which  custom  has 
required  of  your  President  has  been  the  delivery  of  a 
Retiring  Address,  and  when  I  look  back  upon  the  high 
standard  and  importance  of  the  Addresses  of  some  of 
my  worthy  predecessors,  and  the  enormous  field  now 
covered  by  the  profession,  I  feel  that  this  is  a  duty  not  to 
be  taken  lightly  and  one  which  can  be  looked  forward  to 
only  with  trepidation.  The  greatest  difficulty  is  to  deter- 

mine what  subjects  to  select  and  where  to  stop. 

In  the  wonderful  and  rapidly-changing  age  in  which 
we  live  (."Reconstruction"  being  the  generally  accepted 
term  for  the  immediate  changes  which  are  taking  place), 
I  feel  that  it  would  not  be  amiss  at  this  time  to  review 
briefly  some  of  the  more  important  changes  or  develop- 

ments in  the  various  departments  of  engineering — 
especially  as  our  Institute  now  embraces  all  branches  of 
the  profession — and  consider  how  they  affect  the  members 
of  it,  individually  and  collectively. 

The  necessity,  created  by  the  War  for  rapid 
and  unprecedented  improvements  in  many  arts  and 
sciences  has  wrought  changes  which  will  prove  of  great 
benefit  in  the  arts  of  peace,  and  if  the  war  has  had  any 
redeeming  features,  the  improved  relations  between  the 
various  classes  of  the  community  and  the  great  strides  in 
advance  which  it  has  impelled  in  scientific  and  industrial 
pursuits,  are  results  which  cannot  be  overlooked. 

It  is  said  by  some  that  the  engineers  won  the  war;  but, 
as  there  are  many  claimants  to  that  distinction,  the  mem- 

bers of  our  modest  profession  will  be  content  if  they  are 
accorded  credit  for  the  part  they  have  taken  in  the 
trenches,  the  laboratories  and  the  workshops.  That  aid 
has  not  been  restricted  to  any  one  branch  of  warfare, 
but  has  been  as  diversified  as  are  the  many  branches  of  the 
engineering  profession,  extending  from  aeronautics  to 
submarine  navigation,  and  including  the  design,  manu- 

facture and  operation  of  all  manner  of  munitions  and 
vehicles  of  transport  by  air,  land  and  sea.  Nor  should 
we  overlook  the  equally  essential  work  of  sanitation  and 
water  supply  over  the  great  area  of  the  war  zone. 

Mention  should  also  be  made  of  the  splendid  service 
of  your  Vice-President,  Mr.  Haultain,  in  connection  with 
the  work  of  Soldiers'  Civil  Re-Establishment. 

During  the  year  we  have  welcomed  home,  with 
thankful  hearts,  the  large  number  of  our  Members  who 
have  rendered  such  notable  service  in  the  great  War,  and 
last  year  we  sadly  unveiled  an  Honour  Roll  in  the  entrance 
of  our  Head  Office  to  the  memory  of  those  Members  who 
gave  up  their  lives  for  the  cause. 

Well,  if  this  is  the  period  of  "Reconstruction,"  let 
us  start  at  the  beginning.  Sir  Oliver  Lodge  is  quoted  as 
saying:  "The  Universe  has  been  in  labour  for  a  hundred 
million  years,  and  has  produced — us!  We  are  a  remark- 

able product  and  we  are  behaving  at  the  present  moment 

in  a  remarkable  manner."  Of  course,  he  speaks  of  only what  we  can  comprehend.  The  ant  is  so  blind  that  he 
cannot  see  the  man  who  observes  his  diminutive  habitation. 

We  are  behaving  in  a  remarkable  manner  partly 
because  our  education  has  been  of  a  remarkable  character 
and  partly  because  we  have  recently  allowed  ourselves  to 
be  unduly  influenced  by  a  few  noisy  and  peculiar  people 
who  have  been  very  badly  educated.  The  recent  Educa- 

tional Conference  at  Winnipeg  is  a  remarkable  indication 
of  the  recognition  by  many  thinking  people  of  the  great 
needs  of  our  times.  We  have  left  untaught  much  funda- 

mental knowledge  which  should  have  been  taught  and 
we  have  taughtmuch  that  should  have  been  left  untaught, 
and  there  is  an  apparent  lack  of  national  sanity  in  us. 

A  few  years  ago  it  would  have  been  unnecessary  to 
deal  with  the  fundamentals  of  our  civilization;  they  were 
so  imbued  in  our  beings  that  it  was  almost  silly  to  for- 

mulate them  into  words.  We  rested  securely  in  the 

belief  that  "Truth  is  might  and  will  prevail."  Of  late, 
however,  so  much  false  teaching  and  distortion  of  funda- 

mental truths  has  been  disseminated,  and  accepted  by  so 
many,  that  downtrodden  Truth  would  appear  to  need  the 
assistance  of  some  Minister  of  Propaganda  if  she  is  to  hold 
her  place  and  prevail  before  the  structure  of  our  civili- 

zation is  badly  shaken.  Sound  economic  doctrine  is  just 

as  much  the  foundation  of  the  engineer's  professional education  as  mathematics  and  physics. 

We  have  the  much-taught  doctrine  that  '  'all  men  are 
born  "equal,"  which  is  an  obvious  fallacy.  It  is  a  self- 
evident  fact  that  there  is  as  great  natural  inequality- 
physically  and  mentally — in  the  different  branches  of  the 
human  race  as  in  any  other  species  of  the  animal  kingdom. 
This  difference  greatly  increased  by  the  moral  and  spiritual 
inequalities  of  the  human  race — is  influenced  again  and 
emphasized  by  environment  arid  education  from  the  cradle 
to  the  grave.  The  very  men  who  ignorantly  preach  that 
one  man  is  as  able  as  another  and  as  well  qualified  to  rule 
or  hold  office — that  race  and  family  count  for  naught- 
will  spare  no  pains,  in  breeding  his  live  stock  to  select 
parents  having  certain  desired  characteristics  of  disposition 
and  physique. 

G.  F.  Swain,  late  President  of  the  American  Society 
of  Civil  Engineers,  in  his  Address  at  their  Ottawa  Con- 

vention in  1913,  made  the  following  remarks: — 
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"K<|i>Mliiv   of   OMwliiion    nvaiib    imuptrfiMU    or 

oflai- 

"In  the  stviMKl  place  we  sttuuld  encouraj'e  ihe 
rtxinjiiilion  and  adininilioii  ol  superiority. 

of  tti: 
mun,  iKi 
content  \k 

There  are  two  kii  one  praix'worihy  ; 
ofw-  i,  iwihlf.     Tlu       ,....r^  from  a  laudable 
:i:  and  a  di-^ire  to  jx-rlect  oneself  so  far  as 
naiui.li  iiidownunt  will  permit.  The  other  sprinns 
from  envy  ainl  the  desire  to  reap  the  rewards  of  the 

industry  of  others.    T"  '      '       '  is 
to  be  encx)uraged;  e\  .m 

rjrtunity  to  de'.  mxlm 
possesion  of  •  :i;  but 

the  c  :  which  loni  envy,  which  leads 
men  u  ..v,^;.d  on  tiu.v....... ;ii  help  instead  of  self- 
help,  which  sanctions  fonn  of  unjust  taxation  which 

may  bi>  nothi-  '  than  lejîalized  robbery,  sliould 
in  every  pos>  .  be  repressed.     The  attention 
o'  ■  '    f  they w.  !  they 
ha\i-.     I:  ;  vKiiii  ilic  cuiidr  i-d 
one  or  tw  .nes  a^o,  even  tin  iie 

poorest  classes  at  the  present  time  are  immensely 
miproved.  Yet  with  all  the  reduction  in  working 
hours  tliat  has  taken  place  in  the  last  fifty  years,  and 
the  other  improvements  in  conditions,  I  doubt  if 
there  is  any  more  real  happiness  and  content  among 

t":  -.     Nor  have  I  any  doubt  that  the 
t  -lul  bettering  the  condition  of  the 
w.  :.  IS  blinds  them  to  the  opportunités  for 

tliii:  :ilt  and  industry." 

When  I  begin  to  quote  Mr.  Swain's  ver>'  notable .\ddress  I  scarcely  know  where  to  stop.  I  commend  it 
all  to  you  as  a  splendid  e.vample  of  a  well-reasoned  state- 

ment of  social  conditions  which  does  justice  to  the  disci- 
plined and  trained  mind  of  the  educated  engineer. 

The  value  of  such  expedients  as  Old  Age  Pensions, 
Unemployment  Insurance,  etc.,  may  be  overestimated, 

a-'  list  tend  *  i^aspirit  of  irresponsibiUty  and 
I.  lice,  tn  1.  incentive  to  thrift,  to  encourage 
c.  k  performed,  and  to  reduce 
iL  iity.     Such  results  do  not 
tend  to  advance  our  civilization. 

ahiliiv  to  dt-vrktp  aitd  harim*  nature'»  ̂ ttfHl 
tu 

"Th. 

slothful  
~ 

ïliall  bear  rule,  but  the 
"-   Proverbs  XllI,  24. 

A  popular  cry  of  the  ignorant,  uneducated  "socialist" 
is:  "Why  should  the  many  support  the  few."  .\11 
thinking  men  kn<nv  that  it  i-^  the  few  who  have  the 
energy,  i:  rprise  to  overcome 
thegreat:   _,...  ;\  lieintheroiid to 
success — to  explore  the  unknown  ;  the  earth  and 
^  .1..  .»..„,  .    ..    ;ki..  ...  ..-an,  and  .,i,.  .i...  hidden 
r  ;phical,  .  ^al  and 
chcnucai.   anu   lorcc  iii.r  to  yield   up  iilt   unul^<.ovcred 
secrets,  and  who,  through  their  natural  and  acquired 

)OII.  jusl 

d  tl»e  u the  -.  tliat  1 
of  kui=ia,  a>  \sl  :-cx  lier  to  da) . 

On  our  own  O'litiMcui  \^i-  li;i\i-  tudn'.   .itti-nM)!-  hv 

Uie  ignorant  and  mi^ . and  arch  stones  of  oui 
times  it  would  appear  tl. 

'    ii;    their    elTorts.      i 

1,  who  realize  th<-  (\ luUuvs  .my  such 
liave.   iXThai)s, 
physical  and  econon .  .  theinisei ves 

with  a  thorough  knu...-  _..d  pr''>:<'>-  "n 
resist  such  dangerous  ti  :  .ten  tht 
arch  of  civilization  as  wc  n.^ ^  ̂   ,.j  wj> . 

The  foundation   stones  may  be   popularlv  'tho'j;;h 

loosely  and  incorrectly)  described  as  "C 
arch  stones  as  "Labour."     Each  i-  ('• 
other.     I   say   "may  be    popularly 
every  man  who  possesses  a  c-   "■•  '.^v  nu;;-.!  <-'i 
dollar's  worth  of  any  useful  'lity  or  one 

mo!  ' on- of  eifilii  or  icii  : 
himself  ard  th' 
counted  of  the  same  value  lo 

enterprise,  ability  and  i-  ■' '-• 
factory  full  of  empK  ■ 
the  factor\' in  continunu-  I'jju.iu";:  >■.:  .i  y'-. 

In  the  Bulletin  of  the  A.  1.  M.  &  M. 
1919,  Calvert  Townley,  President,  is  quoted  . 

"We  emerge  from  war  ti-   where  the  voice  of  reason 

clamor  of  1  ' soft-heartt- 

of  • 

OCc. 
through,   back  irom  ihe  t 
inevitable  consequeP'—  -'•:   ,.. 

"We  need  tht-  s  clear  tlKHitiht.  a!\» ,..- 
workir. 

open,   '. 

hearted  reu>rmers. 

but  tliink  thein  - 

the  engineer's  . own   milKis,    bui    .n      ■■.<■-.•'...    .'.nr.    .<•    -.'iuv    ..t;ii<.u.ji 
truths. 
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"That  the  hand  deserves  not  the  same  reward 
as  the  brains;  that  there  is  no  justice  in  a  demand  to 
share  profits  unless  losses  be  divided;  that  there  is  no 
partnership  where  gains  and  not  risks  are  shared; 
that  no  wages  are  earned  or  can  endure  that  are  not 
fully  reproduced  in  product;  that  there  is  no  great 
limitless  body  of  wealth  that  can  continue  to  pay 
labour  which  does  not  reproduce  its  wage  plus  a 
profit  to  be  added  to  accumulated  capital;  that  all 
products  are  the  result  of  joint  effort  of  brains  and 
labour,  plus  capital  and  opportunity,  and  that  all  of 
these,  save  the  last,  must  share  the  output  or  the 
industry  shortly  ceases. 

"We  need  fearless  men  who,  in  the  market-place 
and  from  the  house-top,  will  force  back  to  the 
knowledge  of  the  world:  that  since  the  beginning  of 
history  brains  have  ruled  brawn;  that  the  brain 
deserves  and  in  the  ultimate  will  inevitably  receive 
greater  reward  than  the  hand;  that  any  proposed 
condition  that  puts  brawn  over  brains  plans  the 
pyramid  on  its  apex  and  necessarily  is  one  of  unstable 

equihbrium." 

"Labour  Unrest"  is  largely  the  result  of  failure  or 
refusal  to  recognize  such  facts  and  conditions  as  funda- 

mentally right.  The  workers  are  led,  by  observation  of 
occasional  large  returns  upon  capital  (always  featured  in 
our  newspapers  with  sensational  head-lines)  to  ignore  the 
risk  and  more  frequent  losses  incident  to  industry — (hidden 
in  very  small  print,  if  mentioned  at  all).  The  taxation 
of  excess  profits  has  incited  the  worker  to  seek  a  share  in 
these  profits,  while  overlooking  the  logical  conclusion 
that  they  would  necessarily  require  also  to  share  in  the 
losses,  as  it  is  difficult  to  understand  how  partnership  in 
industry  can  long  exist  without  joint  distribution  of  the 
risks  as  well  as  the  rewards. 

Occasionally  one  hears  of  apparent  success  in  some 
scheme  of  profit-sharing,  joint  industrial  councils  or 
suggestion  of  "sweating  the  machinery  instead  of  the 
men,"  and  doubtless  there  are  some  industries  to  which 
such  schemes  can  be  adapted  so  long  as  the  results  of 
operation  are  profitable.  In  the  event  of  losses,  however 
(if  only  over  a  short  period  of  time),  I  fear  that  the  system 
would  not  long  survive  such  treatment.  I  defy  any 

engineer  to  tell  me  how  to  "sweat"  a  pick  and  shovel without  some  measure  of  perspiration  on  the  part  of  the 
wielder  thereof. 

Under  many  of  the  proposed  schemes  it  would  be 
difficult  to  obtain  the  labour  necessary  to  start  a  new 
enterprise  or  to  continue  an  established  one  during  a  time 
of  temporary  business  depression. 

A  great  part  of  what  is  termed  "common  labour"  in this  country  does  not  understand  our  language,  our  laws 
or  our  business  methods,  beyond  the  signing  of  a  name  or 
marking  of  a  cross  on  the  pay-roll  at  regular  intervals; 
and  the  meaning  of  a  stock  certificate  would  be  utterly 
bej'ond  their  comprehension. 

As  ability  to  understand  what,  to  him,  are  the  intri- 
cacies of  business  as  applied  to  profit-sharing,  etc.,  is 

absolutely  essential  to  the  success  of  such  schemes,  and  as 
practically  the  only  education  these  men  receive  in  this 

direction  is  such  as  is  instilled  into  them  by  agitators  who 
find  fomenting  industrial  strife  a  much  pleasanter  occupa- 

tion than  working  for  a  living,  the  prospects  for  the  general 
successful  adoption  of  these  innovations  is  not  bright. 

If  solutions  are  possible  whereby  the  lot  of  the  working 
man  can  be  improved,  the  engineer — whose  training  and 
life-work  are  devoted  to  the  solution  of  practical  problems 
— is  most  capable  of  finding  them. 

Engineers  know,  as  well  as  the  intelligent  workmen, 
how  fictitious  are  most  of  the  alleged  grievances  in  many  of 
the  recent  strikes.  These  workmen,  perhaps,  are  not  to 
be  too  severely  criticised  if  they  are  content  to  accept  any 
immediate  advantage  that  may  be  secured  by  means  of 

,  some  temporary  trouble.  The  frequent  argument  that 

"If  all  vote  for  a  strike  there  won't  be  any"  is  very  seduc- tive. 

All  mankind  tends  to  crystallize  into  tribes  or  factions 
under  a  leader.  Sometimes  the  employer,  by  his  strength 
of  character  or  fair  dealings,  commends  himself  to  the 
employees  as  a  leader,  and  in  such  cases  there  is  seldom 
serious  labour  troubles.  Lacking  this  condition  the  men 
select  their  own  leaders  and — as  frequently  in  demo- 

cracies— the  selection  is  not  always  of  the  wisest  or  most 
moderate  man.  This  leader  in  order  to  justify  himself 
works  day  and  night  and  Sundays  to  find  trouble,  in  the 
solution  of  which  he  can  demonstrate  his  fitness  for  the  job. 

Until  the  wise  heads  in  the  Unions  get  together,  take 
control  and  educate  the  others  along  lines  of  duty  and 
honest  service  to  their  fellow  men,  there  can  be  no  indus- 

trial peace. 

The  present  tendency  appears  to  be  toward  the  obtain- 
ing of  special  legislation  and  privileges  for  highly  organized 

bodies  of  labour  beyond  its  proportional  value,  which, 
if  continued,  must  result  in  the  eventual  extinction  of  the 
particular  Union,  Trade  or  Business  involved,  just  as  the 
Trade  Guilds  of  the  Middle  Ages  perished,  and  as  the 
stone-cutter's  trade  dwindled  when  concrete  took  the 
place  of  cut  stone.  A  striking  example  is  the  headway  that 
the  use  of  concrete  is  making  for  house-building  in  England 
as  a  result  of  the  "ca-canny"  of  the  Bricklayers'  Unions, which  is  largely  responsible  for  the  increased  cost,  and, 

therefore,  the  rent,  of  the  labourer's  cottage. 
W.  R.  Ingalls,  in  an  admirable  Address  before  the 

Canadian  Mining  Institute  in  May  last,  cites  the  case  very 

clearly,  as  follows: — 

'  'It  was  the  theory  of  Karl  Marx,  from  whose  teachings 
are  drived  so  many  of  the  fallacies  of  the  present  time, 
that  labour,  in  its  narrowest  sense,  produces  every- 

thing, and,  therefore  that  labour  should  have  all  that 
it  produces.  That  idea  is  frequently  expressed  now, 
all  over  the  world.  We  have  already  seen  that  labour 
gets  almost  all  as  it  is,  and  what  remains  it  would  not 
get,  for  if  profits  for  example  are  the  reward  of 
intelligence,  the  removal  of  intelligence  would  remove 
profits  also.  So  long  as  the  world  was  dependent  upon 
mere  man-power  there  was  no  very  great  advance  in 
the  wealth  of  nations  beyond  what  was  due  to  increase 
in  population.  There  is  no  good  reason  to  believe 
that  an  Englishman  in  the  reign  of  George  IV  could 
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prutila  and  ilic  interest  on  industrial  capital. 

"I  have  shown  I  hope  that  there  caruiot  be  any- 
thing essentially  wrong  in  the  existing  system  of  the 

distribution  of  the  produce  of  industry  as  lietween 
labour  and  capital.  labour  cannot  divide  among 
Itself  any  more  than  there  is  to  divide,  i.e.,  the  total 
of  what  is  produced.  That  is  self-evident.  It  may 
attempt  to  seize  the  modest  share  of  capital,  but  if  it 
succecids  in  doing  so,  that  share  dries  up.  If  it  con- 

fiscates capital  itself  it  does  not  gain  anything,  for 
capital,  without  the  directing  minds  to  use  it  produc- 

tively, ceases  to  be  of  advantage  to  anybody.  The 
t^  .-s  in  Mexico  and  Russia  have  shown  what 
: .  The  Bolshevists  of  ot  her  countries  will  lead 

d  if  they  have  their  way.    Why  is  it  that 
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ing the  populace  with  irritant  poisons,  while  doctrin- 
aires who  hold  professorial  chairs  are  issuing  fallacies, 

while  a  motley  crowd  in  Russia  is  performing  the 
most  cruel  and  disastrous  experiment  every  known,  we 
cannot  drive  into  the  heads  of  px.^ple  that  even  as 

•1  ■   under  the  capitalistic  system  they  get  all 
ihal  lhe\  can  gel  no  more  than  they  produce, 

and  that  it  is  not  the  jxjwer  of  the  mass  but  rather  the 
minds  of  the  few  that  have  uplifted  them  to  the  stage 
of  comfort  lliat  they  enjoy  to  day,  which  is  vastly 
superior  to  what  it  was  a  century  ago.  If  the 
Marxian  doctrine  has  been  true  laix)ur  would  be 

paid  now  what  it  was  100  years  ago,  no  more." 

"It  is  of  profound  importance  to  make  the  mil- 
lions of  workers  see  things  correctly,  for  they  are 

blindly  approaching  a  time  when  adverse  economic 
conditions  are  going  to  drive  them,  and  no  socialistic 
rantings  or  jxiumalistic  policies  by  the  Clovernment 
are  going  to  lu-lp  them.  The  world  has  Ixconie  so 
much  poorer  by  the  squandering  of  wealth  and  man- 

power during  the  war  that  no  advance  in  the  scale  of 
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The  result  of  the  feeling  mentioned,  on  the  part  of 
the  public,  is  the  tendency  to  form  unions  in  other  walks 

of  life  for  self-protection,  such  as  the  "Middle  Classes 
Union"  in  Lx)ndon;  or  to  secure  proper  recognition  of  the 
professions  by  the  public  and  the  Government  through 
legislation. 

Doctors,  lawyers,  dentists  and  land  surveyors  have 
long  enjoyed  legislative  protection,  doubtless  to  the  great 
benefit  of  the  whole  commimity. 

The  engineering  profession  is  so  all-embracing  that 
much  difficulty  has  been  found  in  framing  suitable  legisla- 
lation  in  the  past  to  meet  the  manifest  requirements  of  the 
profession. 

Last  April,  however,  in  obedience  to  the  Resolution 
passed  at  the  last  Annual  Meeting,  a  Committee  from  the 
whole  Dominion  met  in  Ottawa  and  drafted  an  Act  for 
submission  to  the  several  Provincial  Legislatures.  We  are 
advised  that  much  progress  has  been  made  looking  toward 
the  enactment  of  this  legislation  and  that  our  individual 
members  in  each  Province  are  co-operating  with  the  mem- 

bers of  the  Mining  Institute  and  other  members  of  the' profession  who  are  not  enrolled  on  our  list. 

This  is  not  a  new  movement.  I  think  I  remember  it 
as  quite  a  lively  subject  of  debate  in  the  old  Society 
meetings  thirty  years  ago,  and  I  read  that  it  was  seriously 
vmder  discussion  by  the  Institution  of  Civil  Engineers 
about  the  same  time. 

In  the  United  States  ten  individual  States  have 
enacted  laws  licensing  or  registering  engineers.  Eighteen 
States  require  the  licensing  or  registering  or  architects, 
and  six  States  require  the  licensing  or  registering  of  land 

surveyors."  These  laws  overlap  in  a  confusing  manner, are  not  all  imiform  and  are  likely  to  prove  very  embarras- 
sing and  annoying  to  engineers  whose  activities  extend 

beyond  the  limits  of  a  single  State.  Consequently,  the 
Engineering  Council  has  made  a  report,  dated  December, 
1919,  recommending  a  tmiform  registration  law.  In  this 
they  have  followed  the  precedent  of  The  Engineering 
Institute  of  Canada  and  the  great  engineering  societies  in 
England. 

The  Institution  of  Civil  Engineers  is  endeavoring  to 
have  passed  legislation  to  make  it  illegal  for  local  Govern- 

ment authorities  to  expend  public  funds  upon  works  unless 
under  the  supervision  of  a  properly  qualified  engineer;  also 
to  obtain  statutory  powers  to  prescribe  the  qualifications 
and  to  conduct  examinations  for  admission  to  the  pro- 

fession of  Civil  Engineers;  to  keep  a  register  of  civil 
engineers,  and  to  prevent  persons  who  are  not  duly  quali- 

fied from  holding  themselves  out  as  members  of  that  pro- 
fession. 

In  this  connection,  we  must  consider  the  difficulty 
caused  by  the  confusion  in  the  popular  mind  between  the 
professional  engineer  and  the  skilled  artisan  (often  a  mem- 

ber of  a  trades  union)  who,  in  England,  is  defined  as  an 

"engineer."  A  possible  solution  in  Canada  is  a  more distinctive  name  for  our  Institute. 

During  his  recent  visit  to  Canada,  His  Royal  High- 
ness,   the   Prince   of   Wales,    graciously   honoured   our 

Institute  by  consenting  to  become  an  Honorary  Member. 
This  distinction  I  am  sure  is  a  subject  of  much  pleasure  to 
all  our  Membership,  and  especially  to  those  who  had  the 
honour  of  serving  with  His  Royal  Highness  in  the  late 

War. 
Your  Council  has  taken  an  active  and,  we  believe,  a 

useful  part  in  endeavoring  to  obtain  reasonable  salaries 
for  members  of  the  engineering  profession  employed  in 
the  Government  service. 

A  Committee  of  your  Council  waited  several  times 
upon  the  Civil  Service  Commission  and  the  Minister  to 
present  the  case  of  our  mem^bers, — we  believe  with  very 
good  success.  The  Act  when  passed  will,  of  course,  not  be 
perfect  nor  meet  the  views  of  all  our  members,  but  in  the 
Act  is  provision  for  further  consideration  of  individual 
cases  of  injustice,  so  that  they  may  be  dealt  with  from 
time  to  time. 

Your  monthly  "Journal"  is  now  well  established  and 
is  commending  itself  very  favorably  to  all  the  membership. 
Let  us  all  help  to  increase  its  circulation  among  the  pro- 

fession and  its  usefulness  to  the  utmost. 

The  financial  statement  shews  a  deficit  for  the  year, 
due  largely  to  extraordinary  expense  of  legislation  com- 

mittee meetings  and  the  starting  of  The  "Journal"; but  it  is  fully  expected  that  this  deficit  will  be  speedily 

wiped  ofï. 
Government  official  recognition  of  The  Institute  was 

accorded  by  the  Minister  of  Labour  in  granting  represen- 
tation to  The  Institute  at  the  Industrial  Conference  at 

Ottawa  in  September,  at  which  conference  our  delegates 
took  part  as  representatives  of  the  majority  of  the  popula- 

tion who  are  neither  employers  nor  labour  unionists,  but 
none  the  less  are  suffering  on  account  of  the  disputes  be- 

tween these  two  classes. 

The  membership  of  The  I nstitute  during  the  past  year 
has  increased  greatly  in  excess  of  previous  years.  It 
should  be  the  aim  of  each  member  to  get  every  qualified 
engineer  of  good  character  into  our  Institute.  Those  who 
cannot  qualify  for  full  membership,  may  be  very  useful 
as  Affiliates,  who  will  find  their  association  with  our 
Institute  of  great  service  to  them. 

We  now  have  Provincial  Divisions  of  The  Institute 
actively  working,  including  eighteen  very  energetic 
Branches  which  are  enthusiastically  vieing  with  each  other 
in  a  friendly  contest  for  the  best  results  in  increase  in 
membership  and  the  contribution  of  valuable  papers. 

Our  endeavour  should  be  to  make  this  Institute  more 
than  ever  a  national  society,  and  thus  increase  our  pres- 

tige and  usefulness  to  our  country  and  to  one  another. 

It  should  be  our  policy,  even  our  duty,  to  do  all  we 
can  to  the  end  that  engineers  employed  by  Governments — 
Federal,  Provincial  and  Municipal,  and  even  industries 
as  far  as  practicable,^shall  be  efficient  and  shall  be 
Canadians;  to  insist  on  all  machinery  and  supplies,  the 
purchase  of  which  we  may  individually  control,  being  of 
Canadian  manufacture. 

Some  years  ago  I  was  asked  by  a  very  prominent  and 
capable  engineer  from  the  United  States  to  take  charge  of 
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LKiMii.nients.     S'our  opinions  will  gain  attention  and 
respect  if  you  are  a  disinterested  critic. 

The  newspapers  need  your  help.    Their  life  blood  is 

■  that  depends  on  circulation,  and  I  am 
:  1  depends  to  a  great  extent  on  sensational 

head-lines  and  reading  matter  rather  than  on  truth  and 
snnit\      The  easiest  and  cheapest  matter  a  newspaper 

lish  to  increase  its  circulation  is  that  which  caters 

u .  :-i  ̂   L  .v.nal  or  personal  prejudices,  and  the  "Freedom  of  the 
Press"  makes  this  form  of  attack  diflicult  to  correct. 
Undue  prominence  in  head-lines  and  photographs  is  given 
to  any  radical  or  extreme  utterance  of  even  the  most 

.  when  any  situation  points  to  the 
article,  merited  or  unmerited,  at  the 

of  an  indusip.',   it   is  not   neglected.     A   home 
is  s^  111  ted  rather  than  a  foreign  corporation  doing 

iOuntr>',  and  this  tends  to  discourage  our 
i,.  ,,,i  ,.,nwi  .i-ts  to  the  advantage  of  foreign  concerns. 
You  can  do  much  to  correct  this  by  advertising  in  papers 
that  sh>  .  ard  for  truth  and  justice  rather  than  in 

"The  M  lleadliner."   "The  Evening  Spasm"  or 
"The  Weekly  Hysteria,"  even  if  the  circulation  be  not  so 
great. 

If  newspapers  were  obliged  to  attach  the  name  of  the 
writer  to  each  article  they  pubhsh  the  reader  would  Ix^  in  a 
much  better  position  to  know  what  important!  -Ik mid  be 
attached  to  the  article,  than  under  the  pn  em. 
Such  a  practice  would  tend  to  produce  a  ̂ ail..^  ..i.i^s  of 
writers  and  greatly  le^^'n  social  unrest.    One  shudders  to 
think  of  the  verdict  of  posterity  on  the  sanity. 
fulness  and  ̂ en>e  of  humour  of  our  age  if  it  is  to  1  h 
by  some  examples  of  our  daily  and   weekly  newspapers 
stored  in  museums  100  vears  hence. 
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most  desirable  surfaces  to  meet  varying  conditions  of 
traffic  ;  and  have  studied  the  best  form  of  organization  to 
carry  along  such  work  with  the  greatest  economy. 

As  an  indication  of  the  future  of  highway  construction, 
it  is  interesting  to  note  to  day  the  development  of  motor- 

truck haulage  in  the  conveyance  of  freight,  particularly 
household  goods,  from  a  home,  say,  in  Hamilton  or 
Toronto  to  another  home  in  New  York,  returning  with 
freight  of  a  similar  nature,  in  competition  with  the  rail- 

roads. Such  traffic  between  cities  and  to\\^ns  in  southern 
Ontario  is  reaching  considerable  proportions,  and  the 
time  is  not  far  distant  when  the  Railway  Commission  will 
find  it  necessary  to  take  this  traffic  under  its  control. 
At  present  it  is  profitable  and  promises  to  expand  in  much 
greater  proportion  than  the  mileage  of  good  roads. 
Interurban  electric  railways  do  not  serve  requirements  as 
do  the  motor  trucks,  and  can  not  replace  them  (given  good 
roads)  even  at  the  cost  of  a  great  extension  of  unprofitable 
investment  therein. 

In  electric  railway  work,  advance  will  be  made  in 
electrifying  busy  terminals,  and  the  high  cost  of  fuel  will 
encourage  the  electrifying  of  some  main  line  sections  where 
dense  traffic  and  convenient  water  power  indicate. 

The  load  on  hydro-electric  stations  is  generally  very 
irregular,  and  where  the  flow  of  water  is  abundant  it  is 
possible  that  the  spare  power  (during  slack  hours  or  days) 
might  be  used  to  heat  reservoirs  of  water  or  oil  for  heating 
buildings.  I  have  read  of  such  surplus  power  being  used 
to  heat  boilers  in  Swecen  to  supplement  the  heat  from 
very  expensive  coal. 

The  Scientific  and  Industrial  Research  Commission  is 
carrying  on  -a  great  deal  of  most  valuable  work  of  an 
engineering  nature,  such  as  the  preparation  of  peat  and 
the  lignites  of  the  Western  Provinces  to  warrant  their  more 
extended  use.  This  is  a  very  promising  field  for  the 
engineer. 

Associated  with  this  problem  is  the  similar  one  of  the 
coking  of  U.S.  bituminous  coals  at  well-selected  centres, 
to  produce  coke  for  domestic  and  metallurgical  purposes, 
gas  for  domestic  lighting  and  heating  and  power  transmis- 

sion, and  the  saving  of  the  valuable  liquid  by-products. 

The  transmission  of  power  by  gas  made  under  these 
conditions  may  well  supplement  the .  transmission  by 
electricity  where  comparative  costs  are  favorable. 

In  metallurgy  great  strides  have  been  made  in  the 
past  few  years,  particularly  in  the  flotation  of  minerals 
from  the  finely-ground  ore  by  the  aid  of  a  small  amount 

of  oil  and  the  "formation  of  a  froth.  Wasted  sand  tailings in  the  Cobalt  district,  containing  as  low  as  3}4  ounces  of 

silver  to  the  tons,  are  being  re-ground  and  "floated" economically  with  an  extraction  of  about  66%  and  a  loss 
in  tailings  of  under  1}^  oimces. 

.  Canada  has  of  late  increased  the  range  of  her  metallur- 
gical manufactured  products  to  include  many  alloys  of  iron 

with  manganese,  chrome,  molybdenum,  etc. 

The  refining  of  nickel,  which  has  been  carried  on  for 
some  years  in  Canada  in  connection  with  the  refining 
of  silver,  cobalt  and  arsenic,  has  recently  been  greatly 
increased  by  the  operations  of  the  International  Nickel 
Corporation  at  Port  Colborne.  The  British  American 
Nickel  Company  is  opening  up  its  extensive  refinery  near 
Aylmer,  P.Q. 

Such  industries  have  created  a  demand  for  Canadian- 
made  soda  ash,  bleach,  liquid  chlorine,  etc.,  which  are  now 
to  be  obtained  in  needed  quantities. 

The  fixation  of  atmospheric  nitrogen  has  been  carried 
on  at  Niagara  Falls,  Ont.,  for  some  years  as  cyanimid, 
and  this  same  plant  is  now  manufacturing  sodium  cyanide 
for  the  extraction  of  silver  and  gold  from  their  ores  and  for 
insecticide  purposes. 

In  all  these  technical  industries  may  be  found  scope 
for  the  young  engineer  who  is  adaptable  and  ambitious. 

In  the  industrial  world,  paper-making,  iron  and  steel 
making,  machine-shop  work,  etc.,  there  are  great  oppor- 

tunities for  the  energetic,  resourceful  engineer. 

In  conclusion,  help  the  other  fellow  and  you  won't  need help.  Maintain,  as  you  have  always  done,  the  dignity  of 
the  profession,  even  if  the  disproportion  is  at  present  very 
marked  between  your  salaries  and  the  pay  of  the  unskilled 
labourer.    Such  conditions  cannot  be  permanent. 

Let  us  all  help  to  make  The  Engineering  Institute  of 
Canada  an  institution  of  national  pride.  Do  not  discour- 

age members  from  joining  other  Engineering  Societies 
which  they  believe  will  be  of  service  to  them,  but  impress 
upon  all  professional  engineers  the  duty  of  helping  this 
Institute  to  be  of  service  to  Canada,  to  the  Empire,  and 
to   their   professional   brethern. 

We  should  increase  the  number  of  our  Branches  from 
eighteen  to  fifty  and  our  membership  from  nearly  4000 
to  10,000  and  put  the  Engineering  Profession  where  it 
properly  belongs  by  virtue  of  the  wonderful  importance 
of  its  work  in  almost  all  branches  of  human  endeavor. 

Canadian  Mining  Institute 

The  Twenty-Second  Annual  General  Meeting  of  the 
Institute  will  be  held  in  the  King  Edward  Hotel,  Toronto, 
on  Monday,  Tuesday  and  Wednesday,  March  8th,  9th  and 
10th,  1920. 

C.  W.  Knight,  Bureau  of  Mines,  Toronto,  is  secretary 
of  the  Local  Committee  and  members  wishing  to  make 
hotel  reservations  should  notify  him  at  an  early  date. 
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413  P.  P.  Westbye   Peterborough,  Ont. 
414  C.  Held  Munro   Peterborough,  Ont. 
415  F.  O.  Orr   Alfred.  Ont. 
416  T.  A.  MacLean   Halifax,  N.S. 
417  D.  S.  Barton   Levis,  P.O. 
418  J.  S.   Bates   Kenogami,  P.Q. 
419  C.  W.  tunes   Halifax,  N.S. 
420  C.  E.  Hogarth   Berchierville,  P.O. 
421  C.  L.  Cate...   Sherbrooke.  P.O. 

422  Geoffrey  Stead   Chatham,  N.B. 
423  F.  G.  Engholm   Toronto,  Ont. 
424  E.  M.  Proctor        Toronto,  Ont. 
425  Geo.  Hogarth   Toronto,  Ont. 

No.  Name  Address 

426  W.  A.  McLean   Toronto,  Ont. 
427  R.  H.  Harcourt   St.  Catharines,  Ont. 
428  H.  B.  R.  Craig   Windsor,  Ont. 
429  R.  Yuill   Truro,  N.S. 
430  W.  P.  Anderson   Ottawa,  Ont. 
431  L.  G.  Denis   Ottawa,  Ont. 
432  Alex.  J.  Grant   St.  Catharines,  Ont. 
433  D.  W.  McLachlan   Ottawa,  Ont. 
434  B.  F.  Haanel   Ottawa,  Ont. 
435  W.  Matheson   Hawkesbury,  Ont. 
436  J.  A.  Boyie   Ottawa,  Ont. 
437  T.  H.  Jones   Brantford,  Ont. 
438  E.  A.  Stone   Ottawa,  Ont. 
439  A.  B.  Lambe   Ottawa,  Ont. 
440  R.  F.  Uniacke   Ottawa.  Ont. 
441  James  White   Ottawa,  Ont. 
442  E.  T.  WiUde   Toronto,  Ont. 
443  J.  A.  ReJd   Cobalt,  Ont. 
444  M.  Wolff   Ottawa,  Ont. 
445  F.  H.  Emra   Ottawa,  Ont. 
446  M.  B.  Atkinson   Ottawa,  Ont. 
447  J.  S.  Armstrong   Fredericton,  N.B. 
448  J.  Sinton   Toronto,  Ont. 
449  A.  W.  Sullivan   Valleyfield,  P.Q. 
450  G.  H.  Kohi   Sault  Ste.  Marie,  Ont. 
451  E.  A.  Markham   Regina,  Sask. 
452  D.  H.  Lunam   Regina,  Sask. 
453  A.  F.  Stewart   Toronto,  Ont. 
454  R.  J.  Lecky   Regina,  Sask     . 
455  C.  M.  Goodrich   Walkervllle,  Ont. 
456  M.  A.  Lyons   Winnipeg,  Man. 
457  C.  H.  Keefer   Ottawa,  Ont. 
458  J.  Aird    Toronto.  Ont. 
459  C.  G.  Moon   Vancouver,  B.C. 
460  H.  K.  Wicksteed   Toronto,  Ont. 
461  C.  V.  Gale   Ottawa,  Ont. 
462  G.  Gordon  Gale   Ottawa,  Ont. 
463  D.  S.  Scott   Quebec,  P.Q. 
464  Arthur  Dick   Quebec,  P.Q. 
465  C.  F.  Whitton   Hamilton,  Ont. 
466  R.  L.  Latham   Hamilton,  Ont. 
467  J.  A.  Elliott.   Nelson,  B.C. 
468  D.  Walter  Munn   Kingston,  Ont. 
469  F.  A.  Dallyn   Toronto,  Ont. 
470  Morris  Knowles   Windsor,  Ont. 
471  A.  LaRoche   St.  Zotique,  P.Q. 
472  J.  N.  T.  Bertrand   Isie  Verte,  P.Q. 
473  Roger  A.  DeValter   Sherbrooke,  P.Q. 
474  F.  H.  Kester   Walkervllle,  Ont. 
475  F.  F.  Miller   Napanee,  Ont. 
476  Romeo  Morrissette   Three  Rivers,  P.Q. 
477  D.  A.  Evan   Three  Rivers,  P.Q. 
478  P.  H.  Mitchell   Toronto,  Ont. 
479  Gen.  C.  H.  Mitchell   Toronto,  Ont. 
480  H.  G.  Acres   Toronto,  Ont. 
481  H.  T.  Routly   Toronto,  Ont. 
482  C.  H.  Fullerton   Toronto,  Ont. 
483  P.  E.  Amiot   Chlcoutlmi,  P.Q. 
484  J.  A.  DeCew   New  York,  N.Y. 
485  A.M.  Jones   Ottawa,  Ont. 
486  G.  L.  Guellet   Kingston,  Ont. 

487  C.  R.  Lindsey   Shawinigan  Falls,  P.Q- 
488  S.  W.  Sainworth   Ottawa,  Ont. 
490  E.  H.  Mathewson   Morrisburg,  Ont. 
491  W.  L.  Ketchen   Temiskaming,  P.Q 
492  A.  D.  Macallum   Ottawa,  Ont. 
493  Norman  Maar   Ottawa,  Ont. 
494  E.  S.  Henderson   Windsor,  Ont. 
495  C.  H.  Connell   Quebec,  P.Q. 
496  H.  A.  Morrow   Peterborough,  Ont. 
497  N.  A.  Garrow   Victoria,  B.C. 
500  T.  U.  Fairlie   Toronto,  Ont. 
887  W.  A.  Duff   Moncton,  N.B. 

888  T.  Linsey  Crossley   Toronto,  Ont. 
899  Jas.  L.  Millen   Pembrooke,  Ont. 
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Vol.  III. February  1920 No.  2 

Thirty-Fourth  Annual  Meeting 

Combined  Annual  and  General  Professional  Meetings 
inaugurated  at  Ottawa  last  year  with  such  success  and 
repeated  with  the  meeting  just  closed  by  the  combina- 

tion of  the  Thirty-fourth  Annual  and  Sixth  General 
Professional  Meeting,  at  Montreal  January  twenty- 
seventh,  twenty-eight  and  twenty-ninth,  nineteen 
hundred  and  twenty,  and  having  the  assets  of  the 
experience  gained  and  the  enthusiasm  aroused  a  year 
ago,  establishing  a  record  in  attendance  and  interest, 
have  doubtless  become  a  permanent  fixture  of  the  features 
of  The  Engineering  Institute  of  Canada.  While  compari- 

sons with  previous  meetings  do  not  detract  from  any  of 

them,  the  application  of  the  word  "greatest"  to  the 
meeting  just  held  in  universally  conceded.  The  un- 

usually large  attendance  is  a  direct  reflection  of  the  greater 
part  that  engineers  are  taking  in  connection  with  the 

affairs  of  their  own  profession  and  are  an  evidence  that 
we  have  taken  a  considerable  step  in  imbuing  the  profes- 

sion with  a  sense  of  its  own  importance. 
Original  plans  included  holding  all  sessions  at  the 

headquarters  of  The  Institute,  but  before  the  first  session 
of  the  Annual  Meeting  on  the  morning  of  January  twenty- 
seventh  had  well  advanced,  it  Avas  apparent  that  larger 
quarters  were  needed,  against  which  contingency  arrange- 

ments had  been  made  for  the  Ladies  Ordinary  at  the 
Windsor  Hotel  where  the  sessions  of  Tuesday  afternoon 
and  Wednesday  morning  were  held.  This  in  turn  proved 
inadequate  to  accommodate  the  members  attending,  as 
nearly  one  hundred  were  unable  to  be  seated  at  the 

Wednesday  session,  and  adjournment  for  Thursday's sessions  were  made  to  the  Windsor  Hall. 
President  Leonard  who  occupied  the  chair  for  the 

Thirday-fourth  Annual  General  Meeting,  showed  him- 
self an  adept  at  having  the  various  items  of  business  on 

the  long  agenda  put  through  on  scheduled  time  and  with 
such  success  that  the  entire  business  proceedings  were 
concluded  as  arranged.  The  official  report  of  this  meet- 

ing will  appear  in  the  next  issue  of  The  Journal,  the 
admirable  address  of  the  President  being  printed  in  this 
issue. 

The  Committee  reports  were  all  adopted  and  a 
number  of  constructive  suggestions  made  by  the  various 
Committees  were  referred  to  Council  for  action,  as  was 

the  question  of  the  re-appointment  of  The  Institute  com- 
mittees. The  suggestion  of  the  Finance  Committee 

regarding  The  Journal  will  be  brought  more  prominently 
to  the  members  at  an  early  date.  Branch  reports  from 
sixteen  of  the  Branches  and  one  Provincial  Division 
spoke  more  eloquently  than  any  general  statement 
possibly  could  of  the  remarkable  development  that  has 
taken  place  in  Canada  regarding  the  interest  of  engineers 

in  matters  concerning  their  own  and  the  profession's 
welfare.  Every  Branchof  The  Institute  showed  a  pros- 

perous financial  condition  and  a  substantial  numerical 
increase  of  membership  which  shows  clearly  that  they 
are  all  live  energetic  societies.  In  most  of  the  Branch 
reports  the  question  of  legislation  and  compensation  of 
engineers  was  referred  to  and  the  fact  brought  out  that 
in  many  of  the  provinces  legislation  is  an  active  issue  of 
the  present  moment. 

The  report  of  the  Scrutineers  showed  the  following 

elected: — President   R.  A.  Ross 
Vice-Presidents   Brig.-Gen.  C.  H.  Mitchell 

W.  G.  Chace 
Councillors 
District  No.  1   Frederick  B.  Brown 

Julian  C.  Smith 
District  No.  2   A.  R.  Decary 
District  No.  3   F.  A.  Bowman 
District  No.  4   J.  B.  Challies 
District  No.  5   E.  R.  Gray 
District  No.  6   Guy  C.  Dunn— (For  Three 

Years) 

B.  S.  McKenzie— (For  One 

Year) 

District  No.  7   J.  R.  C.  Macredie 
District  No.  8   G.  W.  Craig 
District  No.  9   H.  M.  Burwell 
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Hearty  ronjirstulntiont  w«t  irndered  by  the  vUilins 
nien)bœ>  wIk**  Kxctuiivr  aiKi 
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lor  the  i>utial 
■  -imiiL'  apitral 
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aiid  all  thf  dtiails  wcri-  currrutl  out   by  iht; 
f  the  Branch  m  u  manner  tluii  did  credit 

li 

a;. 

to It 

rir* .  J 

1  would  a>k  that  if  po*jbl«*  v««u  makf  mnw  aniv« 
Uj 

-tif;-     «if 

your  orgunizaiion,  1  rttnatn. 

Youn»  very  truly, 

(Sgd.)  J.  C.  ReiU-V. 

S.f 

Ck)urtesy  Appreciated 

Every  member  of  The  Institute  will  appreciate  the 
courtesy  receivi-d  from  tlu"  rrt^idt-nt  and  hxecutive  of 
tlv  \ -aviation  of  Canadian  I^uildin^  and  Construction 
1  -.     When    the    matter    was    brought    to    their 
aur:iiu':i  tluu  the  datr  ••-  \  for  the  Annual  Meeting  of 
their  Association  cor:  d  with  those  arranged  for 
the  Annual  and  Frofesaiuiul  Meetings  of  The  Instttult. 

Although  IV-sideni  Anglin  was  good  enough  to  say 
Uial  in  making  this  cliange  they  were  only  reciprocating 
the  kindness  recei\ed  from  members  and  othcers  of  The 
Institutf  when  the  Association  was  being  formed,  never- 
thele-  ■  ,  and  involved the  I  d.  so  that  the 
spirii  exeinplilic»  not   only   a  cordial   fcH?ling  of 
good  :ip,  but  a  desire  to  work  together  to  mutual 
advantage  and  to  co-operate  in  the  many  points  where 
the  interests  of  the  Association  and  Tht-  lusttlutt  are  in 
common.  The  following  correspondence  between  Secre- 

tary J.  C.  Reilly,  of  the  Association  of  Canadian  Building 
and  Construction  Industries  and  the  Secretary  of  The 
Instituti  will  explain  the  situation  more  fully: — 

Auocidiion  of  Canadian  Building  and  Construction  Industries 

Executivt  Committee 

J.  P.  Anglin,  President.  Montreal. 

J.  C.  Reilly,  Acting  General  Secretary. 
65.  Victoria  St..  Montreal. 

Fraser  S.  Keith,  Elsq. 

Secretary.  The  Engineering  Institute  of  Canada, 
176  Mansfield  Street, 

Montreal.  P.Q. 

Dear  Mr.  Keith:  - 

Following  our  conver-vition  nf  i  fi-w  days  ago,  and 
your  previous  talk  with  I  .  T  should  say 
that  we  have  arranged  to  v.ii.uij,i  im  w.in.-<  of  our  coming 
General  Conference,  in  order  to  avoid  conflicting  with 
your  .\nnual  Convention. 

Our  new  days  are.  Monday.  Tuesday  and  Wednesday, 
the  second,  third  and  forth  of  February.  Sessions  will 
be  held  in  the  Chateau  Laurier,  Ottawa,  commencing 
at  10  a.m.,  on  Mondav,  Februarv  2nd. 

ROBERT  A    ROSS,  M  E  IC.  President -elect 

The  Engineering  Institute  of  Cunada 

1  IHRARV  NOTE.S 

The  following  has  been  received  and  is  to  be  found  in 

the  Library: — 
.\merican  Society  of  Civil  1  !  Report 

of  the  Special  Con--"       •  and 
methods  for  the   -.  and 
other  public  utilities. 

Niiiies,   (jHsou  Poussière 

Far  L.  (..russard.  Octave  Duin  e<  Fils, 

This  text-book  on  Fire-damp  and  Dust  in  C« 

forms  one  of  a  ser        •  ■  -   '  •  ■  ' 
the    Encycloptklic    ^ 
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Professor  Grussard  first  takes  up  the  question  of  the 
factors  controlling  the  ignition  and  combustion  of  Fire- 

damp and  Coal  Dust;  temperature  of  combustion,  delay 
factor,  etc.  The  second  section  deals  with  actual 

"flaming"  in  mines,  and  discusses  thoroughly  the  Davy and  other  safety  lamps  with  a  simple  explanation  of  the 
principle  of  the  Davy  screen  lamp.  The  question  of 
explosives  is  next  taken  up;  the  various  explosives  used  in 
coal-mine  practice  with  their  characteristics  in  connection 
with  explosions  of  fire-damp  and  coal-dust  are  discussed, 
and  the  rules  adopted  in  France  for  use  of  explosives  in 
coal-mines  are  given.  In  the  last  two  sections  of  the  text- 

book Professor  Grussard  discusses  prevention  and  localisa- 
tion of  explosions,  with  a  chapter  on  problems  in  mine 

ventilation. 

The  style  of  the  book  is  conversational  throughout, 
and  in  few  places  are  figures  quoted  in  detail.  From  the 
purely  scientific  standpoint  the  text-book  is  not  intended 
to  present  results  of  research  work,  but  would  undoubtedly 
be  of  value  to  the  mine  superintendent,  particularly  in 
regard  to  ventilation  and  explosives. 

Catalogue  of  the  Watt  Centenary  Exhibition  (Science 
Museum,  South  Kensington). 

Catalogue  of   the   Mechanical    Engineering    Collection 
(Science  Museum,  South  Kensington). 
Copies  of  Acts  concerning  registration  of  engineers  have 

been  received  from  the  following  States: — Florida,  Illinois, 
Oregon,  Michigan,  Iowa,  Idaho,  Colorado,  and  copies  of 
the  Acts  are  at  present  in  the  Library. 

A  recent  addition  to  the  journals  received  by  the 
Library  is  the  weekly  bulletin  of  the  Department  of 
Trade  and  Commerce  Intelligence  Branch.  This  bulletin 

gives  a  useful  weekly  sumrrary  of  Canada's  export  trade in  reference  to  Great  Britain  and  others  countries.  The 
publication  is  free,  and  can  be  obtained  by  any  member 
by  writing  to  the  Department  of  Trade  and  Commerce. 

Practical   Flying 
By  Flight  Commander  W.  G.  McMinnier,  R.N.,  G.  H.  Domico., 

New  York.  $1.50. 

This  book  is  the  outcome  of  the  author's  experience 
in'the  training  of  service  air  pilots.  It  is  very  clearly written  and  the  illustrations  are  excellent.  After  a 
brief  discussion  of  the  principles  of  flight,  the  details  of 
machines  and  engines  and  the  use  of  instruments  are 
considered  and  the  course  of  training  in  elementary 
fiying,  cross-country  flying  and  stunting  are  freely  dealt 
with.  There  is  a  short  introduction  by  General  W.  S. 
Brincher,  R.A.F.  and  a  chapter  on  the  Medical  aspects 
of  aviation  by  Dr.  Graens  Anderson. 

The  glossary  of  aeronautical  terms  given  as  a  appendix 
is  rather  out  of  date  and  should  be  revised  for  later 
editors  in  the  light  of  the  standard  glossary  recently 
published  by  the  Royal  Aeronautical  Society  of  Great 
Britain. 

The  book  can  be  confidently  recommended,  not 
only  to  those  wishing  to  learn  to  fly,  but  to  all  general 
readers,  posesssing  the  rudiments  of  engineering  training, 
who  are  interested  in  aeronautics. 

Gas  and   Flame  in  Modern  Warfare 

By  Major  S.  M.  Auld,  M.C.,  Geo.  H.  Doran,  Company, 
New  York. 

This  book  is  not  a  comprehensive  study  of  gas  and 
liquid-fire,  but  is  an  interesting  narrative  of  their  use  by 
the  Germans  against  the  British  Forces  in  France  and 
Belgium  until  the  end  of  1917. 

The  author  explains  both  the  gas-cloud  attacks 
first  employed,  and  the  gas  shell  bombardments  which 
superseded  them. 

He  shows  how  gas-cloud  attacks  were  made,  and  how 
the  anti-gas  measures  became  so  effective  that  gas-cloud 
attacks  were  abandoned  in  August  1916. 

With  regards  to  the  gas  shell  bombardments,  the 
different  gases,  their  characteristics,  and  their  tactical 
use  are  all  clearly  set  forth. 

The  anti-gas  measures  are  fully  described,  such  as 
the  evolution  of  the  respirator,  the  Vermorel  sprayer,  the 
Ayrton  fan  and  the  gas-proof  dug-out. 

The  last  chapter  explains  the  construction,  use  and 

limitations  of  the  "Flammenwerfer",  or  flame-projector. 
No  mention  is  made  of  the  gas  and  other  forms  of 

frightfulness  used  by  the  British. 
Y.  Lamontagne. 

a- 

I CORRESPONDENCE i 
i 

Editor,  Journal, 

Dear  Sir: 

O'Brien  Mine,  Cobalt,  Ont. 
Dec.  14,  1919. 

In  the  matter  of  the  Engineering  Profession  Act 
(in  the  success  of  which  I  personally  feel  keenly  interested), 
if  it  may  be  permitted  me  to  offer  a  constructive  criticism, 
it  is  that  a  little  propaganda  work  would  greatly  aid  in 
getting  the  Act  favourably  considered  by  those  members 
of  the  profession  who  are  not  connected  with  The  Institute, 
and  with  that  end  in  view,  I  would  suggest  that  a  small 
pamphlet  or  brochure  be  prepared  explaining  the  inten- 

tions of  The  Institute  along  those  lines,  also  giving  the 
history  of  previous  attempts  in  that  direction,  what  success 
they  attained,  and  the  nature  of  the  opposition  they 
encountered. 

The  pamphlet  could  furthermore  enlarge  on  the 
superior  remuneration  obtained  by  members  of  the 
legalized  professions  compared  with  that  received  by 
engineers  and  on  their  higher  standing  in  the  community; 
for  it  is  the  humiliating  truth  that  while  the  engineering 
profession  forms  the  basis  of  the  structure  of  present  day 
industrial  civilization,  the  bulk  of  its  members  do  not 
enjoy  the  same  consideration  as  those  belonging  to  the 
older  professions. 

I 
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capacity  to  a  reja^tr»^  member  of  the  Association." Now.  in  the  case  of  foreign  corporations  investing  in 
mining  property  in  Canada,  they  not  unnaturally  have 

more  .         '  i  their  own  adnser'^  than  in  any  native 
engin-  •  m<  to  me  th.it  tht-  above  clause  could 
b<  ineer  from  making 
nh  k  in  the  Dominion, 
if  such  IS  the  case  it  is  likely  to  prove  a  hindrance  to 
foreign  capital  entering  the  country,  so  I  would  suggest 
that  the  said  clause  be  modified  so  as  to  permit  a  foreign 

(mining  engineer  of  approved  standing  to  obtain  a  tem- 
porary  license   to   practise. 

Yours  truly, 

J.  A.  Reid,  M.E.I.C. 

Hv.  Uraufthlsmen  and  Knginrtrrs 

1  wish  to  draw  your  attention  to  a  great  injustice, 
lor  which  skill  in  draughting  is  responsible,  in  the  Govern- 

ment ser\  ice. 

The  majority  of  engineers  are  not  finished  draughts- 
men. ::'  ■' '  ■■  ■  'f  the  departments  here  gets  hold 

of  a  .  t-r  who  shows  skill  in  draughting, 

it  ■  .'.  11.  lu  the  neglect  of  his  pn  k.  and 
t.  riment  of  his  career  and  ren.  n. 

We  have  had  ample  opportunity  to  observe  cases 
11!  ;.   and  cases  such  a?  the 
li  -irieï. 

The  Ci\il  Service  Commission  sends  a  couple  of 
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It  is,  therefore,  submitted  that  whatever  is  advisable 
for  the  engineering  profession  must  stand  on  its  own  merits 
and  not,  directly  or  indirectly,  involve,  now  or  in  the 
future,  the  established  rights  and  privileges  of  the  other 
professions  mentioned.  Further,  it  is  surely  quite  unneces- 

sary for  the  engineering  profession  deliberately  and  serious- 
ly to  propose  a  scheme  of  legislative  effort  which  can 

be  made  to  include  technical  or  semi-technical  organiza- 
tions which  are  not,  in  their  essence,  engineering.  By  so 

doing,  engineers  will  simply  carry  an  unnecessary  burden, 
and  the  more  comprehensive  the  inclusion  of  the  semi- 
technical  bodies,  the  more  complex  and  the  less  powerful 
will  our  position  as  a  profession  become. 

The  Ontario  Bar  Association  does  not  include  the 
technically  trained  assistants  employed  regularly  by 
its  members.  The  Ontario  Medical  Council  does  not 
include  in  its  purview  the  nurses  and  hospital  assistants 
which  are  integral  parts  of  its  professional  activities. 
The  Dental  Association  does  not  affect  the  mechanical  and 
other  technical  assistants  used  by  the  dentists. 

Even  if  the  Bill  proposed  by  the  J.C.T.O.  is  main- 
tained as  a  purely  engineering  registration  scheme,  and  is 

confined  to  purely  engineering  branches,  it  portends  an 
ultimate  result  which  is  fundamentally  antagonistic  to 
the  aims  and  objects  of  The  Engineering  Institute  of 
Canada,  which  are  to,  by  every  manner  and  means,  co- 

ordinate and  consolidate  all  professional  engineering 
endeavour. 

The  aims  and  objects  of  The  Engineering  Institute  of 
Canada  do  not  involve,  as  a  few  engineers  wrongly  claim, 
the  co-ordination  and  consolidation  of  the  engineering 
profession  in  Canada  under  its  aegis  in  a  manner  which 
may  result  in  The  Engineering  Institute  of  Canada  con- 

trolling matters.  The  Engineering  Institute  of  Canada 
is  quite  prepared  to  efface  itself  wherever  necessary  for  the 
general  advantage  of  the  profession.  No  better  examples 
of  this  can  be  cited  than  the  work  of  the  Special  Committee 
of  The  Engineering  Institute  of  Canada  on  Legislation,  the 
activities  of  The  Engineering  Institute  of  Canada  in  British 
Coltimbia  in  connection  with  the  efforts  there  to  obtain 
legislation,  or  than  the  support  of  The  Engineering 
Institute  of  Canada  to  the  Town-Planning  Institute,  a 
co-operative  organization  involving  conjoint  action  in  the 
interests  of  the  engineer,  the  architect,  and  the  town- 
planner,  for  a  specific  piupose. 

The  J.C.T.O.  legislative  proposals  provide  for 
ancillary  Acts,  one  for  each  branch  of  the  engineering 
profession, — structural,  chemical,  electrical,  mining,  archi- 

tectural, etc.,  and  must  inevitably  produce  an  ultimate 
grouping  of  the  engineers  into  many  distinct  registration 
organizations.  This  simply  spells  devolution  and  disin- 

tegration. It  is  clash  legislation  in  effect,  and  class 
legislation  carried  to  its  absolute  limit. 

Most  engineers  in  private  practice  can  only  carry  on 
successfully  if  they  act  from  time  to  time  as  civil,  electrical, 
mining,  mechanical  and  even  chemical  engineers.  Surely 
it  is  a  fallacious  and  ridiculous  proposition  to  put  forth 
that  such  an  engineer  must  be  registered  under  the  pro- 

visions of  three  or  four  different  ancillary  Acts  and  in  each 
case  satisfy  a  group  of  theoretical  specialists,  jealous  of 

their  prerogatives  and  anxious  to  confine,  by  limited 
registration,  their  nvimbers  to  the  absolute  minimum. 
Take  for  instance  a  mining  engineer  who  is  in  charge  of  a 
large  mine  in  the  Cobalt  country,  he  is  suddenly  called 
upon  in  the  ordinary  course  of  his  work  to  act  as  a  mechan- 

ical engineer  and  design  some  piece  of  mechanism,  complex 
or  otherwise,  which  must  be  produced  immediately  and 
can  be  worked  out  in  his  own  shops.  Next  he  has  to 
straighten  out  and  probably  even  design  and  superintend 
the  construction  of  a  more  or  less  elaborate  electrical 
equipment.  Again  he  has  to  act  in  a  hydraulic  capacity 
and  possibly  construct  a  dam  across  a  stream  for  control 
purposes,  along  with  the  necessary  pipes,  water  works 
system,  etc.  Over  all,  he  is  the  director  of  the  mining 
operations  of  the  property.  There  are  many  mining 
engineers  of  this  type,  and  such  would  have  to  secure 
registration  under  each  ancillary  Act.  What  chance 
would  such  a  man  have  with  a  group  of  electrical  men 
controlling  the  registration  of  electrical  engineers,  jealous 
of  their  prerogatives  and  keenly  anxious  to  preserve  their 
membership  limited  to  those  who  are  practicing  as  elec- 

trical specialists?  Even  if  all  the  registration  bodies 
provided  by  these  proposed  ancillary  Acts  might  be  willing 
to  strain  a  point  and  admit  prominent  engineers  who  have 
to  carry  on  in  various  phases  of  special  engineering  effort, 
there  will  always  be  circumlocution  and  red  tape  with  the 
accompanying  delay  and  expense  necessary  to  secure 
registration  under  every  ancillary  Act. 

The  engineering  profession  has  no  greater  divisions 
by  way  of  specialties  than  have  the  legal  and  the  medical 
professions,  but  both  of  these  professions  have  but  one 
registration.  Surely  no  better  example  could  be  obtained 
of  the  paramount  practicable  advantages  of  uniform  re- 

gistration than  the  position  now  enjoyed  by  members  of 
the  legal  and  the  medical  professions.  Their  prerogatives, 
prestige  and  powers  are  precisely  what  most  engineers 
desire. 

It  must  further  be  remembered  that  the  age  of  speciali- 
zation in  education  in  the  engineering  profession  is  past, 

the  pendulum  is  undoubtedly  swinging  back  to  general 
courses  so  that  the  engineering  curricula  of  our  colleges 
and  universities  will  correspond  to  the  general  curricula 
of  the  medical  and  the  legal  courses.  The  time  of 
specializing  will  come,  as  in  those  professions,  after  the 
graduate  gets  into  actual  practice,  or  by  means  of  post- 

graduate work.  The  influence  upon  the  profession  gen- 
erally in  the  years  to  come  by  this  tendency  for  generaliza- 

tion in  engineering  courses,  will  make  uniform  registration 
of  the  profession  absolutely  necessary.  Why  not  adopt  the 

principle  now? 
While  detrimental  to  the  consulting  or  general 

practitioner,  it  will  be  a  tremendous  handicap  on  the 
young  engineer  on  the  threshold  of  his  professional  career. 
If  he  must  go  to  the  expense  and  the  trouble  of  registering 
tmder  three  or  four  different  groups,  he  will  be  up  against  a 
handicap  in  the  most  critical  and  difficult  period  of  his 
professional  lifetime,  which  it  will  be  very  difficult  for 
him  to  overcome.  He  may  be  forced  to  adopt  one 
specialty  and  carry  on  for  some  time  in  it,  whether  he 
desires  to  or  no. 

Briefly  and  in  conclusion,  the  legislative  proposals  of 
The  Engineering  Institute  contemplate  action  which  will 

\ 
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ilir     readlnfj!    at    thtf   hhe( 
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I.  as  a  ii-Mih  «il  wliuli  lla-> 
nil   thi    viiViuvt.   and   who  . 

;    wlial    is   hen-iii   rclerred 

   "■'.,•»  Bill.     This  Hill 
the  cuh;  >  of  research  and ''om  Halifax  to 

!  toono  lia^s  ol 

iiiMntt-d.  and  the 

.   to  ripri->ciu   the 
III  111  the  vast  majority  of  the  mining, 

   electrical    and     chemical     en^;inecrs 
t  the  Dominion.  The  J.C.T.O.  proposal  is 

iim-i.-.*J  to  be  the  product  of  a  ver\'  small  uroup  of 

Toronto  eniîint^rs  after  a  few  weeks'  study,  and  the  small 
group  *  unanimous  in  its  conclusions. 
1  t  ctf  the  J.C.T.O.  Sub-Committee  has  been 

n;  ablicity   by   the   "Canadian  Engineer,"  it 
Ix  il  in  full  in  the  issue  of  Decemlx'r  4lh.     In 

\-iew  ol  this  publicity  and  of  the  fact  that  it  really  does 
offer  a  means  to  an  end  with  the  same  objecli\e  sub- 

stantially different  from  the  means  suggested  by  The 

h'ngiutti ntij  lusltlutt  of  Caunda,  it  should  Ix*  given 
adequate   and  serious  attention  b>'   those  members  of 
   hie  for  the  moulding  of  its  policy 

,)ecting  appropriate  action  in  the 
ji  ;j>     7/,t    Ji..-iituU.     The    J.C.T.O.    enthusiasts 
h.:  -iuced  proposals  which  must  be  considered  on 
their  merits. 

It  is  hoped  that   the  recenth'  constituted  Provincial 
1  )ivisJon    is  actively    functioning  in    this    fundamentally 
nportant  matter. 

Yours  truly, 

An  Ontario  Memlx^r. 

I 
I 

KKPOK  1  OK  COL  NCIL  MEETl.NC; 

A  >pecial  meeting  of  the  Council  was  held  at  head- 
quarters, on  Monday,  Decemlx-r  iXHh.  at  5  P.M. 

The  meeting  was  called  for  the  purpose  of  considering 

applications.  Classifications  were  made  for  a  -ballot 
returnable  in  January. 

The  adjourned  meeting  of  the  Council  from 
December  16th  was  held  at  headquarters  on  Tuesdav. 
December  30lh  at  8  P.M. 

.It Col: 
yearly  upotl. 

adia 

in  c 
to  K 

Ml 

ing  standards 

War    Souvenir:     \ 

President    1.4'on.ird  pnin 
tioii^  w.  Ll.Col.  L.   N 

\sa-    aji,-  V  ^-e    to    keep    in 
Dr.  Doughty  on  this  question. 

the     Briti&h 
legislation:       The     request      from 

Columbia    Technical  .\ssociaiion  and  \':r 
tliat  their  Bill  Ix-  endorsed  by  the  Couji» 

and  the  Secretary  i:  "    ' forwarded  after  has . 

Committee.      The  r. 
chewan   Branch   wa  ^ 

mittee  with  power  to  act.     li.  .-  Nox-a 
Scotia  engineers  re  engineering  k>,.  ...:..      ...it-d. 

Classification  and   Compensation  of  Eng-neers  ; 
The    resolution    of     the     ̂ Vin^ipe^;     Branch     i 
classification    and    com]-  i    of    engineers    u;    con- 

nection with  the  Civil  ̂   was  referred  to  a  Com- 
mittee for  report  at  next  meeting. 

Registration  of  Enâine<?rs:     The 
Committee  of  Kngineering  Council  on  Lin  ..  ....  i.  .^...v^.  i 
of  Engineering  Council  was  noted. 

Engineering  .\ppointnients:     A  letter  from  F.  J. 

Niven.  Secretary  i>'  ' Lands  and  Mine-,  i.  x 
of  the  Toronto  and  Nortlicrn  Ontario  Kaiiway  was  ikHcd. 

Editing  C-onimittee,  Journal:  A  letter  from 

11.    H.    N'auglian.   Cliairman.    was   received  •' liâmes  of  Sir  Alex.  Bertram  and  J.   NL   K 
complete  his  committee,  which  was  adopted. 

Reports  of  CAimmittees  and  letters  from  Chair- 
men: The  following  rejxirt-  <il  Commit tei-s  were 

submitted  and  received: 

\     Ht-rd! 
Electro-Technical.    1 

Railway  Bnd^e>.  P.  B 
Pavements.    W .    .\.    M 
Affiliation.    H.   H. 
C.   N.   Monsarrat.   c....... .......    ..^v.„i...    .\;iw... 
Leonard.    Cluiirman;    Pluiiuner    Medal,    A.    S 

Chairmap.;   Sied uikI 

■na! 
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Chairman;  Engineering  Standards,  L.  A.  Herdt,  Chair- 
man; Board  of  Examiners  &  Education  H.  M.  MacKay, 

Chairman;  Publications  and  Report  of  Calgary  Branch, 
E.  Brown,  Chairman. 

The  Secretary  was  instructed  to  have  the  reports 
printed  as  a  section  of  The  Journal  in  time  for  the  Annual 
Meeting. 

Mr.  Vaughan  was  appointed  Chairman  of  the 
Leonard  Medal  Committee  on  nomination  of  President 
Leonard. 

In  connection  with  the  Plummer  Medal  the  Secretary 
was  instructed  to  bring  to  the  attention  of  the  Chairman 
of  this  Committee  suggestions  in  addition  to  his  own  that 
might  be  considered. 

A,  S.  M.  E.  Correspondence:  The  Secretary  was 
instructed  to  forward  this  to  the  Mechanical  Section  of 
the  Montreal  Branch  for  suggestions,  with  the  request 
that  they  deal  with  the  matter. 

Ballot:  A  ballot  was  canvassed  and  the  follow- 
ing admissions  and  transfers  effected: 

Members 

George  Walter  Winckler,  C.  E.  (Calcutta  Univ.), 
of  Toronto,  Ont.,  in  private  practice  as  consult,  engr. 

Associate  Members 

Frederick  Thomas  Ames,  of  Bentley,  Alta.,  supt. 

i/c  of  constm.  and  operation,  Lacombe  and  N.  W.  Ry.; 
John  Marshall  Anderson,  of  Vancouver,  B.C.,  previous 
to  enlistment  in  1917  with  the  C.  P.  R.  as  transitman, 
since  1917  with  Canadian  Overseas  Ry.  Constm.  Corps; 

Percy  Halcro  Buchan,  B.A.Sc,  Lieut.  (Univ.  of  Tor.), 
of  Vancouver,  B.C.,  asst.  ch.  engr.,  Way  Dept...  B.  C. 
Electric  Rly.  Co.;  Richard  Drummond,  of  Lindsay,  Ont., 
i/c  of  drafting  dept.,  Boving  Hydraulic  and  Engineermg 

Co.,  Ltd.;  Leo  Gleeson,  B.Sc,  (Queen's  Umv.),  of  Ottawa, Ont.,  with  Reclamation  Service;  Harold  Chester  James, 
of  Vancouver,  B.C.,  Vice-Pres.  and  Mgr.,  Pacific  Coast 
Pipe  Co.,  Ltd.;  Frederick  Simeon  Jones,  B.Sc.  (CE.) 
(Univ.  of  N.B.),  Capt.,  M.C.,  of  Cambridge,  N.B., 
asst.  engr..  River  St.  Lawrence  Ship  Channel,  Sorel, 
P.Q.;  Joseph  Edouard  Lionais,  B.Sc.  (McGillUniv.),  of 
Montreal,  P.Q.,  Elec.  Distribution  Dept.,  Montreal 
Light,  Heat  &  Power  Co.;  James  Freeman  Lumsden, 
B  Sc.  (E.E.)  (N.  S.  Tech.  Coll.),  of  HaUfax,  N.S.,  professor 
of  electrical  engineering,  N.S.  Technical  College;  Marvm 
Wilbur  Maxwell,  B.Sc.  (C.  E.)  (Univ.  of  N.  B.), 

Major,  M.C.,  of  Montreal,  P.Q.,  engr.  i/c  of  timber 
tests,  Forest  Products  Laboratory;  Charles  Herbert 
McDougal,  of  Niagara  Falls,  Ont.,  res.  engr.,  Niagara 
Power  Development,  H.  E.  P.  C;  Rowland  Chapman 
Moore,  B.Sc.  (N.  S.  Tech.  Coll.),  of  HaUfax,  N.S.,  asst. 

engr.,  Foley  Bros.,  Welch,  Stewart  &  Fauquier;  Neil 
Lyman  Morgan,  B.Sc,  (McGill  Univ.),  of  Montreal, 
P.Q.,  research  engr.,  i/c  of  research  laboratory.  Northern 
Electric  Co.;  James  Marshall  Morton,  B.Sc.  (Glasgow 
Univ.);  of  Winnipeg,  Man.,  engr.,  J.  &  J.  J.  Allen,  on 
new  theatres  in  western  Canada;  Hugh  Campbell  Boyd 

Nourse,  B.Sc.  (M.E.)  (Queen's  Univ.),  of  Sherbrooke,  P.Q., 

engr.,  Canadian  Ingersoll-Rand  Co.  Ltd.;  Forest  Millen 
Pratt,  B.A.Sc.  (Univ.  of  Tor.),  of  Ottawa,  Ont.,  engr., 
E.  B.  Eddy  Co.;  Alexander  M.  Ross,  of  Winnipeg,  Man., 
instrumentman,  G.  T.  P.;  Joseph  Ernest  Roy,  of  Quebec, 
P.Q.,  draftsman,  Dept.  of  Colonization,  Mines  and 
Fisheries;  Joseph  Warren  Smith,  of  Toronto,  Ont.,  ch. 
draftsman.  Dominion  Bridge  Co.,  Toronto,  also  manager, 
Robb  Engineering  Works,  Toronto;  Neil  Macmillan 
Waddell,  of  Winnipeg,  Man.,  res.  engr.,  C.  N.  R.,  Brandon, 
Man.;  George  Herbert  Whyte,  Major,  M.C.,  of  Calgary, 
Alta.,  div.  hydrometric  engr..  Reclamation  Service; 
William  Brand  Young,  of  Vancouver,  B.C.,  ch.  draftsman. 

City  Engineer's  office;  Alexander  Claude  Roy  YuilU of  Vancouver,  B.C.,  conslt.  engr. 

Juniors 

Harold  Montgomery  Campbell,  B.A.Sc,  (M.E.) 
(Univ.  of  Tor.),  Major,  of  St.  Catharines,  Ont.,  mechanical 
draftsman,  Welland  Ship  Canal;  John  Murray  McCordick 
Lamb,  of  St.  John,  N.B.,  since  1917,  works  officer  for 
N.B.  under  the  Canadian  Engineers;  Henry  Petit  Lan- 

caster, of  St.  Catharines,  Ont.,  draftsman.  Hydro  Electric 
Power  Commn.;  Riginald  James  Maxwell,  Lieut.,  of 
St.  Stephen,  N.B.,  since  1915  on  active  service  as  Lieut., 
104th  Batt.,  at  present  convalescing  from  gas  wounds; 
Frank  Stuart  Merry,  of  Toronto,  Ont.,  previous  to 
enlistment  with  National  Tube  Works,  Pittsburgh, 
4M  yrs.  in  C.E.F.;  John  Brooke  Molesworth,  (Lord 
Congleton),  of  Montreal,  P.Q.,  1909-19  in  Royal  Navy, 
at  present  3rd  yr.  mechanical  engineering,  McGill  Univer- 

sity; Lewis  Alan  Perry,  of  Firdale,  Man.,  instrumentman 
G.  T.  P.,  James  Morrison  Watson,  of  Toronto,  Ont., 
recently  demobilized;  Harold  Oswald  Day  Wilkins,  of 
Norwood,  Ont.,  1914-Oct.  1919,  officer  in  Imperial 
regiment,  at  present,  3rd  year  mechanical  engineering, 
McGill  University,  Montreal;  John  Samuel  Wilson, 
Lieut.  M.  C,  of  Toronta,  Ont.,  4  yrs.  overseas,  at  present 
attending  University  of  Toronto. 

Associate 
Robert  Hunter  Fraser,  of  Ottawa,  Ont.,  right  of 

way  and  lease  agent,  Dept.  of  Railways  and  Canals. 

Transferred  from  the  Class  of  Associate  Member  to  thai  of 
Member 

John  Goodall  Dickenson,  B.A.,  B.Sc.  (Mining) 

(McGill  Univ.,)  of  Cobalt,  Ont.,  manager  of  the  O'Brien 
Mine,  The  Cobalt  Foimdry,  The  Miller  Lake  O'Brien Mine,  Gowganda  Power  Co.,  Ltd.  and  President  of 
The  Northern  Lumber  Mills,  Ltd.;  Halfdan  Fenton 
Harbo  Hertzberg,  fGrad.  S.  P.  S.),  Col.  C.  M.  G.,  D.  S.  O., 

M.  C,  of  HaUfax",  N.  S.,  C.  R.  C.  E.,  MiUtary  Dist., No.  6;  Edgar  Murray  MacCheyne  Hill,  (Grad.  S.  P.  S.), 

Captain,  of  Winnipeg,  Man.,  exploration  and  recon- naisance  engr.,  C.  N.  R.;  George  Reid  Munro,  (Grad. 
S,  P.  S.),  B.A.Sc.  (Univ.  of  Tor.),  of  Peterboro,  Ont., 
second  vice  près,  and  ch.  engr.,  Wm.  Hamilton  Co.,  Ltd. 

Transferred  from  the  Class  of  Junior  to  that  of  Associate 
Member 

James  Forsyth,  of  Winnipeg,  Man.,  supt.  of  constrn.. 
Carter,  Halls,  Aldinger  Co.,  Ltd.;  Oscar  Gesner  Gallaher, 
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B.Sc.  lOuern's  Uiùv.)  Captain,  oi  Kamloup».  l\C  . 
asst.  tti  (liv.  fUKr.,  constru.  dt-pt..  CNR.;  Siimut-l  Willis 
Shackfll.  Liful..  oi  I-;uI>iih-,  P.Q..  al  pn-v-nt.  short 
engauemenls  on  ciinintx-nnn  wivk. 

iam*ferrtii  from  tkr  Cla»»  of  Studtnt  to  that  of  Aitoeitite 
Mrttiltrr 

Albert  Kmesi  Humphrey.  ^Grad.  R.M.C.>.  of  Chilli- 
wack.  B.C  ..  M;iii>r.  D.S.O..  in  private  practice.  Cluirles 
Beverlev  K«>biiwin  Macdunald,  itirad.  H.M.C.\  Captain 
of  lx>iuK»n.  KnR.,  with  the  nydn>  Electric  Power  Coni- 
viission.  Niagara  Falls.  Ont. 

Tranêferrtd  from  the  Class  of  Studtnt  to  that  of  Junior 

Rowland  Edgar  Weeks.  B.C.E.  (Univ.  of  Man.),  of 
Souris.  Man.,  municipal  engr..  Municipality  of  Glen- 
wtXKd,  Man. 

BR.WCH  NEWS 

Ih. 

I",,    l"  .    l.<"'r.i      .i.Ki    J       i»  ...i"   

Iiitllot  for  ilu-  eUttioii  of  <iltu«-rs 

Otainnan \'icc  Chairnun 

Treasurer Secretary 

lvX«tHHive 

Victoria   Branch 

Horace  M.  Bigwood,  M.E.I.C,  Secretary 

The  annual  meet  ing  of  the  Branch  was  held  on  Decem- 
ber 17th,  when  23  members  were  present  with  Capt. 

W.  M.  Everall,  M.E.I.C.  in  the  chair.  After  the  names 
of  five  Artiliales  had  been  presented  and  accepted  by  the 
meeting,  the  reports  of  the  Committees  on  Legislation, 
PajJers,  and  Entertainment  were  presented  by  Messrs. 
A.  E.  Foreman  and  E.  F.  Cooke,  and  accepted;  that 
of  the  Entertainment  Committee,  verbally. 

The  Secretary*.  Horace  M.  Bigwood,  then  read  his 
report.  In  this  he  referred  to  the  membership  of  the 
Branch  and  the  possibilities  of  increased  membership. 
The  fonnation  of  three  new  committees  was  suggested,  in 
connection  with  Education  and  Publicity.  Branch  By- 
Laws,  and  Finance,  and  it  was  suggested  that  the  Library 
Committee  be  given  power  to  arrange  for  space  for  books 
and  papers. 

The  Balance  Sheet  of  the  Branch  was  then  presented 
by  the  Treasurer  and  accepted,  after  which  the  notice  of 
a  motion  to  be  brought  Ix'fore  the  next  meeting  of  the 
Branch  was  posted. 

C  P.  Richards,  M.E.I.C,  Cliairman  of  the  legi^telive 
committee  of  the  Saskatchewan  Branch  then  spoke  for 
a  few  minutes  on  the  question  as  they  had  found  it  in  his 
district,  and  the  steps  being  taken  by  the  government  of 
his  province  who  were  introducing  a  bill  as  a  government 
measure.  A  resolution  was  then  passed  in  connection 
with  legislation  situation. 

A.  h 

I 
n 
u 

\S.  M.  ht... 

.\llLr  i!  
' 

Branch,  tin  ' 
for  a  few  n 

during  hi->  !■ 
ceeded  after  the    resignation  ol    Mr.  'i 
gone  to  live  in  X'ancouver.     M<  .Mir.    j  <! work  of  the  Branch  would  p 
war  was  over  and  more  nuruun  LNnn. ..  -  . 
and  llial  all  the  memlx-rs  would  help  in  th: 

1   the  otlicerv   ai   ' .  him  and  hoixfl 

as  well  serx'ed. 
A  vote  of  thanks  to  Lapi  Everall  was  earned  unani- mously. 

Mr.  Foreman  thanked  the  members  of  ihe  Branch  for 

the  honour  done  him  in  eli .  '         ;  ' 
coming  year.     He  hojx-d  ih: 
plished  to  help  engineer-  ;icd  lu  every- 

one to  do  everything  in  i         , 

Capt.  EveraJI  was  called  to  the  chair  while  A.  E. 

Foreman  dehvered  his  address  on  "1  '. 
W'ork  of   the   Provincial    Public    \s 
which  proved  to  be  most  interesting,  and  at  t  ; 
of  which  a  hearty  vote  of  thanks  was  teiui.iv..        ..,<. 
author. 

The  meeting  adjourned  at  11.30  P.M. 

{{egoludon 

\ictoria,  Dec.  17ih,  1919. 

Moved    bv    R.    A.    B.Tin)>ri(i..-     Nivondi-d    hv    Col. 

A.  W.  R.Wilby:  "That  Wh. 
to  improve  the  status  of  the  i.;.^ii;.  ̂ .  ...  i.e.  ■-  .,v;i.  ..jii.. 
recognized, 

"And  WnERE.\s  the  Victoria  Braivch  of  T' 

(iiniij    luftitutt    of    Catutil'i    has    l''  ' 
sNTnpathy  with  the  proposal  to  inti 
Legislature,  to.  at  least,  make  regisiraUoii  iKv«.saar>. 

'Therefore.  Ix?  it   R'     '      '     '  "'-• 
Branch  unanimou-h-  eiv 
and  its  Repre- 
mittee,  and  rec 
the  movement,  by  donations  and  intiuence. 

Further,  tlul  the  Secretar>  Ix  c 

from  members  and  .I'b.'  -^  r-a.--  •,  i 
simis  as  they  wish  I 
such    sums   to   IX'   U^vi    H'l     iin     ;)un"'-<    I  •!    I'ljiciiiu.i^    -liiil 

legislation." 



96 JOURNAL    OF    THE    ENGINEERING     INSTITUTE     OF    CANADA 

The  Annual  Meeting  of  the  Victoria  Branch  was  held 
in  the  Belmont  Building  on  the  evening  of  December 
17th,  Capt.  Everall,  presiding.  The  following  officers  were 
elected  for  the  j^ear  : — Chairman,  A.  E.  Foreman,  M.E.I.C.  ; 
Vice-Chaimian,  Lt.-Col.  A.  W.  R.  Wilby,  A.M.E.I.C; 
Executive  Committee:— R.  A.  Bainbridge,  M.E.I.C,  and 
W.M.  Stokes,  A.M.E.I.C;  Treasurer;  E.  Davis,  M.E.I.C; 
Secretary,  Horace  M.  Bigwood,  A.M.E.I.C. 

A.  E.  Foreman,  M.E.I.C,  Public  Works  Engineer 
for  the  Pro\'incial  Government  gave  a  short  address  on 

"Organization  and  Work  of  Public  Works  Department." He  referred  to  some  of  the  results  obtained  by  efficient 
organization  of  the  department,  and  stated  that  the 
Province  had  been  divided  into  eight  districts  with  a 
qualified  engineer  in  charge  of  each  district,  and  that  good 
results  were  forthcoming.  It  meant  better  graded  roads 
with  reduced  haulage  for  settlers  in  the  districts  concerned. 

The  following  resolution  was  adopted  by  the  meeting: 

"That  whereas  the  need  for  some  action  to  improve 
the  status  of  the  engineer  in  British  Columbia  is  generally 
recognized,    and, 

"Whereas  the  Victoria  Branch  of  The  Engineering 
Institute  of  Canada  has  previously  shown  its  sympathy 
with  the  proposal  to  introduce  a  bill  into  the  Legislature 
to  at  least  make  registration  necessary; 

"Therefore,  be  it  resolved,  that  this  meeting  of  the 
Branch  unanimously  endorses  the  action  of  its  executive 
and  its  representatives  on  the  joint  legislation  committee, 
and  recommends  all  members  to  actively  support  the 
movement  by  donations  and  influence. 

"Further,  that  the  Secretary  be  authorized  to  receive 
from  mertibers  and  other  persons  wishing  to  assist, 
such  sums  as  they  wish  to  donate,  and  to  give  receipts  for 
same,  such  moneys  to  be  used  for  the  purpose  of  obtaining 

such  legislation." 
The  following  programme  of  lectures  has  been 

arranged  for  the  winter  season: — 

January  21st — D.  O.  Lewis,  "Development  of 
Railways"  (second  edition  of  paper). 

February    18th— W.    F.    Best,    "Geology    of    Coal 
Mines." 

March  18th.  Prof.  R.  G.  Matheson,  "Sub-aqueous 
Foundations"    (illustrated.) 

April    15th— E.   P.    Girdwood, 
Roads  and  Bridges"  (illustrated). 

'River   Protection; 

The  second  dance  of  the  season  under  the  auspices 
of  The  Engineering  Institute  of  Canada,  Victoria  Branch, 
Was  held  in  the  Knights  of  Columbus  Hall,  Fort  Street, 
last  evening.  About  seventy  members  and  friends  were 
present.  Pianoforte  music  for  the  dance  was  provided 
by  Miss  Thain  and  vocal  items  were  rendered  by  Mrs. 
J.  B.  Shaw  and  Mr.  A.  E.  Foreman.  The  Committee 
responsible  for  the  arrangements  were  Messrs  E.  F. 
Cooke,  Chairman,  J.  B.  Shaw,  E.  N.  Horsey  and  H.  M. 
Bigwood,  Secretary. 

Sasketchewan  Branch 

J.  N.  deStein,  M.E.I.C,  Sec'y.-Treas. 

The  Third  Annual  Meeting  of  the  Saskatchewan 
Branch  was  held  on  January  8th  at  the  Kitchener  Hotel, 
Regina,  with  the  splendid  attendance  of  over  forty  mem- 

bers. Amongst  the  outside  members  of  the  Branch  were 
noticed:  G.  D.  Mackie,  A.M.E.I.C,  from  Moose  Jaw,  also 
J.  B.  C  Keith,  A.M.E.I.C,  and  Malcolm  Sinclair, 
A.M.E.I.C,  from  the  same  city.  Professor  A.  R.  Greig, 
M.E.I.C,  and  Professor  C  J.  Mackenzie,  A.M.E.I.C, 
of  the  University  of  Saskatchewan,  as  well  as  C  H.  Fox, 
A.M.E.I.C,  represented  Saskatoon,  while  Swift  Current 
has  sent  two  members,  namely  P.  J.  Macdonal, 
A.M.E.I.C,  and  J.  R.  Reid,  A.M.E.I.C.  Members  from 
other  Branches  were  W.  W.  B.  Swabey,  A.M.E.I.C. 
(Ottawa)  and  P.  M.  Sander,  M.E.I.C.  (Calgary). 

The  first  function  of  the  day  was  a  luncheon  tendered 
by  the  local  members  to  the  outside  members  of  the 
Branch,  at  the  conclusion  of  which,  the  retiring  Chairman, 
H.  S.  Carpenter  gave  an  address  dwelling  on  the  functions 
of  the  Branch  and  its  achievements  during  the  past  year. 

The  luncheon  was  followed  by  the  business  session, 
the  greatest  part  of  which  was  devoted  to  the  subject  of 
Legislation.  The  Government  of  the  Province  had  sug- 

gested several  changes  of  the  proposed  Act,  such  as  giving 
the  University  exclusive  control  of  the  examinations, 
waiving  the  right  to  hold  court  and  collect  fees,  etc.,  all 
of  which  changes  the  members  present  were  willing  to 
cede,  provided  however,  that  no  further  concessions 
would  be  made,  which  would  eliminate  entirely  the 
purpose  of  the  Act.  It  was,  therefore,  resolved,  following 
the  suggestions  communicated  to  the  Branch  by  Arthur 
Surveyer,  Chairman  of  the  Legislation  Committee  of 
The  Institute,  to  withdraw  the  Act  for  the  present,  in  case 
the  opposition  of  the  Government  to  the  most  important 
clauses  could  not  be  overcome. 

After  reading  the  report  of  the  Auditors  and  Standing 
Committees,  the  scrutineers  announced  the  result  of  the 
ballot  for  the  election  of  Branch  officers  for  1920: — 
Chairman:  Professor  A.  R.  Greig,  M.E.I.C.  (Saskatoon); 
Vice-Chairman:  W.  R.  Warren,  A.M.E.I.C.  (Regina); 
Sec'y--Treasurer  :  J.  N.  de  Stein,  M.E.I.C.  (Regina);  and 
an  Executive  Committee  of  five,  composed  of  A.  J. 
MacPherson,  A.M.E.I.C.  (Regina),  D.  A.  R.  McCannell, 
A.M.E.I.C.  (Regina);  J.  R.  C  Macredie,  M.E.I.C 
(Moose  Jaw),  W.  M.  Stewart,  A.M.E.I.C.  (Saskatoon) 
and  H.  Mclvor  Weir,  M.E.I.C.  (Saskatoon). 

Following  the  business  session  a  paper  was  read  by 

Professor,  C  J.  Mackenzie,  A.M.E.I.C,  on  "Concrete 
Mixtures  in  Alkali  Soils,"  being  the  result  of  one  year's 
investigations  carried  on  by  the  University  of  Saskat- 

chewan in  conjunction  with  the  Concrete  Committee  of 
the  Branch.  The  discussion  of  the  paper  was  postponed 
until  it  had  appeared  in  print.  As  there  is  considerable 
further  research  work  necessary  in  this  connection,  it  was 
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<!r«i<lrd   that   thr  Hnimh  slM>nk1   n»«-nv>ri»lir**  tlw  l*ro- TI, iiu  i; 

,   1.r- 

lid  innnts  lor  thii»  wi>rk. 

-V  H.  K 

11. u    u    *\.i-  I  M  n    »'i  wn  '   ii\ii<l. 

.  r  und   in   lIu?  luti  n   ihe 

■  m 

'>r 

ul 

■  • 

^ii-,  A.M.h.l.C  .,  and  n-'iXJiidi-il 
.,  M.l*.  lan  alliluitf  of  our  liraiuli 
M.L.A.     Mr.    Mackt-nzif   ^;ave   a 
on  ihe  Froviiici-,  iti' 
bv  ihf  oiii;iiKfrs>  m  n 

1  '     - 
t. 

VUh-C.      .\ 

solution  ' 

i>n  llu- 

;'rm-m. Kill  to 

r  Pro- 
iheir 

as  the of  tllf  fllHUH  . 

<'  <ni  ol  the  natural  rt'sourct-s,  study  oi  powtr- 
irrination  of  the  St)Uthwest  iJarts  of  the  l^ovince, 
aent  of  technical  schools    water  supply  for  our 

V  r.     Those  questions  should  all  be  solved  and  the 
plans,  etc..  be  made  before  the  coming  influx 

■  render  the  immediate  attention  to 
.ilive. 

Mr.  Sjience  reminded  the  assembled  Engineers,  that 
he  somewhat  !  to  our  profession.     He  enumerated 
the   natural  -   of   the   Province,   especially    its 
mineral  wealth.  A  splendid  dramatic  recitation,  ren- 

dered by  R.  S.  Salmond.  followed  the  speech,  after  which 
P.  J.  Macdonal.  A.M.E.I.C,  toasted  the  City  of  Regina. 

■o  which  Mayor  Grassick  responded.  M  L.  Wade. 
V.M.K.I.C.  proposed  the  toast  on  the  "Sister  Professions," 

■  A.  C.  Garner  responded  on  behalf Land  Sur\e>ors. 

.\  short,  but  ver>'  interesting  address  on  "Sanitation 
:;  the  .War"  was  given  by  Capl.  R.  H.  Murray, M  IMC.     The  improvement  in  the  sanitary  conditions 

I  judged  by  the  fact,  that  in  former  wars  as 
.  ,..:-  c,  ,  of  the  total  men  lost  had  died  of  disease. 
in  this  war  that  number  amounted  only  to  5.14'  ; . 

The  speeches  were  then  interrupted  by  a  "Muscial 
tj...  ;i  .i;.,.,  ••    r.-i.^j-red   by    Ttu    KiKHtucnug    Institutt    of (Conductor:     R.     W.     E.     Loucks, 

d  by  a  toast  on  "The  Engineering 
"    by    G.    n.    Mackie.    M.K  l.C. 

•ng 

-.  ..»st 
in  the  world;    1  iie  Queljec  Bndge,    Winnipeg 

apply.   C.P.Ry.   Irrigation  and   the  Connaught 
:id.     Mr.  Mackie  dwelt  at  length  upon  the  objec- 

.wi.s  of  the  S;i>katchewan  Government  to  our  proposed 
\ct.  which  was  hard  to  understand  as  we  were  trying  to 

;' .    the   Province   from   faulty   Engineers.     .Xny   man 
•ul  any  qualification  whatever,  could  build  a  bridge. 

ppiy,  etc.,  thereby  endangering  the  lives  of  scores 

"Auld  1 

nil'  whoii"  a^-^iii'»!),  I ' "III luinTi  iiH-  'i.j; 

Peterboroujih  Branch 

l{.  L.  Dobbin.  M.E.I.'  iry 

Tlw  first  meeting  of  the  UraiKh  for  1920  »;. 
till   I-jiipn-ss  Hotel  parlors,  on  Thursday,  Jan.  ttJi.  at H.UJ  P.M. 

A      good     attt-ndancf     hwird      Ja>.      Ma> 
A.M.E.I.C 

engineers  m  ' been  made  up  t 
liave  been  hr^i:  .... 
part  in  the  ■  :i.  and  it  w; 
p<jne  any  dm-iw,,  until  the  ne.\i  ...i^w..-     ..  j.^  .    .._.... 
when  the  matter  will  be  gone  into  further. 

The  Chairman  was  authorized  to  appoint  a  Legislation 

Committee,  to  prepare  for  this  meeting,  and  it  v  -  -v. 
gested  that  it  take  the  form  of  a  debate,  with  m< 
the  Committee  on  each  side. 

The  question  of  Branch  By-laws  was  re-^-"-^  "■•'■' the  Chairman,  G.  Reid  Munro.  M.E.l.C,  :■. 
cussion  was  laid  over  until  the  meeting  on  tnt  „::jc 

A  resolution  along  the  lines  asked  for  by  the  M  ■  •"  •■  :i 
Branch  was  passed,  calling  upon  Council  to  i 

stP  ,.        .  ... gii.^  .  , 

Congratulations   were   extended   to  C.   E.   S*- 

M.E.l.C.  one  <'■ at  the  recent  i: 
Commission  of  the  Cu\ . 

Toronto  Branch 

U.  A.  UuUliimu,  A. -U. /../.<  ..  Acin.g  ̂ *<-rf/ary 

.\n  Open  Meeting  of  the  Branch 

Engineers' Club  at  ̂   p.m.  on  Thursday,  J.. .._...  .-    . 
The  Chairman,  A.  H.  Harkiie^b,  presided. 

The  minutes  of  the  prexious  meeting  wwe  read  and 

approved. 

A   :    •       ■ 
resignii  - was  reccuilv  elected. 

Tl the  M. 

'  o  by 

.  aliCh 
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requests  the  Council  of  The  Institute  to  make  the  strongest 
effort  possible  to  secure  due  recognition  of  the  Engineering 
profession,  by  either  having  the  engineering  profession 
represented  on  the  Civil  Service  Commission,  or  by  having 
a  special  committee  within  the  Commission  composed  of 
technically  trained  men  and  members  of  the  engineering 
profession  to  pass  upon  classification,  qualification  and 
remuneration  as  now  set  forth  in  the  Classification  of  the 
Civil  Service  Commission,  and  to  pass  upon  applications 
of  candidates  for  positions  in  the  future. 

Moved  by  Mr.  Wynne-Roberts,  seconded  by  Mr. 
Milne:  "that  the  Toronto  Branch  endorse  the  resolution 
adopted  by  the  Manitoba  Branch,  and  that  the  Toronto 
Branch  also  request  the  Council  of  The  Institute  to  make 
the  strongest  effort  possible  to  secure  due  recognition  of 

the  engineering  profession  as  outlined  above."     Carried. 
The  Chairman  then  called  upon  F.  G.  Engholm,  who 

delivered  a  lecture  on  "Reinforced  Concrete  Construction." 
The  lecture  was  illustrated  by  numerous  lantern  slides 
which  made  it  very  interesting.  The  lecturer  dwelt 
considerably  on  tests  made  by  the  Emergency  Fleet 
Corporation,  which  would  indicate  that  our  unit  stresses 
commonly  employed  in  reinforced  concrete  design  are  very 
low.  This  being  particularly  true  in  the  case  of  shear, 
where  the  lecturer  claimed  that  if  properly  designed  very 
much  higher  stresses  should  be  permitted  than  the  ordinary 
maximum  stresses  allowed  by  our  building  by-laws.  The 
lecturer  maintained  that  the  tying  down  of  the  engineer  to 
the  given  imit  stresses  is  a  hindrance  to  the  development 
of  reinforced  concrete  construction  in  this  country. 

Mr.  Mylrea,  who  opened  the  discussion,  agreed  fully 
with  the  lecturer  that  the  unit  stresses  commonly  em- 

ployed particularly  in  the  case  of  shear  were  too  low.  He 
suggested  that  The  Institute  appoint  a  committee  to  study 
the  data  supplied  by  the  tests  of  the  Emergency  Fleet 
Corporation.  He  further  suggested  that  as  the  stresses 
must  be  left  to  the  judgment  of  the  designer,  the  profes- 

sion should  become  a  closed  profession  to  protect  the  public 
from  incompetent  designers. 

Mr.  Oxley  believed  that  the  real  uncertainty  about 
concrete  is  in  the  construction,  since  a  good  deal  depends  on 
how  the  concrete  is  made,  and,  therefore,  proper  inspection 
must  be  made  to  insure  the  safety  of  the  structure.  He 
was  afraid  that  if  the  unit  stresses  are  raised  to  conform 
with  the  results  of  the  tests,  there  is  the  danger  that  large 
factories  built  in  small  towns,  where  there  are  no  by-laws 
and  no  proper  supervision,  the  structure  may  be  unsafe 
since  we  cannot  be  sure  of  the  material. 

Mr.  Harkness  emphasised  the  fact  that  while  it  may 
be  good  economy  to  get  a  first  class  concrete  for  the  building 
of  ships,  it  may  not  be  quite  as  economical  in  the  case  of 
an  ordinary  building,  and  this  point  should  be  considered. 

Others  who  took  part  in  the  discussion  were  Messrs. 
Scott,  Crossley,  McLeod  and  Krumm. 

Suggested  by  Mr.  Oxley  that  Mr.  Engholm  be  added 
to  the  Committee  on  the  Building  By-laws. 

Meeting  adjourned  at  11.15  p.m. 

Ottawa  Branch 

M.  E.  Cochrane,  A.M.E.I.C.,  Secretary 

The  address  by  His  Excellency,  the  Duke  of  Devon- 
shire, at  the  luncheon,  Dec.  18th,  of  the  Ottawa  branch  of 

The  Engineering  Institute  of  Canada,  and  the  intensely 
interesting  reminiscences  of  Commander  B.  M.  Ramsey, 
M.V.O.,  of  the  Royal  Navy  on  the  work  of  the  Dover 
Patrol  in  the  great  war,  was  an  occasion  that  will  not  soon 
be  forgotten  by  those  fortunate  enough  to  be  present. 

Commander  Ramsay  with  a  modesty  characteristic 
of  the  best  traditions  of  the  navy,  told  in  a  most  delightful 
way  and  with  much  humor  of  the  great  naval  force  that 

worked  from  Dover  keeping  the  enemies'  forces  from  the 
channel,  and  protecting  the  troopships  between  Britain 
and  France. 

Commander  Ramsay  was  flag  commander  to  Admiral 
of  the  Fleet,  Viscount  Jellicoe.  For  three  and  a  half  years 
of  the  war  he  was  attached  to  the  Dover  Patrol,  during 
which  time  he  was  in  command  of  H.M.S.,  M.-25,  engaged 
on  the  Belgian  coast,  and  of  H.M.S.  "Broke,"  flotilla leader. 

Over  a  himdred  and  thirty  members  of  The 
Institute  sat  down  to  lunch  in  the  ladies'  room  of  the 
Chateau,  in  addition  to  the  members  of  Viscount  Jellicoe's 
staff  then  in  Ottawa,  and  the  headquarters  staff  of  the 
Naval  Service  Branch  of  Canada. 

The  chairman,  R.  de  B.  Corriveau,  had  with  him 
at  the  head  table  the  following:  At  his  right.  His  Excel- 

lency the  Governor-General,  Col.  Leonard,  G.  J. 
Desbarats,  A.  Sladen,  G.  A.  Mountain,  Commander 
Sawbridge,  R.N.,  Commander  Hemstead,  R.N.,  Gordon  G. 
Gale;  on  his  left,  Commander  Ramsey,  Col.  Anderson, 
Admiral  Kingsmill,  Col.  MacPherson,  Commander 
Stephens,  John  Murphy,  Wing  Commander  Robertson, 
Commander  Edwards,  Lieut.  Morgan,  and  Flag-Lieut. 
Nelles. 

Mr.  Corriveau  stated  The  Institute  was  honored  in 
the  presence  of  His  Excellency.  The  visit  of  Admiral 
Jellicoe  and  his  staff  had  been  a  valuable  thing  for  Canada. 
Moreover,  England  too  was  naturally  interested  in  the 

development  of  Canada's  national  marine  fleet  with  the 
necessary  harbors,  docks  and  dry  docks .  Many  Canadians 
had  taken  part  in  the  work  of  the  British  fleet  during  the 
war  in  the  R.N.A.S.  and  in  the  naval  patrols.  The  Dover 
Patrol  had  shown  a  dash  and  efficiency  that  had  contri- 

buted not  a  little  to  the  safety  of  Canada's  thousands  of 
troops  in  the  passage  between  Britain  and  France. 

Commander  Ramsay,  on  rising,  expressed  the  honor 
done  to  the  navy  and  the  Dover  Patrol,  by  the  presence 
of  His  Excellency.  At  first  he  had  refused  to  speak  and 
only  consented  when  he  was  told  the  occasion  would  be 
informal  and  that  he  could  talk  the  same  as  he  would  in  his 
own  mess. 

He  had  chosen  as  his  theme,  the  subjects  that  so  far 
had  been  least  written  about  and  spoken  of.  The  Dover 
Patrol  extended  from  North  Foreland  to  the  mouth  of  the 
Scheldt  river  and  from  Brighton  to  the  French  coast.  Its 
functions  were  fourfold  : — 
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1.  To  drnv  ll»e  pa^tiilfi  ol  ll»r  sirutli»  to  ilk-  rncnu 

.'.    To  prolctl   iroops  uikI  >uppllr>  cliroule  l>rtwpcii 
ISiilain  aiKl  Fraiu-e. 

3.  To  pntuvt  ihr  sltippiiiK  fUtrnuK  aiul  IraviiiK  lln- 
I  hanurti. 

4.  To  niakt-  «jffensive  aitainst  Cirnman  Ixist*  «m  ihr 
lielsian  ixkisI. 

.;  Id  of.    Old  mines,  tlu*  only 
>  'iK"*^  .i\  .iii.i  1  'u  «  (I  I  J  Hi  1  ii~  1 K  Ai  I  Ik*  jKitrol . 

"St-voral    iti.iii^ind   of    ihi-st-    vivTv   dr«)nixil."    said 
Commandt-r  I  in  his  witty  way.  "and  while  they 
frequently  wvm  imi  .is  stxin  as  they  were  dropped  over- 

board, or  when  our  ships  approached  near  them,  they 

!..  1  to  ojxt  '  Î  II  ship  was 
■a:     .  ■    .ertlu'k-  lain  n><>r:il 
llev-l. 

1  '  cl\  the  I 
.  of  the   ; 

lo  cuiite  and  these  were  a  bi^  help. 

Ii>r  the 

larted 

There  was  also  a  sliip  known  as  the  "bulged  ship" which  was  a  great  success.     This  was  built  with  an  outer 
protect inj!  hull,  then  an  area  of  water  between  this  and  the 

:;'  hull  of  the  ship.     When  a  torpedo  from  a  submarine 
k  this  outer  hull  the  water  between  it  and  the  real 

hull  look  up  r  V..     "Not  one  of  these  ships,  hit  by  a 
torpedo,  was  :  ly  injured."  stated  the  speaker  amid 
he^y  cheer». 

■      "'    ;!>ay  loki  iiow  the  palrol  started  out 
cw  in  strength  and  importance  as  its 

u<  realised.     In  1V*18  it  con-isled  of  14  monitors, 
lit  .-  ::  yers,  12  patrol  lx>ais  with  rams,  20  cixisial  patrol 
boats  with  a  speed  of  22  knots,  50  trawlers,  200  drifters, 
40  motor  launches  and  some  other  vessels. 

1 1  was  impt^riant  to  keep  submarines  out .     When  they 

got  through  the  barrage  the\'  could  operate  for  three  or 
four  days  longer  than  if  they  had  to  go  around  the  other 
\uiy.     .\t  first  they  used  to  slip  through  the  straits  in  the 

with   the  conning  towers  just  out  of  the  water. 
15  there  was  only  a  timlier  Iwrrage    a  sort  of  Ixwm 

ijreaking,  owing  to 
1  lUrrenls. 

Next  the  net  barrages  were  invented  and  in  1915  fifty 

;  elaid.     There  \\  '  wn  the 1  i  twelve  miles  In  :  across 
lel.      1  hese  were  large  wire  mesi  nets  attached  to 

'■,   i.re  contact  mines.     A  submarine  would  go  against 
the  net  and  push  it  ahead  till  the  net  closed  in  and  the  mines 
would  then  hit  against  the  stern  of  the  submarine  and 
xplode. 

Each  day  the  drifters  would  go  out  and  repair  the 

'  '     r  lo  the  nets.     And  the  German  destroyers 
ut  and  try  to  sink  the  drifters  and  there  were 

Irequclil  lights. 

"The  drifters  didn't  Uke  this  particularly,"  said  the 
-peaker,  "but  we  did." 

llien  lanir  the  contact  minr».      llirfr  wcfv  t«tt 

KJUld  iK-llrlltilr  lltrilt. 

In  Iront  oi 

m.i 

mi: 

till 

and  aiiulhei  de\ii.e  had  lu  be  iiuciilcd. 

sui  • 

range  ol  irom  one  i 
the  mine  a  button  w..    ,>..^  ̂    

.\nd  in  191G  for  a  considem'''-  >'" 
|)a  -.iLt.-  of  all  submarines  down  ■ 

ii,;.  -I, 

«pped  tiMr 

But  again  the  Germans  learned  and  they  made  their 
bearinc  '  '  '    .     .  .        .        ̂  
not  Ix 
vented  uii.  :     a  dcMCe  llu:  ̂ xakci    ̂ a»  luA.  at 
lilx-rty  to  i 

Commander  Ram-ay  als»»  told  of  the  thirteen   great 
concrete  towei».  it  : 
20,000  tons  and  lau:   
as  lhe\'  would  be  fori 
dash  in  vain.    Two  oi   liii-< 
finished  when  the  armistice  w. 

speaker's  opinion  t!    •     ' some  suitable  spot  . 

The  speaker's  description  of  sound  mnfin-.: interesting.     On  the  darkest  night  and 
screen  the  British  guns  could  bombard  i   
But  again  the  Germans  soon  discovered  this  m<. 
could  answer  back. 

Why  the  large  naval  gims  did  :    .    .      • 
explained.     When  a  gun  had  shoi  4'  • 

sent  to  be  re-lined   wh    ' had  a  spare  one,  thus  tlv 
be  fired  in  ei^hi  nv 
guns  always  had  i'  .  .  .  .       .... 
German  attach.     Thus  shots  were  iwi  wasted,  but  mo»i 

carefully  conserved. 

In  conclus!' *"  ̂   "'^ ''^^"^■**'''*'''  W'*tii^*\  Ti,î#1.if.«  itriu^fr..«vi 
landing  on  thi 
that  never  i    i 
land  force> 
were  unable  lu  Uu. 

However, 

lashed  loge i lu: 

was  a  great  ponioi>n  -ix 
with  two  feel  draft     ' 
There  were  three  ■ 
13,500  men  on  ih  <  »-ii;.u  .md 
Nieuport,  in  tliree 



100 JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF     CANADA 

On  the  pontoons  were  first  the  tanks,  which  would  get 
off  first  and  destroy  the  barbed  wire  entanglements,  then 

the  guns,  then  the  other  army  supplies,  and  the  4,500  men 
on  each.  Elaborate  practices  and  tests  were  made  and 
it  was  believed  the  attempted  landing  would  be  successful, 

especially  as  there  was  to  be  a  great  British  attack  on  land 
at  the  same  time.  But  the  British  did  not  make  the  land 

advance  expected  at  this  time  and  the  attempt  was  aban- doned. 

Commander  Ramsay  recalled  that  in  the  first  coastal 

motor  patrol  boats  out  from  Dover  was  an  Ottawa  man, 
R.  E.  Sproule,  who  was  present  at  the  luncheon  he  was 
addressing.  Also  the  first  four  men  in  this  service  to  be 

decorated" were  four  Canadians,  two  Ottawa  men,  and  two Montreal  men.    This  evoked  hearty  cheers. 

Mr.  Corriveau  then  announced  that  His  Excellency 

the  Duke  of  Devonshire  had  consented  to  say  a  few  words. 

The  Governor-General  spoke  with  great  eloquence 

and  with  evident  sincere  conviction.  He  congratulated 

Commander  Ramsay  on  the  modest  character  of  his  speech 
which  was  in  line  with  the  best  traditions  of  the  navy. 
For  all  time  the  deeds  of  the  Dover  Patrol  would  be  known 

and  they  had  added  another  fine  tradition  to  the  many 
surrounding  the  British  navy. 

The  navy  had  carried  out  the  great  expectations 
Britishers  had  of  it  and  kept  up  the  credit  of  its  great  name. 

After  the  chairman  offered  the  thanks  of  the  Engineers 

to  Commander  Ramsay  the  luncheon  adjourned  with  the 
National  Anthem. 

The  Annual  Meeting  of  the  Branch  was  held  on 

January  8th,  at  the  rooms  of  the  Commission  of  Conser- 
vation, through  the  kindness  of  Mr.  James  White. 

The  attendance' was  larger  than  that  at  any  previous 
annual  meeting. 

Besides  the  formal  reading  of  the  reports  of  the 

Secretary-Treasurer  and  the  Chairmen  of  the  various 
sub-committees,  a  summary  of  which  will  be  found  on 

another  page,  in  the  annual  report  of  the  Ottawa  Branch, 
there  was  an  interesting  discussion  on  the  future  activities 
of  the  branch. 

After  the  meeting  refreshments  were  served,  and  the 

members  were  glad  to  have  this  opportunity  for  informal 
discussions  and  the  formation  of  plans  for  the  future. 

On  January 
with  the  Ottawa 
and  the  Ottawa 
Architects.  The 
Library,  and  Mr 
give  an  interestin 

15,  the  branch  held  a  meeting  jointly 
branch  of  the  Town-Planning  Institute 
chapter  of  the  Ontario  Association  of 
meeting  was  held  in  the  Carnegie 
Frank  Barber,  of  Toronto,  A.M.E.I.C, 

g  address  on  "Bridges." 

The  Speaker  gave  a  summary  of  the  historic  develop- 
ment of  bridges  up  to  the  present  time,  and,  as  is  natural, 

dwelt  strongly  on  the  aesthetic  features  of  bridge  design 
and  their  relation  to  architecture  and  town  planning. 

There  was  a  large  attendance,  and  it  was  felt  that  the 

policy  of  holding  joint  meetings,  so  as  to  establish  closer 
union  between  engineers  and  the  professions  most  closely 
allied  to  them,  should  be  encouraged  as  much  as  possible. 

Quebec  Branch 

/.  A.  Buteau,  A.M.E.I.C,  Secretary. 

At  a  general  meeting  held  on  December  15th,  the 
following  committees  were  appointed  to  investigate  the 
salaries  paid  to  engineers  employed  in  different  fields  of 
activity,  to  make  suggestions  as  to  equitable  salaries 
which  should  be  given  to  such  professional  engineers: — 

Government  Public  Service  Committee:  Messrs. 
B.  Normandin,  A.  Amos,  A.  Fraser. 

Industrial  Companies  Committee:  Messrs.  F.  T. 
Cole,  H.  J.  Simon,  L.  S.  de  Carteret,  L.  Larivière. 

Railway  Committee:  Messrs.  J.  E.  Gibault,  C.  H. 
Connell,  L.  C.  Dupuis. 

City  Committee:  Messrs.  E.  A.  Hamel,  A.  Tremblay. 

The  Branch  also  expressed  its  views  as  to  the  impor- 
tance of  continued  efforts  towards  obtaining  from  the 

Federal  Government  equitable  salaries  for  engineers  in  the 
Government  service.  It  was  resolved  that  the  committee 
formed  to  urge  such  interests  at  Ottawa  should  be  urged 
to  continue  the  efficient  work  done  to  the  fullest  extent 
authorized,  by  the  putting  into  force  of  the  proposed 
classification. 

Quebec,  Que.,  Jany.  7th,  1920. 

J.  A.  Buteau,  Esq., 

Sec.-Treas.,  Eng.  Inst,  of  Canada, 

Quebec  Branch, 

Que. 
Dear  Sir: — Referring  to  your  letter  addressed  to  the  undersigned, 
of  Dec.  the  17th,  advising  that  we  have  been  solicited 
as  a  committee  to  prepare  and  submit  to  you  a  schedule  of 
salaries  actually  paid  to  the  engineers  employed  by  the 
Canadian  National  Railways.  I  herewith  attach  your 
statement  showing  actual  salaries  and  proposed  salaries  ; 
also  another  statement  showing  the  salaries  received  by 
employees  of  other  Railway  departments. 

From  the  above  you  will  be  able  to  judge  that  the 
engineers  are  very  much  underpaid,  considering  the  respon- 
siiaility  and  technical  requirements  required  to  fill  the 
positions.  If  you  figure  capital  invested  for  technical 
education  you  will  at  first  sight  see  that  the  situation  needs 
immediate  attention. 

Employees  of  other  departments  have  received  salaries 
during  thier  education. 

Yours  very  truly, 

C.  H.  N.  Connell, 
L.  G.  Dupuis, 

J.  E.  Gibault. 
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In  the  absence  of  R.  H.  1  A.M.K 

chair  was  taken  by  C.  C.  Kir!  .. .  IM  r  ; 
the  ref>ort  of  Messrs  Ross  &  Slcl 

who  m:i  '  irNey  of  the  site.     Tin-  ; 
the  pt'  for  the  erection  of  a  i 
and    suuablc    :  Twu 

submitted,  one  block 
to  Carmanhen  between  L< 
and  the  other  the  erection  >  . 
in  the  centre  on  the  present  Court  House  site. 

F.  A.  Dykeman,  moved  arxl  M.  E.  Apar  seconded 

the  following  resolution: — 

"That  whereas  the  immediate  oonstrucuon  or  recon- 

struction of  the  St.  John  County  Court  House  is  necessan-: 
That  this!: 

of   building;    \m 
Hour^e,  Registry  Umce.  Liiy  Ha 
witliin  the  same  block,  and  ii_:     — 
architectural    sjTiimeiry    with    each    other;    h 

deemed  advisable  to  hâve  the  city  acquir»-     ' 
in  the  block  bounded  by  S\dne\ ,  Leiiî-ur then; 

That   the  '•■'-'
■ 

occup>-ing  the Streets; 

.  That  copies  o:  •' • Council  of  the  M.. 

St.  John  and  t. 
of  St.  John. 

K..     !...•,,„.) 
;>  ,^,v..\'     Çtr.-.-' 

A  plan  prepared  bv  Mr.  Kirbv.  showing  bow  the  nxirk 

ni! 
Tl 

sit 
ol  1 

V.      1        .  J 



102 JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 

It  was  suggested  that  the  St.  John  Branch  of  The 
Engineering  Institute  appoint  a  committee  of  five  to 
co-operate  with  other  committees  in  preparing  plans 
for  the  proposed  buildings. 

Mr.  Kirby  then  called  on  Charles  Archibald; 
A.M. E.I. C,  to  read  his  paper  on  the  "Housing  Act'' and  the  work  of  the  St.  John  Housing  Commission. 
After  pointing  out  the  liniitations  of  the  Act  he  drew 
attention  to  some  of  the  requirements.  It  called  for  a 
lot  with  1800  square  feet  for  each  house  in  cities,  and  4500 
square  feet  in  villages  and  rural  communities.  The 
Buildings  were  not  to  occupy  more  than  fifty  percent  of 
the  space.  Where  buildings  were  built  in  groups,  if  the 
houses  were  of  frame  there  must  be  sixteen  feet  between 
each  side  wall;  if  built  of  fireproof  material,  nine  feet. 

Dealing  with  the  operations  of  the  St.  John  Housing 
Commission  Mr.  Archibald  showed  a  niunber  of  slides 

of  the  houses  being  built  on  the  west  side.  The  t^-pe  A 
were  costing  $4,4B0,  including  the  land  and  required 
between  $25.  and  $30.  per  month  to  meet  the  fixed 
charges.  The  double  houses  would  cost  the  purchaser 
about  $8,000.  or  $8,500. 

Halifax  Branch 

F.  R.  Faulkner,  M.E.I.C.,  Secretary 
A  meeting  was  held  on  January  8th  in  Halifax  in 

connection  with  Legislation,  at  which  nearly  fifty  en- 
gineers were  present,  chiefly  from  Halifax,  but  a  few  from 

outside.  Favorable  letters  were  also  received  from  about 
forty  engineers  from  other  parts  of  the  Province.  The 
Committee  appointed  last  October  was  re-elected  and 
instructed  to  proceed  with  the  campaign  in  regard  to 
Legislation;  and  to  take  steps  to  introduce  the  Bill  which 
had  been  prepared  to  the  Legislature  of  Nova  Scotia. 

1 
f PERSONALS 

i 

E.  A.  Carl,  A.M.E.I.C.,  has  been  appointed  Assistant 
Engineer,  on  the  construction  of  the  Tafo-Kumasi 
Railway. 

Marcel  Pequegnat,  A.M.E.I.C.,  has  been  appointed 
Supt.  of  Water  Commission  to  succeed  Henry  Hymmen, 
who  resigned  recently. 

R.  L.  Nixon,  A.M.E.I.C.,  has  accepted  the  Chair  of 

Engineering  at  King's  College,  Windsor,  N.S.,  and  is entering  on  his  new  duties  at  once. 

John  H.  Ryckman,  A.M.E.I.C.,  has  recently  changed 
his  position  and  is  now  c/o  the  Bureau  of  Engineering, 
Dept.  of  Public  Works,  Chicago,  111. 

George  L.  Stephens,  A.M.E.I.C.,  is  at  present 
Engineer  Lieutenant,  R.C.N,  of  H.M.S.  "  Ramillies," 
and  can  be  reached  c/o  G.P.O.  London,  England. 

Adrian  A.  St.  Laurent,  Jr.  E.I.C.,  returned  to 
Canada  on  July  12th,  1919,  and  is  now  employed  in 

the  District  Engineer's  Office,  Public  Works  Dept. Ottawa. 
* 

G.  Gordon  Gale,  M.E.I.C.,  vice-president  and  general 
manager  of  the  Hull  Electric  Railway  has  been  elected 
vice-president  of  the  Canadian  Electric  Railways  Asso- 
ciation. 

* 

A.  L.  Morgan,  A-M.E.I.C,  Chief  Engineer  of  the 
Mapleleaf  Mfg.  Co.,  Limited,  has  moved  from  Windsor, 
Ont.,  to  Montreal,  as  the  Mapleleaf  Company  has  trans- 

ferred its  headquarters  to  Montreal. 

J.  A.  W.  Brown,  A.M.E.I.C.,  has  severed  his  con- 
nection with  the  Trussed  Concrete  Steel  Company  of 

Canada,  Limited,  and  is  now  chief  engineer  of  the  W.  H. 
Yates  Construction  Co.,  Limited,  Hamilton,  Ont. 

* 

H.  A.  Raquette,  A.M.E.I.C,  of  Levis,  P.Q.,  formerly 
general  manager  of  the  Lauzon  Engineering  Works  has 
resigned  his  position  and  has  organized  the  Levis  File 
Company  at  Levis,  P.Q.,  of  which  he  will  be  the  directing 
head. 

E.  L.  Cousins,  A.M.E.I.C,  is  leaving  for  England 
shortly  in  connection  with  the  business  interests  of  the 
Toronto  Harbor  Commissioners  coupled  with  industrial 
matters  relative  to  the  development  of  waterfront 

properties. 
G.  B.  Smith,  now  suprintendent  of  the  Central 

Ontario  Division. of  the  Hydro-Electric  Power  Commission 
of  Ontario  recently  lectured  before  the  Peterborough 
Branch  of  The  Institute  on  the  growth  and  operation  of  the 
system  under  his  direction. 

The  marriage  took  place  in  Stanley  Presbyterian 
Church,  Westmount,  on  December  11th,  1919,  of  Mary 
Beatrice  (Mame),  daughter  of  Mrs.  William  Macdonald  to 
Douglas  Bremner,  A.M.E.I.C,  son  of  Mr.  and  Mrs. 
R.  H.  M.  Bremner. 

Pierre  Charton,  A.M.E.I.C,  has  been  awarded  the 
Croix  de  Guerre,  and  has  been  mentioned  for  his  gallantry 
at  the  front.  Mr.  Charton  was  with  the  French  Army, 
and  distinguished  himself  while  commander  of  the  6th 
Regiment  of  Engineers,  and  as  liaison  officer  between  the 
Railway  Sappers  and  British  Army. * 

H.  Victor  Brayley,  A.M.E.I.C,  who  has  been  for 
some  time  in  private  practice  as  Industrial  Counsellor 
and  Engineer  has  formed  an  association  with  Kenneth 
F.  Dewar,  and  Sherwood  W.  Stevenson,  forming  the 
firm  of  Brayley,  Dewar  &  Stevenson,  Industrial  Counsel- 

lors at  99  St.  James  Street,  Montreal. * 

William  Young,  M.E.I.C,  for  six  years  controller  of 
Water  Rights  for  the  Province  of  British  Columbia  has 
resigned  and  is  now  practising  as  a  consulting  engineer  in 
Vancouver.  At  the  time  Mr.  Young  resigned  he  was 
Chairman  of  the  Victoria  Branch  of  The  Engineering 
Institute,  in  the  welfare  of  which  he  took  an  active  interest.      i 
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iiy   ol   approximately    lo.imo  horse-power,    K.    H. 
....n.   A.M.E.I.C,   Chief  Engineer. 

C.  E.  Ssson.  M.E.I.C..  Peterborough,    was  elected 

!   -■■::iry    1st   to   the   one    vacancy   on   the    Peter- 
l  tilities  Commission  by  a  large  plurality  over 

I  ■  ■    •  s.  two  of  whom  were  ex-mayors. 
^  ion  to  the  office  has  inspired  the 

-  held  in  Peterlxjrough 
:.  :,  i>  due  to  his  high  quali- 

hcations  lor  the  position.  1  he  claim  of  his  friends  was 
that  an  engineer  wa?  the  best  qualified  of  any  class  of 
citizen  for  position  such  as  this  and  the  work  was  done  on 
his  behalf  by  a  relatively  small  number  of  enthusiastic 
fellow  memljers  of  the  Peterborough  Branch. 

I  :.  !t.  G.  J.   Dodd.  Jr.   E.I.C.,   enlisted  with  the 
(.:.;:,. :i   Engineers  in  November.   1914.  as  a  sapper. 
n>   A,. 

pruiii'.''ti went  to 

^ignai    M.iu 

t-d  to  Ottawa  in  December.   1914.  and 
I.       H  irai  in  the  2nd  Signal  Co.,  with  w  hich  he 

in  May,  1915.     He  went  to  France  in 
..  ̂ ;ilered  action  as  Brigade  Signal  Ollicer  to 

lie.  New  Zealand  Division.     He  was  on  the 
of  the  15th  Corps  Signal  Company,  from 

September  to  November.  1916.  of  which  the  New  Zealand 
P  n.     He  was  sent  to  the  3rd  Heavy 
.\  ivember.  191*\  and  '•ta\t*d  with  this 
unit  I  ^ofthe^  thelj^jttle 
of  A:  ..  ;  ...1917.  u;  .l  of  Ypres. 

1  July  1917.  In  Sept.,  1917,  he  was  invalided  to 
.,;.,.,..,...  with  an  injured  knee  aiKi  was  in  hospital  till 
May,  1918.  In  January.  1919.  he  helped  to  organize  the 

K' :  '  '  '  r-ity  of  Canada  at  Ryson.  Yorkshire,  where 
1  charee  of  the  Faculty  of  Applied  Science. 

'1  ■       i  in  Julv  1919,  and  he  was  dis- 1  .  I.  17lh,  1919. 

th. 

later   -'  until   .'^ 

hnally  > ties  ml.     V 
on  Noveiiilx-r  loth.  1916.  al  lljt  Spnuia  Uallk. 

Capt.     Yves    La'T""'  I'"'"    ''"'^     ri-tur'tyl    tn    diliadli 
from  India  after  an  . 

Captain   !,:!•   '  .    i ..<    v 
Corps'  in  .\;  ih  thi~  i; 
ill  Jii!u-,  19lo.      1  w 
traii-urred  to  Fra! 

gineers  in  tl recalled  to  i 
after  on  construction  oi  si 
Lamonlagne  was  given  a  coi;      ...  ... 
eers.  was  gazetted  lind  Lieut,  in  Feb..  IV 

posted  to  the  91st  Field  I          '•' ing  with  them  in  the  St  i 

was  invalided  to  K:    "  Whiic  m  1- 
vised  the  training;  ■  r-  and  wa- 
training  company.     In  - 
India,  and  arrived  at   i 
Armistice.     Riotsand  the  war  with  A 
his  return  to  England  until  October  ».  ..  .  ...  «. 
Capt.  Lamontagne  was  working  on  erection  of  ;. 
hangars  at  Anibala. 

Herbert  Graham  Starr.  A  A!  E.I.C.,  graduated  from 
the  Royal  Militar\  i  n.  in  1905.     \h 

transferred  from  Ri.    .         .           to  CFF    ::•.    ' 
1915,   and   posted   to   the   »4th   U. 
lieutenant.     He  was  promoted  t"  i 
Adjutant  in  November,  and  pr. 
third   in  c»  :  ".   in  Januar\ .    i..'        i - 
talion  pr<ic>  •  --M-a-»  in  Juru-  Utlt,  and  u 

on  arri> land  M. 
29th   Battalion     Nancouxt: 

Ypres  Salient.     This  uin!  ■. 
advance  of  SepteinUr  '. 
in    Pozieres.     N!      •    ̂  working  part> 

1918.     In 
Police   as 
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Military  Service  Act,  serving  in  St.  John,  Toronto,  and 
Kingston,  in  that  capacity  until  he  was  demobilized  in 
January,  1920. 

Lieut.  T.  E.  A.  Hall,  A.M.E.LC,  enlisted  with  the 
C.A.S.C.  in  March,  1915,  proceeded  overseas  in  Jurie,  1915, 
was  stationed  at  Shorncliffe,  and  in  July  was  appointed  to 
Staff  of  D.A.A.G.  In  November  he  was  posted  with  the 
Canadian  Cavalry  Brigade  Supply  Column,  and  left  for 
France  in  January,  1916,  where  this  unit  joined  the  Cana- 

dian Cavalry  Brigade  which  had  then  been  mounted  ater 
serving  as  infantry  with  the  1st  Division.  After  serving  at 
the  Somme  from  July  to  November,  1916,  Lieut.  Hall  was 
posted  to  headquarters  of  the  Division  for  several  months 
and  afterwards  was  attached  to  Umbala  Brigade  Head- 

quarters as  Brigade  Transport  Officer  in  March,  1917, 
and  took  an  active  part  in  pursuit  of  the  Boche  in  his 
retirement  to  the  Hindenburg  line.  The  Division  then  took 
over  trenches  near  St.  Quentin  where  they  remained  until 
moving  to  Passchendaele  at  the  beginning  of  November. 
On  Nov.  20th  they  took  part  in  the  attack  on  Cambrai, 
and  after  a  rest  of  one  day  in  billets  they  were  sent  back 
to  the  Cambrai  front  to  help  repulse  the  Boche  counter- 

attack. The  5th  Cavalry  Division  was  disbanded,  the 
Umbala  and  Secunderaba  Brigades  going  to  Palestine. 
They  became  a  part  of  the  3rd  Cavalry  Division  and  were 
attached  to  the  5th  Army,  coming  in  for  a  full  share  of  the 
Boche  attack  in  March,  1918.  During  this  retreat  they 
covered  a  front  extending  from  St.  Quentin  to  points  south 
of  Compeigne.  In  July  they  were  again  near  Amiens 
holding  forward  positions  for  two  weeks  at  a  time  and  one 
week  in  billets.  About  this  time  Lieut.  Hall  went  to 

hospital  at  Rouen  and  on  his  return  in  July  was  trans- 
ferred to  "the  2nd  Canadian  Division,  remaining  with 

them  until  they  reached  the  Canal  du  Nord  near  Cagmi- 
court.  In  October,  1918,  Lieut.  Hall  left  France  for  an 
appointment  at  Witley,  where  he  remained  until  July 
1919,  when  he  returned  to  Canada  and  was  demobilized 
at  Toronto  on  July  26th,  1919. 

The  Harbour  Commissioners  of  Vancouver,  B.C., 
have  appointed  W.  G.  Swan  to  the  position  of  chief 
engineer.  Mr.  Swan  is  a  Member  of  The  Engineering 
Institute  of  Canada  and  holds  the  degrees  of  B.  A.  Sc. 
and  C.  E.  of  the  University  of  Toronto,  where  he  acted 
for  two  years  as  demonstrator  and  lecturer  on  mechanics 
of  building  materials.  In  the  practice  of  his  profession 
Mr.  Swan  has  had  a  varied  experience  that  specially 
fits  him  for  the  class  of  work  that  will  engage  his  attention 
in  the  services  of  the  commissioners. 

In  1903  Mr.  Swan  acted  as  assistant  hydrographie 
engineer  for  the  Dominion  Government  and  in  the 
following  year  transferred  to  the  Canadian  Northern 
Railway,  in  which  service  he  filled  the  various  capacities 
of  residence,bridge,  divisional,  terminal  and  district 
engineer,  with  headquarters  at  New  Westminster. 

In  addition  to  his  general  railway  constructional 
experience  Mr.  Swan  was  in  charge  of  the  Pacific  Coast 
mainland  terminals  for  three  years  previous  to  the  war, 
during  which  time  he  designed  and  superintended  the 

W.  G.  SWAN,  A.M.E.I.C. 

construction  of  the  Port  Mann  wharves.  He  also  had 
charge  of  the  reclamation  of  False  Creek  mud  flats  for 
railway  terminals. 

Mr.  Swan  has  to  his  credit  three  and  one-half  years' military  service,  two  years  and  three  months  of  which  he 
spent  in  France. 

He  was  an  officer  in  the  10th  Westminster  Fusiliers 
Regiment  when  war  broke  out  and  took  an  active 
part  in  the  formation  of  the  131st  Battalion,  with  which 
unit  he  served  with  distinction  overseas.  He  holds  the 
D.  S.  O.  and  the  French  Croix  de  Guerre  and  is  one 
of  the  most  popular  officers  of  the  famous  Fraser  Valley 
unit. 

R.  G.  Swan,  chief  of  the  hydrographie  survey  for 
British  Columbia,  is  a  brother,  but  A.  ID.  Swan,  consulting 
engineer  for  the  Harbor  Commissioners,  is  in  no  way 
related. 

The  commissioners  have  also  under  consideration 
applications  for  the  position  of  chief  accountant  and  the 
appointment  will  be  made  within  the  next  few  days. 

The  Annual  Meeting  of  the  Association  of 
Canadian  Building  and  Construction  Industries 
has  been  postponed,  and  will  be  held  at  Ottawa 
on  Monday,  Tuesday  and  Wednesday,  the  2nd, 
3rd,  4th  of  February  at  the  Chateau  Laurier. 
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Engineer 
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Reinforced  Concrete  Engineer 
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A  list  of  eligibles  will  be  established  for  vacancies  in 
the  above  class  throughout  the ,  Dominion,  but  the  only 
vacancy  required  to  be  filled  at  present  is  that  of  Junior 
Engineer,  Fisheries  Branch,  Department  of  the  Naval 
Service,  at  Vancouver,  B.C.  This  particular  appointee 
will  be  required  under  direction  to  perform  the  following 
duties:  To  supervise  the  removal  of  obstructions  in  rivers 
and  streams  which  hinder  the  free  passage  of  fish  up 
stream;  to  assist  in  the  design,  construction,  and  main- 

tenance of  fish  hatcheries,  fish  ways,  and  other  engineering 
work  in  connection  with  the  Fisheries  Branch  in  British 
Columbia. 

So  far  as  this  position  is  concerned,  preference  will  be 
given  to  the  residents  of  the  province  of  British  Columbia, 
but  persons  from  other  parts  of  the  Dominion  are  urged  to 
qualify  through  this  competition  for  other  positions  of 
Junior  Engineer,  vacancies  of  this  nature  being  of  frequent 
occurrence 

Application  forms  properly  filled  in,  must  be  filled  in 
the  office  of  the  Civil  Service  Commission.  Application 
forms  may  be  obtained  from  the  offices  of  the  Employment 
Service  of  Canada,  or  from  the  Secretary  of  the  Civil 
Service  Commission.  Ottawa. 

Air   Station   Superintendent,    Initial   Salary  $3,360 
per  Annum. 

832.  An  Air  Station  Superintendent  for  the  Air 
Board  at  an  initial  of  $3,360  per  annum,  which  will  be 
increased  on  recommendation  for  efficient  service  at 
the  rate  of  $180  per  annum  until  a  maximvim  of  $3,900 
has  been  reached. 

Note. — If  board,  lodging,  or  ordinary  clothing  is 
supplied  the  value  thereof  shall  be  deducted  from  the 
above  compensation. 

Qualifications — Education  equivalent  to  university 
graduation;  at  least  two  years  of  flying  experience; 

must  hold  or  obtain  commercial  pilot's  and  navigator's 
flying  machine  certificates  or  airship  pilot's  and  navi- 

gator's certificates;  thorough  knowledge  of  the  theory 
of  flight  and  the  principles  and  practice  of  air  navigation; 
wide  acquaintance  with  all  types  of  aircraft  accessories 
and  equipment  and  their  use;  administrative  and  organ- 

izing ability;  good  physical  condition. 
Duties. — Under  the  direction  of  the  Director  of 

Flying  Operations  of  the  Air  Board,  to  have  charge  of 
an  air  station  and  to  direct  the  work  at  fljang  sub-stations; 
to  direct  or  personally  undertake  flying  operations;  to 
supervise  the  staff  and  be  responsible  for  the  maintenance 
and  repair  of  aircraft  and  equipment  at  a  flying  station; 
to  supervise  the  care  and  issue  of  stores,  and  to  perform 
other  related  work  as  required. 

General  Directions 

Candidates  for  these  positions  will  be  examined  in 
the  following  subjects,  which  have  the  relative  weights 
indicated:  Education,  Training  and  Experience,  300; 
Oral  Interview,  if  necessary  in  the  opinion  of  the  Com- 

mission, 100. 
According  to  law  preference  is  given  to  persons  who 

have  been  on  active  service  overseas  on  the  military  or 
naval  forces  of  His  Majesty,  or  any  of  the  Allies  of  His 
Majesty,  during  the  late  war.  Returned  soldiers  must 
furnish  a  certified  copy  of  their  discharge  certificates. 

or  in  case  of  commissioned  officers  a  certified  statement 
of  their  military  service. 

Applicants  for  positions  under  the  Air  Board,  advertis- 
ed in  July,  1919,  who  wish  to  be  reconsidered  in  con- 

nection with  the  positions  now  advertised  must  advise 
the  Commission  to  this  effect. 

The  positions  advertised  herewith  are  grouped  in  the 
following  classes: — 

(a)     Flying. 
(6)    Technical. 
(c)  Mechanical. 
(d)  Other  appointments. 
Applicants  for  more  than  one  class  of  positions  must 

file  a  separate  application  for  each  class  for  which  they 
are  making  ap-plicalion .  Application  forms  must  be 
filed  in  the  office  of  the  Civil  Service  Commission  not 
later  than  February  19.  Such  forms  may  be  obtained 
from  the  Secretary  of  the  Civil  Service  Commission, 
Ottawa,  the  Secretary  of  the  Air  Board,  Ottawa,  or 
the  offices  of  the  Employment  Service  of  Canada. 

By  order  of  the  Commission, W.  FORAN, 
Secretary. 

Ottawa,  January  22,  1920. 

Situations  Wanted 

Change  wanted  —  Graduate  Engineer,  A.M.E.I.C., 
desires  change,  six  years  Civil  and  Mechanical  experience, 
four  of  which  spent  on  general  steel  plant  construction 
and  maintenance.  Can  produce  results.  No  objection 
to  going  abroad.    Box  12  P. 

1920  Executive  Committee  of  the  Ontario 
Provincial  Division 

Ex-Officio.  —  Lt.-Col.  R.  W.  Leonard,  St.  Catharines, 
Past  President,  1920-21-22;  Major-General  C.  H. 
Mitchell,  Toronto,  Vice-President,  1920-21;  Geo. 
Hogarth,  Toronto,  Immediate  Past  Sec.  Treas.  Ont. 
Prov.  Div.;  John  Murphy,  Ottawa,  Councillor,  Dist. 
No.  4,  1918-19-20;  G.  G.  Gale,  Ottawa,  Councillor, 
Dist.  No.  4,  1919-20-21;  J.  B.  Challies,  Ottawa,  Councillor, 
Dist.  No.  4,  1920-21-22;  P.  Gillespie,  ïoronto,  Councillor, 
Dist.  No.  5,  1918-19-20;  W.  A.  McLean,  Toronto,  Coun- 

cillor, Dist.  No.  5,  1919-20-21;  E.  R.  Gray,  Hamilton, 
Councillor.  Dist.  No.  5,  1920-21-22. 

Appointed  by  Branches.  —  A.  C.  D.  Blanchard, 
Niagara  Peninsula  Branch;  H.  B.  R.  Craig,  Border 
Cities  Branch,  Hamilton  Branch,  Toronto  Branch; 
A.  B.  Lambe,  Ottawa  Branch;  Lt.-Col.  A.  MacPhail, 
Kingston  Branch;  G.  R.  Munro,  Peterboro  Branch; 
F.  M.  Perry,  Sault  Ste.  Marie  Branch. 

Elected  by  Non  Resident^  Members. — J.  A.  Bell. 
St.  Thomas;  H.  A.  Brazier,  London;  G.  H.  Bryson, 
Brockville,  S.  B.  Clement,  North  Bay;  T.  H.  Jones, 
Brantford;  Major  W.  H.  Magwood,  Cornwall;  F.  D. 
Reid,  Cobalt. 

At  a  meeting  of  the  above  Committee  held  in  Montreal 
on  January  29,  Mr.  Craig  was  elected  Chairman,  Mr. 
Jones  Vice-Chairman,  and  Mr.  Lambe,  Secretary- 
Treasurer. 
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lor  at  W-  -  whkhperk»!  .«■  in  a  <fuali8ea 
•A^iKv  .  t«rtn  ol  ib»'-  .'    rrciiciiigrd   by 
Om  Cok.  <-ry  caae  the  of    profeeaiooaJ 
nepoiift.: — :> .  n^  LUmlgr  of  work  aa  ;^r.i.c\.;^  ux  aj»^L»i.t,  Ul  aI  IcmI  Iwo  yeara 

irver>  candidate  abo  ia  not  a  craduate  of  aome  aebool  of  eDjcineennc  reoocDiaed 

by  tbe  Ca>uu<-i)  "► -;i  ̂ - '"iujired  to  pat»  ̂ '  -»-■■  r, ..»...,,  t.,  f.r^  -  ii..^,.t  .  r  y,, —  ̂ nen 
appoÎBted  b\  '  on  the  toe-  .^Uy 
w  one  ol  the  '■  rbea  at  hit    .  au- 
ical.  Mininc  ̂    —  CnctDeerinx 

Tlùa  ria'^''**'***^  may  b«  waived  at  the  diaeretion  of  the  CouDcil  if  the  eandidate 

hM  ImU  a  poaitJoa  of  puilf— Inrial  r«aponsi^>^tity  for  five  yrarv  nr  more  yeara. 

Bvcrr  candidat*  for  eWtiofi  as  .'  '  yean  of 
age, aad  muat  have  been  ancaced  in  act  ar  year*. 
nim  period  may  ba  reduead  to  one  year  r  caaaidat« 

r  of  aome  eehool  of  eofinr.  He  ahall  not .  e  yean 

rring   recocniaed 

ia  a  graduate  of  aome  eehool  of  eaainr< 
reaaaio  in  the  elaaa  ol  Junior  after  ne  ) 

Every  candidate  vbo  is  not  a  grs  . 
■  year  in  such  a  courae. 
's  Geocraphy.  fiistory 
ll«ùkB  I.-IV    and  \l.). 

by  the  Council,  or  baa  not  passed  tbr 
smU  be  regiurad  to  pass  an  examinati. 
(that  e<  Canada  in  partirular) .  '  -  '  > 
Triioo4Mnetry,  Alcebra  up  to  an  : 

Every  candidate  for  electiu.  be  one  who  by  his  punuita 
seis«ti6e  acquirarnenta.  or  praetical  riiK-r'.r;..-r  l»  .^uaiiîjrd  to  eo-operata  vith  ensineers 
la  th*  advaacaaaant  ol  professional  knovledca. 

The  fact  that  candidates  cive  the  names 

of  e«rtain  members  as  referenc«a  does  not 

Daeeaaarily  mean  that  their  applioationa 

are  endorsed  by  such  members. 

I    at 

ap- 

<k 

•10. 

reet 

Itv 

FOR  ADMISSIO.N 

ABBOTT— WM!  !  »"     itiMiir..s      <•-...       \<  r-      „( 
Uootreal.  .\prJ  '.'i.  : 
praatiee,  el».c    Can    ' 
Co.:  Iflor-OS.  t~< 
aSBt.  foreman 
Rj.  Co  ;  Jai. 

S«bway  Co  .  '.  ...  ̂ i. 
Bodbtiry  and  ■  man  on  I 

s<e.:  May-Auv  :>.top<«   » 
party:  Au«.   I, ,.-,„.„   ,„,    aer^'i«e.  ei 
rnsiiiiissiuu  in  the  6rld.  Aus    Iyl7  promoted  to 
Osa.  Field  Artillsry  avarded  M  C  .and  Ï  m«ilio.  r 
On.,  HuU,  P.Q.,  dssiçii  aad  auparintendanec  ol  eoiiati..  .  wi.<.j<^ 

Rslesaaem:  J  L.  B«s6*U.  8.  1  GKaplcau.  G.  G.  Gale.  J   C.  Stuart,  H.  K.  Wick- Meed 

|>re»< 

i.  Uaefc.  1 .  U   U<«r  C  }   Ib(W  I.  H 

I      .\     Amoas.   W     P    Brereton.   H    t  CarMsllea.  A.  L   Cava^vjI. 
'.au«h,  K  U   Muluch,  W   M  tioatt. 

UCK.NS— CHARIXS   HKN'RY    McI.EOD.   ol   Jaaaiaa  Uia«.    N' B I.'t!    (ra.le  hi^arhool:  (  yn  .  Mt 

K   1 

o.i  :i»i,  isv.i  r,.!.. 

.Archibald.  J.  E. Itrfrrt-Dces:  £.   M 

K.  K.  Whitman. 

.11  eonaira  ;  in  charge  of  laaSAKstaaa 
'  Turbrooli  aud  Sictaaa  Fah.  NA; 
^.  ky.  A  foacT  Co  .  operauac  aSasa, 

Ballivaaa,  B.  Doaki».  H.  McI.  Pwç^u*. 

CLARK— GK 
1893  :  1910-11, 
on  location  of  t 
date,  draftsman,  i_ 

Man.     Bora  at 
c«  branch.  C  P  a.j_imt-Uri 
rn    of  Au&iJd  6. 

r  aiid  &eld. «•4  t»U  %» 

Rafereooes:  W.  Burns,  U.  A.  Dixon.  L  E.  SU^i,  T  TwalmB.  W.  Wa 

Coin- 

Jtc  iltGE.  Lieut-,  M  C  ,  of  W 

I    ;...-  .    H  <e     fens'»-    Gî^v.-. 

Bora  at  CaSao.  Fera. ''-and>    1911      i*IS-l«. 

aof  < 

M..!      ' •,*.CK   i*u.^T..,lr*j.    'J  cfati^l.c\I  :a  u««&talcàsa  aâd  awardad 
■tr-  on  survey  SAd  eoaocra.  ol  roads  uadar  G«Md  B^a^ 
temporary  dJaftamaa,  Good  Boada  Board 

Hefereooea:    Mr.  ti.   Chaoe.  J.   Uaddia.   M.  ▲.   Lyaaa.   W.   U.   MacPkaiL  A. MoGUUvtay. 

CCn'N'E— CLARENCE  STANLEY,  ol  London.  Oat.     Bora  at  Is. 
Nov  28  th.  ISSH      E4ur    <-t<rr.Tn.->n   hi«h  and  Tech  High  arbook.     Ces 
work,  C  P  R.  an  i  ra.  mrludtnc  eoastra   ol  C  P  R.  tpvr  lata  CWa« 
Borden,  ten.  sur  >  ra.  to  dale,  aan.  a^r.,  C.T.R..  '-Mir*r  div,  la 
charse  ol  maintr:..  woags  eaaes,  eCe. 

Heaaoo.  U.  J.  Heytaia,  P    .V  Laijw,  B Reftreneee:  A.  L.  Uertaberc  E.  G- 
Ripley,  D.  Soper. 

DICK— HOWARD  STENSON,  ol  KinffCoa.  Oat.     Bora  at 

8th,  1890      Educ  ,  B  Sc  ,  Querns  Univ    1913     Summer»  :?:.'  1  ?     *.>.-fe  ol 
rodway  constm.  and  irui'aork  on  aevrrt  aikd  eoncreCc  .  ^i   eoy 
Kin«sl«»n.  Dot.;  1917-19,  uvcraeas:  at  preaeei.  aaat.  i.  mi. 

Refereaoea:  J.  M   Campbell.  U   B.  R.  Craic  .A.  Mi.-,  :.>-: 
MeClaOand.  T.  6.  Scott.  G.  C.  Wrtsht. 

1.    M 

;. Sc<.; V,. 

Ll.iltt    Ur*d4e  Co. 

>tmaaBt.     B«ra    at 
OoU.  l«»;i>slii< 
'^yo^.  sise   «^k  aL.«. 

laad;  ISl  : 
>«.t.(  «An 

'   eraa««.  oafata»orsk  ele.. 
■  r  ol  al  aosrirsM  diavux 

.     iaUm..-     ■  • Relaraaee*!  G.  E.  BeO.  F   H    McKeskai».  F   SmcI.  A.  Padsa.  F.  L  Frmtley 
D.  C  Teaaaol.  II   H.  Vauchaa 
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FYLES— LYNDON  FULFORD.  of  Calgary,  Alta.  Born  at  Abercorn,  Que., 
June  3rd,  1S90.  Educ,  BSc,  MoGUl  Univ.,  1915.  1908,  rodman.  International 
Boundarj-;  1910,  drafting,  C.P.R.,  maintenance;  1911-13,  with  C.P.R.,  inafwork 
and  inspection;  1915-17,  mth  C.E.F.;  191S.  asst.  to  equipment  engr.,  Soldiers  Civil 
Re-Establishment,  Ottawa;  1918-19,  supervisor,  technical  education  for  Alta.,  S.C.R; 
at  present,  deputy  district  vocational  officer  for  Alta.,  D. S.C.R 

References:  A.  R.  Greig,  G.  L.  Guillet,  H.  S  Johnston,  H.  O.  Keay,  C.  M. 
McKergow. 

GRAY — CHARLES  FREDERICK,  of  Winnipeg,  Man.  Born  at  London. 
Eng.,  Dec.  17th,  1879.  Educ,  Dulmch  Coll..  London.  Eng.  2  yrs..  line  work  and 
telephone  constrn.  B.C.;  6  mos.,  Sprague  Elec.  Co.,  N.Y.  and  N.J.,  shop  experience; 
6  mos.,  Waldorf  Astoria  Hotel,  N.Y..  Sprague  Elevators  upkeep;  1  yr..  general  repair 
shop  work;  2  yrs.,  engr.  in  charge.  West  Kootenay  Light  &  Power  Co.,  Bonnington 
Falls,  B.C.;  2  yrs.,  Interborough  Rapid  Transit  Co.,  N.  Y.;  2  yrs..  Metropolitan 
District  Underground  R.R.  Electrification,  London,  Eng.,  charge  of  erection  and 
supt.  of  operation  for  British  Westinghouse;  1916-12,  supt.  of  constrn.  for  Dominion, 
Can.  Westinghouse  Co.,  and  supervision  of  thiS  dept's.  work  in  most  large  plants 
throughout  Canada;  at  present,  mayor  of  Winnipeg  and  since  1912,  practicing  as 
conslt.  engr. 

References:  E.  V.  Caton,  J.  G.  Glassco,  G.  L.  Guy,  R.  S.  Kelsch,  T.  L.  Roberts, 
H.  N.  Ruttan. 

HAIGHT— HARRY  VERCOE.  of  Sherbrooke,  P.Q.  Born  at  Sprata,  Ont., 
July  16th,  1S73.  Educ,  B.A.Sc  ,  Toronto  Univ.,  1897.  1897-99,  sales  engr.  in 
N.S.,  Canadian  Rand  Drill  Co.;  1900.  draftsman,  same  firm;  July  1900  to  date,  chief 
engr.,  Canadian  Ingersoll-Rand  Co.  Ltd. 

References:  A.  A.  Bowman,  N.  M.  Campbell,  C.  H.  Mitchell,  S.  R.  Newton, 
J.  M.  Robertson. 

HANKIN— FRANCIS,  of  Montreal.  Born  at  London,  Eng.,  Aug.  26th,  1882. 
President,  Francis  Hankin  &  Co.  Ltd.,  Montreal,  engaged  in  the  sale  of  technical 
apparatus,  appliances  for  water  filtration,  sewage  disposal,  etc. 

References:  F.  B.  Brown,  J.  T.  Farmer,  W.  J.  Francis,  R.  DeL.  French,  L.  R. 
Thomson. 

HANLY— ARTHUR  F.,  of  Montreal.  Born  at  Waubaushene.  Ont.,  May  15th, 
1892.  Educ,  3  yrs.  elec.  eng.,  Toronto  Univ.;  3  yrs..  Can.  Gen.  Elec.  testing  dept.; 
1  yr.  drawing  office,  N.S.  Steel  &  Coal  Co.;  6  mos..  drawing  office,  Can.  Ingersoll- 
Rand  Co.,  in  charge  of  design  and  erection  of  new  substations,  also  had  eng.  charge 
of  steam  plant,  etc.,  same  firm;  at  present,  dist.  eng..  Can.  Ingersoll-Rand,  estimating 
on  installations  of  waterwheels,  etc. 

References:  A.  A.  Bowman,  N.  M.  Campbell,  C.  J.  Desbaillets,  S.  R.  Newton. 
J.  M.  Robertson,  M.  A.  Sammett. 

HARRISON — GEORGE,  of  Winnipeg,  Man.  Born  at  St.  Ives,  England,  Feb. 
24th,  1882.  Educ,  Council  School,  St.  Ives;  2'A  vrs.,  private  study  while  teaching 
1898-1903,  apprenticed  to  contractor,  office  and  field:  1903-06,  foreman  in  charge  of 
works,  supervision  of  extension  to  school,  England;  1913-15,  with  C.N.R.  as  material 
checker,  rodman,  inst'man;  1915  to  date,  asst.  engr.,  under  bridge  engr.,  C.N.R., 
Winnipeg. 

References:  H.  A.  Dixon,  A.  W.  Smith,  A.  J.  Taunton,  T.  Turnbull,  W.  Walkden^ 
T.  W.  White. 

HILL— ALFRED  HODSON,  of  St.  Lambert,  P.Q.  Born  at  Sheffield,  Eng.,  Oct. 
24th,  1886.  Manager  of  Francis  Hankin  &  Co.  Ltd.,  engaged  in  the  sale  of  municipal 
equipment,  including  sewage  disposal  apparatus,  etc. 

References:  W.  Chipman,  R.  DeL.  French,  W.  Kennedy,  Jr.,  R.  H.  Parsons, 
W.  R.  Worthington,  R.  O.  Wynne-Roberts. 

INGRAHAM— ALEXANDER,  of  Calgary,  Alta.  Born  at  Canterbury,  N.B., 
June  29th,  1860.  Eudc,  LL.B.,  Univ.  of  Minnesota,  1893:  2  yrs..  Coll.  of  Eng., 
Univ.  of  Minn.,  member,  AS.M.E.  1895-05,  vice-pres.;  1905-17,  pros,  and  chief. 
engr.,  Willford  Mfg.  Co.,  MinneapoUs,  Minn.,  designers  and  bldrs.  of  flour  mills  and 
grain  storage  elevators;  at  present  designing  and  supt'g.  constrn.  of  flour  mill  and 
grain  elevators  for  Alberta  Flour  Mills,  Calgary. 

References:  C.  M.  Arnold,  A.  S.  Chapman,  G.  W.  Craig,  A.  S.  Dawson,  W.  Pearce, 
F.  H.  Peters,  B.  L.  Thorne. 

INGRAHAM— HARRY  ALEXANDER,  of  Calgary,  Alta.  Born  at  Minnea- 
polis, Minn.,  Aug.  26th,  1886.  Educ,  1904-07,  Coll.  of  Dng'g.,  Univ.  of  Minn. 

1907-17,  with  Willford  Mfg.  Co.,  Minneapohs,  as  follows: — -1907-10,  draftsman, 
detailing  of  mill  bldgs.  and  mech.  equipment:  1910-12.  constrn  foreman;  1912-14. 
engr.,  aast.  in.  design  of  mill  bldgs.,  etc.;  1914-17,  res.  engr.  in  charge  of  reinforced 
concrete  design  and  constrn.,  mill  bldgs.,  grain  elevators,  etc.;  1917  to  date,  reinforced 
concrete  designer.  A.  Ingraham,  Calgary. 

References:  C.  M.  Arnold,  G.  W.  Craig,  W.  J.  Gale,  W.  Pearce,  F.  H.  Peters, 
B.  L.  Thorne,  J.  H.  Walshaw. 

JEFFERY— CHARLES  JOHN,  of  Armstrong,  B.C.  Born  at  Trng,  Eng., 
Feb.  17th,  1879.  1903-06,  articled  to  J.  W.  Cundy.  land  surveyor,  Linly,  Eng^  1906, 
obtained  diploma.  Prof.  Assoc.  Surveyors  Inst.;  Apr.-Nov.  1906,  rodman,  G.T.P., 
Sask.;  1907-08,  rod  and  inst'man  on  constrn.,  G.N.Ry.,  New  Westminster;  1908-10. 
inst'man  on  constrn.,  G.T.P.,  Skeena  River,  B.C.;  1911-12,  gen.  eng.  work  as  assit, 
munie  of  North  Vancouver;  Apr.-July  1913,  draftsman,  P.W.D.,  Victoria;  1913-14, 
res.  engr.  in  charge  of  constrn.  of  steel  and  concrete  highway  bridge,  Lytton,  B.C., 
P.W.D.;  1914-15,  asst.  engr.  on  constrn.  of  steel  and  concrete  highway  bridge  over 
Pitt  River  at  Port  Coquitlam;  1917-19,  with  Can.  Ry.  Troops  in  France,  in  charge 
of  sxirvey  parties  on  location  and  constrn.  of  light  and  standard  gauge  rlys.,  rank, 
sergeant;  Apr.  1919  to  date,  res.  engr.  on  constrn..  C.N.R.,  Okanagan  branch. 

References:  J.  R.  Cosgrove,  C.  W.  Gamble,  J.  E.  Griffith,  H.  L.  Johnston,  W.  G. 
Swan. 

LAFRENIERE— THEO  J.,  of  Montreal.  Born  at  Sorel,  Que.,  Aug.  3rd,  188S 
Educ,  B.A.Sc,  Ecole  Poly.  1909;  M.Sc.  (sanitary  eng.)  Mass.  Inst,  of  Tech.  1912, 
1909-10,  asst.  engr.  on  constrn.  work,  Bordeaux  Jail;  1910-12.  asst.  sanitary  engr., 
Board  of  Health,  Prov.  of  Quebec;  1912  to  date,  sanitary  engr.  in  charge  for  Board 
of  Health,  of  Que.  Prov.;  also  at  present  professor  of  sanitary  eng..  Ecole  Poly.;  conslt. 
engr..  Housing  Comm.  of  the  Province. 

References:  A.  Boyer,  H.  G.  Hunter,  R.  S.  Lea,  O.  O.  Letebvre,  J.  O.  Meadows, A.  Surveyer. 

LEDGER— GEORGE  NOEL,  of  Winnipeg.  Man.  Born  at  Blackhcat.h,  Eng., 
Deo.  20th,  1888.  Educ,  Colfe's  Grammar  School;  Goldsmiths  Coll.,  England.  1903- 
07,  apprentice.  Telegraph  Constrn.  &  Maintenance  Co.  Ltd.,  London,  Eng.,  covering 
pattern  shops,  marine  work,  etc.;  1907-09,  in  drawing  office  of  J.  Stone  &  Co.  Ltd.. 
gen.  engrs.,  London;  1  yr.,  marine  engr.,  3rd  engr.  on  board  S.S.  Ortlan,  of  Gen.  Steam 
Navigation  Co.  Ltd.,  Ijondon;  1910-11.  right  of  way  dept.,  MacICenzie,  Mann  &  Co., 
Winnipeg;  1910-14,  bridge  engr's.  dept.,  same  firm,  specializing  on  bridge  work, 
reinforced  concrete  substructures,  etc.,  and  1913-14,  with  field  party  on  constrn. 
as  asst.  bridge  engr.;  1914-15,  inspector  on  bridge  material,  MacKcnzie,  Mann  &  Co. 
on  constrn.  in  B.C.;  1915-16,  inspector  for  Greater  Wpg.  Water  Dist.,  in  charge  of 
mixture  of  all  materials  used  for  concrete  in  Wpg.  Aqueduct:  Jan.  1916-July  1919, 
with  C.E.P.,  2  yrs.  in  France;  July  1919  to  date,  chief  of  field  party,  Manitoba 
Drainage  Comm. 

References:  W.  G.  Chace,  D.  L.  McLean,  M.  V.  Sauer,  J.  G.  Sullivan,  W.  Walkden. 

MacDONALD — JOHN  ROBERT,  of  Regina,  Sask.  Born  at  Ardrossan, 
Scotland,  Jan.  30th,  1887.  Educ,  The  Academy,  Ardrossan;  tech.  side,  Allan  Glens, 
Glasgow;  Glasgow  School  of  Art.  and  Glasgow  Tech.  Coll.  1903,  apprentice  to  Jas. 
Robertson,  architect,  Glasgow,  asst'g.  in  preparation  of  plans,  estimates,  etc.  ;  1908, 
private  practice  as  architect,  'Troon,  Scotland;  1911,  surveys  branch,  P.W.D.,  Sask., 
as  draftsman;  1912-Sept.  1919,  appointed  chief  draftsman  and  plan  checker  of  surveys 
branch;  at  present,  chief  clerk,  surveys  branch,  Dept.  of  Highways,  Sask. 

References:  A.  N.  Ball,  K.  N.  Crowther,  J.  N.  deStein,  E.  Markham,  W.  R.  W. 
Parsons,  M.  B.  Weekes. 

MARTIN— EDWARD  BYRON,  Lieut.,  of  Moncton,  N.B.  Born  at  Moncton. 
Nov.  20th,  1887.  Educ,  B.Sc,  Univ.  of  N.B.,  1912.  Summers  1906-11  (20  mos.) 
apprentice,  rodman,  inst'man,  etc.,  with  engr.  of  maintenance,  I.C.Ry.;  1914-15,  asst. city  engr.,  Moncton,  asst.  in  charge  of  constrn.  of  new  water  supply  system,  and 
constrn.  of  sewers,  sidewalks,  etc.;  1915-19,  Lieut.,  O.M.F.C.,  part  of  time  with  Can. 
Engrs.  in  France;  at  present,  comm'r.  of  streets  and  sewers  dept.,  Moncton,  N.B. 

References:  J.  Edington,  R.  H.  Emmerson,  H.  R.  Logie,  G.  E.  Martin,  J.  D. McBeath. 

JIcCALLUM— GEORGE  HUGH,  Major,  M.C.  and  Bar,  of  Ottawa,  Ont.  Born 
at  Smiths  Falls,  Ont.,  Aug.  4th,  1882.  Educ,  B  Sc.  McGiU  Univ.  1907.  D.  & 
B.C.L.S.  Apr.-Sept.  1906,  with  O.N.R.,  Winnipeg,  in  charge  of  fencing  in  Manitoba 
and  location  at  Fort  Francis;  Apr.-Dec  1907,  D.L.S.  work  in  B.C.  with  J,  E.  Ross; 
1908-10,  in  charge  of  reconnaissance.  Geodetic  Survey  in  Quebec,  N.B.  and  N.S. ; 
1911-14.  in  charge  of  triangulation.  Geodetic  Survey  in  B.C.;  1915-19,  enlisted  in 
Can.  Engrs.,  promoted  to  major,  awarded  M.C.  and  bar;  at  present,  geodetic  engr. 
Geodetic  Survey  of  Canada.  I 

References:  C.  A.  Bigger,  J.  D.  Craig,  F.  S.  Keith,  D.  W.  McLachlan,  N.  J.       | 

Ogilvie. 

McLEAN— HOWARD  JOSEPH,  of  Calgary,  Alta.  Born  at  Toronto,  Ont., 
Apr.  1st,  1895.  Educ,  senior  matric,  1  yr.  S.P.S.;  I.C.S.  1913,  O.L.S.  work  with 
Speight  &  Van  Nostrand,  3  mos.,  as  inst'man  and  rodman:  Aug.-Oct.  1913,  inst'man 
on  township  subdiv.  in  northern  Ont.;  1913-15,  inst'man,  with  ry.  and  bridge  section, 
P.W.D.,  Toronto;  1915-18,  with  eng.  and  inspection  dept..  Imperial  Ministry  of  ; 
Munitions  as  chief  examiner  in  charge  of  testing  and  inspection  at  contractors  plants;  j 
1918,  pilot  in  R.A.F.,  discharged  Dec.  1918;  Mar.  1919  to  date,  hydrometric  engr., 
in  charge  of  Moose-Jaw,  later  Calgary  dist.,  and  current  meter  rating  station,  irriga- 

tion branch,  Dept.  of  Interior. 

References:  N.  P.  Dalziel,  A.  L.  Ford,  D.  W.  Harvey,  F.  H.  Peters,  P.  M.  Sauder. 

MEECH— HENRY  WILLIAM,  of  Lethbridge,  Alta.    Born  at  Blandford,  Eng.,      : 
June,  27th,  ISSl.     Educ,  Milldown  School,  Blandford;  bronze  medallist,  science  of      1 
eng'g.   constrn..   South   Kensington.     Asst.   to   W.    H.   Simpson,    conslt.   engr.    and 
architect,  Leicester,  Eng.;  asst.  to  city  engr.,  Lethbridge:  at  present  comm'r.  of  PubUc Works  and  city  engr.,  Lethbridge,  also  charge  of  bldg.  inspection. 

References:  C.  M.  Arnold,  A.  C.  D.  Blanchard.  G.  W.  Craig.  A.  W.  Haddow, W.  S.  Harvey. 

NORTHEY— ROBERT  KIRKPATRICK,  Capt.,  of  Regina,  Sask.  Born  at 
Toronto,  Ont.,  Oct.    11th,   1890.     Educ,  B'A.Sc,  Toronto  Univ.   1912.     May-Oct. 
1909,  rodman  and  concrete  inspector  on  rly.  constrn.,  T.  &  N.  O.  Ry.;  May-Oct.     , 
1910,  transitman,  rly.  location;   May-Oct.   1911,  res.  engr.,  maintenance,  northern      j 
div.,  T.   &  N.O.Ry.  ;  May-Oct.  1912,  asst.  supt.  of  bldg.  constrn..  with  Frid-Lewis 
Co.  Ltd.,  Saskatoon;  Oct.  1912  to  date,  sec-treas.,  Dom.  Lime  &  Coal  Co.  Ltd.,  gen. 
bldrs.  supplies,  equipment  and  fuel;  July  1915,  lieut.,  6Sth  Batt.,  C.E.F.,  promoted 
to  captain,  overseas  1916;  demobUized  March  1919. 

References:  A.  C.  Garner,  R.  J.  Lecky,  A.  P.  Linton,  A.  J.  McPherson,  J.  McD. 
Patton,  S.  Young. 

O'BRIEN— DOMINIC  EDWARD,  of  Halifax,  N.S.  Born  at  Merrickville, 
Ont.,  Aug.  5th,  1882.  Educ,  CE.,  Toronto  Univ.,  1905;  Coll.  Inst.  Vacations; 
1903,  levelman,  locomotive  and  machine  works,  Montreal;  1904,  asst.  to  town  engr., 
Cornwall;  1905,  transitman,  T.C.R.;  1906,  transitman,  C.P.R.;  1907-08,  res.  engr.. 
Waters  &  Sewers,  Dalhousie,  N.B.  under  supervision  of  Wilhs  Chipman,  Toronto; 
1909-13,  res.  engr.,  T.C.R.;  1913-18,  asst.  engr.,  Welland  Ship  Canal;  July  1918  to 
date,  chief  engr.,  Halifax  Shipyards  Ltd. 

Weller. References:  T.  S.  Armstrong,  C.  B.  Brown,  W.  Chipman,  W.  H.  Sullivan,  J.  L.    | 
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NEAR— WILLIAM  PERCIVAL,  of  St.  Catharines.  Out.  Born  at  St.  Mary  s, 

Ont..  Dec.  27th.  1S80.  Educ,  B.A.,  1903;  B.So.,  1907.  Toronto  Umv.  1903-04,  lecture 
asst..  dept.  of  physics,  Toronto  Univ.;  summer  1905,  Dom.  Observatory  Ottawa, 
and  member  of  First  Canadian  Eclipse  Expedition  to  Labrador;  1906.  asst.  to  D.L.b. 

on  International  Boundary  Survey;  1907-08.  transilman  on  prehm.surveys  and 

revision  of  grades.  T.  &  N.O.Ry.;  190S.  asst.  on  survey  between  B.C.  and  Yukon; 

1909  city  engr's  dept..  Toronto,  main  drainage  dept..  res.  engr.  on  constrn.  ot  trunJc 
sewers  IW  yrs  •  1911-12.  engr.  in  charge  of  constrn.  of  all  trunk  sewers,  same  dept.; 

Jan.  1913  to  date,  city  engr..  St.  Catharines.  Ont.,  bridges,  pavements,  sewers,  etc. 

References;  A.  C.  D.  Blanchard.  P.  Gillespie.  R.  W.  Leonard.  G.  A.  McCarthy. 
G.  G.  Powell.  W.  H.  Sullivan. 

WALKEM— GEORGE  ALEXANDER.  Major,  of  Vancouver.  BC.  Born  at 

Kingston.  Ont..  July  8th.  1872.  Educ.  B.Sc,  McGill  Univ.  1896.  B  C  Elec.  Ry., 
track  work-  1900-06,  gen.  managej.  Vancouver  Engineering  Works  Ltd.;  1900  to 

date,  managing  director,  Vancouver  Machinery  Depot  Ltd.,  plant  design  steam  and 

elec.,  etc.;  miUtary  service;  engr.  in  charge  maintenance  on  Palestme  Mihtary  Rys., 

etc.;' with" Royal  Engrs.  during  war. 
References:  W.  Anderson,  C.  E.  Cartwright,  H.  K.  Dutcher,  R.  F.  Hayward, 

J.  H.  Kennedy.  E.  G.  Matheson. 

FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO   HIGHER  GRADE 

BROWNE— ERNEST  FRANK.  Lieut.,  of  Ottawa.  Ont.  Born  at  Great  Yar- 
mouth. England.  July  27th.  1SS7.  Educ..  B.Sc..  Queens.  Univ.  1914;  D.L.S.,  etc.; 

1906-09..surveyors  gen.  asst.  on  MiHtia  Topog.  Surveys  and  D.T.S..  also  m  charge 

levelling,  etc.;  1910-14,  in  charge  transit  work.  D.L.S.;  1914-19  Lieut..  Can.  Engrs. 
on  various  eng.  work.  1917,  layout  of  2  reproduction  schemes  in  France,  etc.  ;  at  present, 

temporarily  employed  as  eng.  clerk  in  drainage  div..  Reclamation  Service. 

References:  L.  W.  Gill.  W.  C.  GiUis.  J.  C.  Gwillim,  G.  H.  Herriot,  A.  MacphaU. 
W.  L.  Malcohn.  W.  P.  Wilgar. 

CASSIDY'- JOHN  FRANCIS,  of  Toronto.  Ont.  Born  at  Toronto.  Sept.  2nd, 
1884,  Educ,  St.  Michaels  Coll.  and  Toronto  Tech.  School.  1903-06.  clerk  in  mech. 

dept.  1906-07.  clerk  in  acct.  dept..  operation  and  constrn..  C.P.R.;  1907-08,  stock- 
keeper  and  asst.  foreman.  N.T.C.Ry.;  1908-10.  estimate  clerk  and  asst.  to  chief  engr.. 

C.N.R.;  1910-12.  draftsman  and  asst.  to  chief  engr.  of  surveys,  C.N.R.;  1912-13, 
draftsman  and  asst.  to  chief  engr..  Can.  Nor.  Elec.  Lines;  1912-13.  draftsman 
and  asst.  architectural  and  bridge  dept..  C.N.R..  Toronto;  1913-15.  concrete  inspector 
and  asst.  on  constrn.  of  new  wharves.  St.  John,  N.B.,  Mantune  Dredging  &  Constrn. 
Co.;  1915-18.  a.sst.  engr..  Toronto  harbor  improvements.  P.W.D.;  1918.  asst.  engr., 
British  America  Nickel  Corp.  Sudbury,  and  National  Iron  Corp..  Toronto;  at  present, 
asst.  engr..  Dept.  Pubhc  Highways,  Ontario. 

References:  G.  Hogarth,  E.  D.  Lafleur,  W.  A.  McLean,  C.  McN.  Steeves,  H.  K. 
Wioksteed. 

HEYWOOD — HERBERT  PERCY,  of  Toronto,  Ont.  Born  at  Lincoln,  Eng.. 

May  24th.  1889.  Educ.  Lincoln  Municipal  Tech.  Coll.  1906.  1906-09,  articled 
pupil  to  waterworks  engr.,  Lincoln;  1909-10.  asst.  engr..  on  design  of  water  supply, 
lincoln;  1910-11.  asst.  res.  engr.  on  constrn.  of  reservoir,  sewer  laying,  pumping, 
etc.;  1911-12,  engr.  in  charge  of  constrn.  of  div.  bldgs.,  C.N.R.,  Regina;  1912-13 

(3  inos.)  asst.  engr.,  maintenance  of  way  dept.,  and  C12  mos.)  draftsman,  bridge  engr's office,  C.N.R.,  Winnipeg;  1913-14,  dlst.  engr..  on  constrn.  of  asphaltic  pavements, 
reinforced  concrete  bridges,  etc..  Man.  Prov.  Govt.,  highways  dept.;  1914-16,  drafts- 

man, bridge  inspector  and  senior  concrete  inspector  of  aqueduct.  Greater  Winnipeg 
Water  Dist.;  July  1916-Apr.  1919.  with  3rd  Can.  Ry.  Troops.  France,  on  constrn.  of 

light  and  standard  gauge  rlys.;  Apr  .-Dec.  1919,  eng'g.  representative  in  Eastern Canada  for  Lock  Joint  Pipe  Co.,  New  York;  at  present,  asst.  engr.  on  sewerage  design, 
Toronto  Harbor  Comm. 

References:  A.  C.  D.  Blanchard,  W.  G.  Chace,  G.  T.  Clark,  H.  A.  Goldman. 
W.  S.  Lea.  G.  F.  Richan,  R.  O.  Wynne-Roberts. 

HOOPER— JOHN  HAROLD,  of  Port  Arthur,  Ont.  Born  at  Milton,  P.E.I., 

Sept.  3rd,  1886.  Educ,  B.Sc,  McGiU  Univ.  1911.  Summers;  1908-09,  with  Can. 
Copper  Co..  Colon  Hill  Mine;  1910,  transilman,  geological  survey,  N.B.;  1911,  on 
investigation  of  peat  bogs  in  Man.;  1911-13,  detailing  structural  steel,  Dom.  Bridge 
Co.,  Winnipeg;  1913-14  (9  mos.)  checking  structural  steel.  Man.  Bridge  Co..  Wpg.; 
1914  (3  mos.)  transitman,  J.  G.  White  Eng.  Co..  Grand  Du  Bonnet  Falls.  Winnipeg 
River,  Man.;  1915-17,  engr.  on  constrn.  of  Spirit  Lake  Internment  Camp,  P.Q.,  also 
Lieut,  of  military  guard;  1917-18,  detailing  rly.  and  highway  bridges,  Dom.  Bridge 
Co.,  Lachine;  1918  to  dale,  designing  engr.,  with  C.  D.  Howe  &  Co.,  conslt.  engrs.. 
Port  Arthur,  at  present  asst.  engr.  on  reconstrn.  of  Port  Colborne  grain  elevator. 

References;  G.  H.  Duggan,  L.  M.  Jones,  R.  S.  Lea,  W.  S.  Lea,  J.  J.  Macdonald. 
H.  M.  MacKay. 

McKAY— JAMES  KENNETH,  of  Clyde  River.  N.S.  Born  at  Clyde  River, 

Jan.  22nd.  1885.  Educ.  public  schools  and  I.C.S.  1902-06.  inst'man.  etc.  on  land 
surveys;  1906-07,  draftsman,  transitman  on  location;  1908-09.  inst'man  on  constrn.. 
T.C.Ry.;  1910-14,  res.  engr.  on  constrn.,  G.T.P.,  Branch  Line  Coy.;  1915,  maintehance 
work  on  G.T.P.;  1917,  transitman  on  rly.  location  and  constrn.  as  private  and  non- 
com,  officer,  A.  Coy..  3rd  Can.  Ry.  Troops.  France.  1918,  lieut.  in  charge  of  surveys 
and  constrn.,  asst.  to  chief  engr.,  12th  C.R.T.;  Apr.  1919  to  date,  charge  of  party  on 
road  survey,  with  N.S.  Board  of  Highways  in  Yarmouth  and  Shelburne  counties. 

References:  G.  C.  Dunn.  C.  O.  Foss.  A.  J.  Gayfer.  H.  Longley.  J.  W.  Roland. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

BARNES— LYMAN  F..  of  Hamilton.  Ont.  Born  at  Brantford,  Ont.,  July 
26th,  1893,  Educ,  B.A.,Sc.,  Toronto  Univ.,  1916;  eng.  course  for  commission.  Royal 
Engrs.,  Chatham,  Eng.  1914,  inspector  on  road  constrn  work  and  sidewalks,  Toronto; 
1915.  inspector,  with  Frank  Barber,  conslt.  engr.,  Toronto,  on  municipal  constrn. 
work;  commanded  a  field  coy.  of  engrs.  in  Persia  for  constrn.  of  bldgs.,  forts,  roads, 
etc.;  recently  demoliUzed. 

References:  F.  Barber,  J.  R.  Cockburn,  P.  Gillespie,  R.  Latham,  C.  R.  Young. 

BOURBONNAIS— J.  ALBERT,  of  Quebec.  P.Q.  Born  at  St.  Clef,  P.Q.,  June 
17th,  1890.  Educ,  classical  studies;  2  yrs.  Polyteeh.  School.  May-Oct.  1910.  asst. 
engr.,  P.W.D..  on  Soulanges  Canal,  constrn.  and  telegraphy;  1911-12  inst'man  on 
constrn.  of  Que.  &  Sag.  Ry.;  Jan. -June  1912.  transitman  on  location,  Que.  &  Eastern 
Ry.;  June-Nov.  1912,  res.  engr.,  Que.  &  Sag.  Ry.;  1912-13,  asst.  engr.,  F.  C.  Laberge, 
conslt.  engr.  and  land  surveyor;  Feb. -May  1913,  topog.  survey  at  discharge  of  Lake 
St.  John;  May  1913  to  date,  surveys,  constrn.  and  ofBce  work.  Dept.  of  Roads,  Que. Prov. 

References:  A.  O.  Bourbonnais,  A.  Fraser,  F.  C.  Laberge.  J.  O.  Montreuil.  J.  P. Piche. 

COLLINS— WILLIAM  SCOTT,  ot  Winnipeg,  Man.  Born  at  Miami.  Man.. 
Aug.  10th,  1888.  Educ,  B.C  E.,  Manitoba  Univ.,  1914.  6  mos.,  rodman,  T.C.R.. 
6  mos.  draftsman.  C.N.R.;  6  mos..  inst'man,  Sa.sk.  river  survey,  P.W.D.;  4  mos,; 
asst.  munie,  engr.,  munie  of  Rockwood;  at  present,  draftsman,  bridge  eng.  dept., C.N.R. 

References:  C.  N.  Mitchell.  J.  A.  H.  O'Reilly,  A.  W.  Smith.  A.  J.  Taunton,  W. Walkden. 

CROUCH— WILLIAM  WESLEY,  of  Selkirk.  Man.  Born  at  Sharon.  Pa.. 
Nov.  22nd,  1891.  Educ.  B.C.E.,  Manitoba  Univ.  1916;  4  yrs.  high  school;  1  yr. 

B.A.  course,  Wesley  Coll.,  Wpg.  Summers  191,'?-15,  with  Manotoba  Public  Works, 
on  drainage;  1916,  asst.  to  McCoU  Bros.;  Apr -Dec.  1917  and  Mar.-Dec.  1918,  res. 
engr..  Winnipeg  Aqueduct  Constrn.  Co.;  at  present,  inst'man  on  constrn.,  C.N.R. 

References:  E.  E.  Brvdone-Jack,  D.  L.  McLean,  R.  W.  MoEfatt,  J.  A.  H.  O'Reilly, 
G.  F.  Richan,  W.  Smaill. 

WEST— FRANK  LESLIE.  Lieut...  of  Saskville.  N.B.  Born  at  Coles  Island, 
NB.,  Mav  24th,  1891.  Educ.  B.A.,  1912;  M.A.,  1914.  Mt.  Allison  Univ.;  B.Sc 
(CE.)  McGill  Univ.  1916.  1913-14.  rodman.  C.N.R.;  June-Sept.  1916.  asst.  to  peat 
expert  on  investigation  of  peat  bogs;  1916-17.  testing  engr.,  Imperial  Ministry  ot 
Munitions;  Dec  1917-Aug.  1919.  Lieut..  Can.  Engrs.,  1919,  inst'man  C.N.R.;  at 
present  prof,  ot  civil  eng..  Mt.  Allison  Univ. 

References:  E.  Brown.  H.  M.  Lamb,  H.  M.  MacKay,  K.  S.  Pickard,  H.  W.  Read. 

YUILI,— RUSSELL,  Lieut.,  of  Truro,  N.S.  Born  at  Truro,  Oct.  6th,  1892. 
Educ,  B.Sc,  McGill  Univ.,  1915.  1912-13  (9  mos.)  rodman  on  rly.  constrn.,  C.N.O 
Ry.  &  IB.  &  E.  Ry.;  1914  (4  mos.)  geological  survey,  Pictou  sheet:  1915  18.  asst. 
engr.,  on  H.B.Ry.  Terminal  at  Port  Nelson,  Man.;  Jan  1918-Apr.  1919.  lieut.,  Can. 
Engrs.;  Apr.  1919  to  date.  asst.  engr.,  Dept.  Rys.  and  Canals. 

References:  C.  W.  Archibald,  W.  A.  Bowden,  E.  Brown.  C.  B.  Daubney.  H.  M. 
MacKay,  D.  W.  McLachlan. 
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Report  of  Thirty-Fourth  Annual  Meeting 
IF  wa<;  railed  to  order  at  ten  a.m.  at  the      (Fehruarv.   nape   fortv-^dx").   K       -"      • The  Meeting  was  called  to  order  at  ten  a.m.  at  the 

headquarters  of  The  Institutu  176  Mansfield  Street; 
F^resident,  Lieut.-Col.  R.  W.  Leonard  in  the  chair. 

Reading  of  Minutes:  On  motion  by  Wm.  McNab, 

seconded  by  H.  H.  \'aughan.  and  carried,  the  minutes  of 
the  Thirty-Third  Annual  Meeting  as  published  in  The 
Journal  of  Februan'.  Nineteen  Hundred  and  Nineteen, 
«"ere  taken  as  read  and  approved. 

Appointment  of  Scrutineers:  On  motion  b\-  R.  A. 
Ross,  seconded  by  Chase  Thomson,  and  carried,  Messrs. 

McNab  and  \'an  Scoyoc  were  appwinted  Scrutineers. 
.App)oiiument  of  .Auditors:  On  motion  by  John 

Murplu .  -tvonded  by  Walter  J.  Francis,  and  carried, 
Mes>r>.  RiddcU,  Stead,  Graham  and  Hutchison  were 
appointed  .Auditors  for  the  year  Nineteen  Hundred  and 
Twenty. 

Report  of  Council  for  .Nineteen  Hundred  and  Nineteen 

On  motion  by  the  President,  seconded  by  Walter  J. 
Francis,  the  Report  of  Council  as  printed  in  the  advance 
proof  of  The  Journal  (February,  page  forty-one»  and 
distributed  at  the  meeting,  was  adopted. 

Presentation  of  C>>ntmlltec  Reports 

(FebruarA-,  page  forty-six),  h 
moved  by  Mr.  N'aughan,  seco:. thai   recommendation  number  six  oi   t 
report    should   be   acted    upon   by   the 
reconunendation  is  as  follows: 

6.  Your  Commitiee 
by-laws  be  amended  to  . 
The  luititute  to  the  amount  at  ■• 

the  subscription  wa>  (i.-<iiur.^i  ■ present  by-law  chargi 
to    The   Journal  be   i<.wii.n.vi.      i 

revenue  of  The  Institute  about  $• 
with  the  larger  receipts  we  may 
the  current   fees,  should  place  : 
condition.     In  view  of  ! 
make  a  change  in  the 

suggest  that  the   ' to  request  our  n.,;    ...,      
proposition  for  the  ensuing  year. 

The  motion  was  carried. 

Librar>'  and  H»         c NIr.  Siirvewr  and 
Ac    JvUi  hv 

Finance    Committee:     It    was 
\aughan,  seconded  by  R.  .A.  ̂• 
the  Finance  Commitiee  as  j. 

moved    by    H.    H. 
•!iat  the  report  of 
i    in    The    Journal 

F*ublications  Conuniltee:    The  report  of  the  Publica- 
tions  C  ■    <■.    7/.<     '  '     "  ' was  taki               I  and  tl 

the  meeiiiiK.     1; 
by  J.  G.  l^i;r;ii...  v 
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Honor  Roll  Committee  :  In  the  absence  of  the  Chair- 
man of  this  Committee,  Mr.  Walter  J.  Francis,  moved 

the  adoption  of  the  Report,  published  in  The  Journal 
(February,  page  fifty-one)  seconded  by  Col.  Lamb. 
Carried. 

Board  of  Examiners  and  Education  Committee: 
Moved  by  Arthur  Surveyer.  seconded  by  Professor 
Haultain,  that  the  report,  published  in  The  Journal 
(February,  page  fifty-one)  be  adopte.     Carried. 

Committee  of  Steel  Railway  Bridges:  It  was 
moved  by  Chase  Thomson,  seconded  by  Walter  J. 
Francis,  that  the  report  published  in  The  Journal, 
(February,  page  fifty-two)  be  adopted.    Carried. 

Engineering  Standards  Committee:  It  was  moved 
by  Prof.  L.  A.  Herdt,  seconded  by  Arthur  Surveyer,  that 
the  report  published  in  The  Journal,  (February,  page 
fifty-three)  be  adopted.    Carried. 

Committee  on  Uniform  Boiler  Specifications  :  Moved 
by  H.  H.  Vaughan,  seconded  b^^  Mr.  Gray,  that  the 
report  pubhshed  in  The  Journal  (February,  page  fifty-six) 
be  adopted.    Carried. 

Electro  Technical  Committee  :  This  report  published 
in  The  Journal  (February,  page  fifty-seven)  was  read  by 
Dr.  Herdt,  who  moved  its  adoption,  which  was  seconded 
by  John  Murphy  and  carried. 

Legislation  Committee  :  Mr.  Surveyer  read  the  report 
as  follows: 

Report  of  Legislation  Committee 
Dear  Sir: — 

Notwithstanding  the  renewed  activities  within  The 
Institute  on  the  subject  of  Legislation  for  Engineers,  your 
Legislation  Committee  has  had  less  to  do  this  year  than 
during  previous  years.  This  report  is  therefore  a  synopsis  of 
events  rather  than  a  resume  of  the  work  performed  by 
your  Committee. 

The  Annual  Meeting  appointed  a  Legislation  Com- 
mittee of  its  own  independent  of  the  Legislation  Com- 
mittee of  the  Council.  This  special  Committee  of  the 

annual  meeting  met  in  Montreal  and  prepared  a  model 
act  for  the  registration  of  all  professional  engineers,  which 
was  submitted  to  the  members  of  The  Institute  and 
approved  by  a  very  large  majority,  seventy  seven  per 
cent  of  the  votes  cast  being  in  favour  of  Legislation. 

Since  the  publishing  of  this  model  act  in  The  Journal 
of  The  Institute,  New  Brunswick  and  British  Colimibia 
have  submitted  bills  to  their  respective  legislature  and 
it  is  expected  that  Saskatchewan  and  Alberta  will  do  the 
same  in  the  very  near  future. 

Respectfully  submitted. 
Arthur  Surveyer, 

Chairma7i  of  the  Legislation  Committee. 
Mr.  Surveyer  moved  the  adoption  of  this  report, 

which  was  seconded  by  Mr.  Francis  and  carried. 
International  Affiliation  Committee:  This  report 

published  in  The  Journal  (February,  page  fifty-two)  was 
adopted  on  motion  by  Mr.  Vaughan,  seconded  by  Profes- 

sor H .  E.  T.  Haultain. 
Gzowski  Medal  Committee:  Mr  Vaughan  read  the 

report  of  this  Committee  as  follows: 

Dear  Sir:— 
The  Committee  on  the  Gzowski  Medal  and  prizes 

for  students'  papers  have  decided  to  award  the  Gzowski 
Medal  for  1920  to  Messrs.  Phelps  Johnson,  M.E.I.C, 
G.  H.  Duggan,  M.E.I.C.  and  George  F.  Porter,  M.E.I.C. 

for  their  paper  on  "The  Design,  Manufacture  and  Erec- 
tion of  the  Superstructure  of  the  Quebec  Bridge." 
Your  Committee  does  not  consider  it  desirable  to 

make  any  award  for  a  student's  paper. Yours  truly, 

H.  H.  Vaughan, 

Chairman  of  Committee. 

and   moved   its    adoption,    seconded   by   Mr.    Francis. 
Carried. 

Leonard  Medal  Committee:  The  Chairman  of  the 
Committee  on  the  Award  of  the  Leonard  Medal  reported 
that  no  decision  had  been  reached  regarding  the  award 
of  the  Medal  and  that  the  announcement  concerning 
same  would  be  made  at  a  later  date. 

McGill  University,  Montreal. 
January  20th,  1920. 

The  President  and  Council, 
The  Engineering  Institute  of  Canada. 
Gentlemen, 

On  behalf  of  the  Publications  Committee  I  beg  to 
make  the  following  recommendations  with  reference  to 
papers  published  in  The  Journal  from  May  to  December 
1918,  on  which  no  report  has  been  made  in  regard  to  the 
question  of  publication  in  Transactions. 

We  recommend  that  the  following  papers  be  published 
in  Transactions  together  with  all  discussion  and  reports 

relating  to  them: — 
The  Fuels  of  Canada   "       B.  F.  Haangl 
Low  Temperature  Carbonization  of 

Fuels       E.  Stansfield 
Canada's  Water  Powers  and  their 

Relation  to  The  Fuel  Situation    J.  B.  Challies 
Deterioration  of  Concrete       B.  S.  McKenzie 
Concrete  in  Alkali  Soil  at  Saskatoon.    H.  McI.  Weir 
Causes    of    the    Disintegration    of 

Concrete       A.  G.  Blackie 
Fuels  of  Western  Canada       J.  White 
The  Use  of  Reinforced  Concrete  Con- 

struction in  Harbour  Work       A.  F.  Dyer 
The  Diving  Bell  in  Use  at  Halifax 

Ocean  Terminals       J.  J.  Macdonald 
St.  John  Harbour       Alex.  Gray 
Heat   Transfer   Tests   for   Building 

Materials       L.  M.  Arkley 
The  Committee  recommend  also  that  an  index  of 

all  papers  appearing  in  The  Journal  be  printed  in  Transac- 
tions so  that  there  may  be  a  suitable  reference  to  all 

papers  which  have  been  read  during  the  year. 
On  behalf  of  the  Committee  I  beg  to  remain, 

Yours  faithfully, 
E.  Brown, 

Chairman,  Publications  Committee. 
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<>n  nwnion  hv  Mr.  FraiK-i>.  «vuiidcd  by  Mr.  Kruwti. 

\\f  rt^mrt  of  ihr  K'î  :.     ;  •a read 

I' 

liniiich   |Kii.(    iiit\  iui;i 
R.I.I,  I    C   i-:.       I'.'.::,,'       ! 

jWKr  sjxiy-hve;  be  taken 
<.  .. 

I  '     irio  IVovincJal  !^i\i^i<>'r     \u  moxini;  th»*  .-«dop- 
rt   o(  tl         '  '  '  ■         'II. 
id   ihf    :.         .       ,      .  ."'ri. 

■A  ixtue    Mxty-lwi»,  aiKl  n-U-rrt-d  to  tht- 
...i....ij^;h   the   Division   was  constituted  only 

:.  at  an  enthusiastic  meeting  that  was  held  iti 

\     (  mber.  a  •    •  '         •  lions  of  import 
wj-rc  1    included    the 

aIlalr^.  ind 
;   the   Di  :eli 

.y   had   not   Ix-en   \  it 
     the  matter  w.i-  U::  .^ht 

\  the  Annual  Mivluin  with  the  ii  that  the 

:icil  be  ntjuested  to  appoint  a  con..i...iv>  on  develop- 
t   as  sucnested.     The  motion  to  adopt   the  report 

!:iLiuded  ■  Council  the  rite!  ':itions  made 
therein  .  rii!   the   motion    :  r    Haullain 

tlll^    i<  ion    ol    Uic    Provincial 

a  very  .  i  should  Ix-  acted  upon. 
1  he  motion  was  carried. 

(  V.:,  txrc  Branch:     The  report  oi  liie  (Judxc  Branch 
.  i  by  Mr  Fraser.    February  Journal,  paiie  seventy- 

thnx-  .  who  move  its  adoption,  seconded  by  Mr.  Evans. 
Carried. 

Calgary   Branch:    The  Secretary'  stated   that   this 
■  rt   had  Ix-en  printed  but   was  not   yet   distributed, 
ruary  Journal,  pajje  fifty-nine >  which  he  read  and 

uiuved    its    adoption,     seconded     b\'    Col.    McPherson. Carried. 

Niagara  Peninsula  Branch.     The  Secretary*  read  the 
'  —«.rt   of  the  Niagara  Peninsula   Branch  stating  that 

r  it  liad  been  organized  only  in  February.  Nineteen 
:    and    Nineteen,    it    had   made   great    progress. 
d  the  adoption  of  the  report  which  was  seconded 

i>>  Li.-Col.  H.  J.  Lamb.     Carried. 
Toronto  Branch:  The  Secretary-Treasurer  of  the 

Toronto  Branch  Mr.  H.  .A.  Goldman,  read  the  report  of 

the    Branch      Febrtiary    Journal,   p:'  entyi    and 
moved   its   adoption,    seconded   b\     I  :    Gillespie. 

i  '■  r   liauilain   stated 
> !  year. and liadmadt 

•  ill  >iaii  iur  ilîf  iciitAMMg  year,  so  tliat  Toronto 
-ive  a  still  belter  rt-port  for  next  year.  The 
•1  in  the  Branch  were  doing  things  and  the  Branch 

  kened  to  great  activity.     Motion  carried 
Halifax  Branch:    The  report  of  the  Halifax  Branch 

the    Secretary    iFebrtiary    Journal,  page 
.    and    its    adoption    was    moved    by    Mr. 

Irancis  and  --t-ionded  by  \V.  P.  Morrison.     Carried. 
St.  John  Branch:  Cliairman.  C.  C.  Kirby,  read  the 

report   of    the    St.   John   Branch,     i February   Journal 
'  ■   •  enty-four».  and  moved  its   adoption.     This  was 

:  bv  G.  G.  Murdoch  and  carried. 

lo    Mctjill 

K*1nK»nt<»n   Br 

Bi 

b\ 

it-  adopt II >'       ' 

V. 

of  tlw  \ 

.iitd  iitu^tii  lis  aUopttoii,  -«.«.oitUcti  :^)  Nl: .  C^;!'. 

Hamilton  BraiK'h: 
\N  T»»e 

Branch     ;  .    .  •  •'    " 
reix»rl  of  the  W 
sixty-nire.,  on  m' 
Mr.  Davii-N  were  t;! 
C'  :is:     -At    tlu 

a  numUi  ■-.  ........anicatjorib  wc 

mainly  from  invited  guests  and  th« 

A- 

Tre
asu

: 

announcements,    two    ol    which    : 

L'niver-ity.     He  pointed  out  that 
and  Twenty-one  there  will  Ix-  a  gr. 

graduates   of   McCiill    '   great    interest    to    the 
in  Brig.  Lie: 
is  V  ,.n  on  tht-  C 
invnalion  iiad  Ix-en  rei 
Hon.  M.E.I.C. -Acting  1        
of  Thf  /fiWiffW.   to  visit  McCiili   I 

Convention.     .Another    anr  ■"•    -'^ 
being  held  by  the  Engineeri: 
of  Toronto,  at  the  Windsor  ii...ii  .i\  : 
Mr.    Brown   read   a    letter   from   th«-    ~ 

Ce! 

Building  and   Coi: 
dates   of   their   C(  :   
letter  from  the  Presdient  ol  ihi 
was  read.     The  final  announce 
letter    from    Mr.    Bowman.    L  ^ 

Branch,  invitini;  7V..  J  '  ■: in  Halifax  in   IHLM.  w: 
Celebration  and  Olympic  Gaiues. 

Discussion:     The  item^  >>f  '''■    .:u.tid;i  l-ixi!:.   tv-i-n 
disposed  of  and  a  few  n. 
adjourn  to  luncheon  at  the  Vii:;u-^.;   ii..ni...n  .    i...  ..i 
opened  the  meeting  for  dis^'ussion. 

.A  brief  discussion  on  tht 
place  when  Me>sr>.  Challies.  \  . 
referred  to  the  situation,  Mr.  ! 

of   the   occasion   to   n:   •  i 
service  rt-ndered    7'A.    / 
Pri  Leonard  and  also  oy  i'asl  I'lc-^ucmi  xaa^i^n ail'.  :i. 

.I- 

-ling 

idian 

the d    a 

Luncheon  at  the  Windior  Hotel. 

The  n. 
invited  gii' 
Room  oft! 
Branch.      \\.i:;il    j      i  :.::.vi-     .. 
Branch  occupu-d  the  chair  and  < 

.  a  number  ol 
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to  all  present  on  behalf  of  the  Montreal  Branch.  He 
introduced  Mr.  Calvin  W.  Rice,  Secretary  of  the  American 
Society  of  Mechanical  Engineers  who  had  kindly  come 
from  New  York  to  be  with  us  on  this  occasion. 

Mr.  Rice  who  was  warmly  welcomed  on  rising  to 
speak,  conveyed  the  greetings  of  the  President  and 
Council  of  the  American  Society  of  Mechanical  Engineers 
and  expressed  the  hope  that  he  would  have  an  opport- 

unity of  meeting  the  Committee  on  International  Affilia- 
tion of  which  Mr.  Vaughan  is  the  Chairman.  With  the 

opinion  of  the  Chairman  of  the  Committee  on  Sections 
of  the  American  Institute  of  Electrical  Engineers  con- 

firming his  own  emphatic  views  he  was  firmly  convinced 
that  respecting  membership  in  The  Engineering  Institute 
of  Canada  every  qualified  technical  man  in  Canada 
should  be  a  member  of  The  Institute  as  a  first  duty  to  his 
profession.  Then  as  he  progressed  he  might  very 
properly  become  a  member  of  other  societies  which  would 
best  serve  his  particular  specialty.  He  repeated  that 
every  man  domiciled  in  Canada,  whether  a  citizen  or 
not,  owned  his  professional  allegiance  to  the  national 
society  of  this  country. 

Continuing,  Mr.  Rice  paid  a  compliment  to  the 
Ontario  Provincial  Division  report  which  showed  an 
unusual  breadth  of  vision.  He  believed  that  the  relative 
part  that  sections  would  take  was  of  minor  importance 
when  all  joined  together  to  render  maximum  service  to 
the  nation. — Cheers. 

The  Chairman  then  introduced  Mr.  E.  W.  James  of 
Washington,  D.C.,  Assistant  Chief  Engineer  of  the 
Bureau  of  Roads  of  the  United  States,  who  gave  a  splendid 
address  on  the  requirements  of  highway  development 
based  on  the  experience  of  the  Federal  Government  in 

that  connection.  Following  Mr.  James'  address,  hearty votes  of  thanks  were  tendered  to  Mr.  Rice  and  to 
Mr.  James  for  their  addresses. 

Afternoon  Session,  Tuesday,  January  27th 

The  afternoon  session  convened  in  the  ladies  ordinary 
of  the  Windsor  Hotel,  President  Leonard  in  the  chair. 

The  first  order  of  business  was  receiving  the  nomina- 
tions to  the  Nominating  Committee  for  the  year  Nineteen 

Hundred  and  Twenty,  of  the  various  Branches.  The 
personrel  of  the  Committee  was  noted  as  follows: 

H.  M.  MacKay,  Chairman      W.  Lefebvre 
A.  E.  Doucet 
P.  Gillespie 
D.  A.  R.  McCannell 
H.  E.  C.  Carry 
A.  A.  Dion 
W.  M.  Everall 
G.  N.  Houston 
J.  Lorn  Allan 

G.  W.  MacLeod 
J.  G.  Legrand 
A.  J.  Riddell 
H.  U.  Hart 
G.  G.  Murdoch 
H.  L.  Bucke 
B.  E.  Barnhill 
P.  P.  Westbye 

Changes  in  By-laws:  The  recommendations  of  the 
Council  regarding  changes  in  the  By-Laws,  on  motion 
by  Lt.-Col.  Lamb,  seconded  by  Lt.-Col.  McPhersdn, 
were  adopted  as  follows;  after  some  discussion  regarding 
the  rebates  of  the  Montreal  Branch: 

(1).  That  Section  57  be  amended  by  the  deletion  of 

the  words  "except  the  Montreal  Branch,"  after  the 
twelfth  word  "Branch."  The  Section  would  then  read: 

Revenue 

Section  57:  The  Secretary  of  The  Institute  shall  each 
year  remit  to  each  Branch,  twenty-five  per  cent,  of  the 
annual  fees,  current  of  arrears,  received  from  the  members 
of  the  Branch  during  that  year,  payments  being  made 
quarterly.  A  statement  showing  the  individual  amounts, 
and  from  whom  collected,  shall  accompany  each  quarterly 
remittance. 

For  the  purpose  of  this  By-Law,  the  Branch  Member- 
ship list  shall  be  revised  on  the  first  day  of  January  and 

the  first  day  of  July  in  each  year,  but  the  change  shall  not 
be  retroactive,  except  in  the  case  of  new  admissions  to 
The  Institute. 

(2)  That  Section  61  be  amended  to  provide  for  the 
election  of  a  Vice-Chairman  of  a  Provincial  Division,  by 
the  addition  of  the  words  "a  Vice-Chairman"  after  the 
tenth  word  "Chairman."    The  Section  would  then  read: 

Officers 
Section  61  :  The  Officers  of  a  Provincial  Division  shall 

be  a  Chairman,  a  Vice-Chairman,  and  a  Secretary- 
Treasurer,  or  a  Secretary  and  a  Treasurer,  who  shall  be 
elected  by  the  Executive  Committee  of  the  Division. 

(3)  That  Section  65  be  amended  to  provide  for  an 
additional  District  in  Ontario.  This  proposal  involves 
charges  of  boundaries  and  re-numbering  of  Dis  .riots. 
The  Section  as  amended  would  then  read  : 

Nomination  and  Election  of  Officers 
Electoral  Districts 

Section  65:  For  the  purpose  of  the  nomination  and 
election  of  officers  the  membership  of  The  Institute  shall 
be  divided  into  ten  Electoral  Districts  as  follows: — 

District  No.  1,  shall  include  all  members  resident 
within  twenty-five  miles  of  the  headquarters  of  The 
Institute  and  all  members  resident  outside  of  Canada. 

District  No.  2,  all  members,  outside  of  District  No.  1, 
resident  in  the  Province  of  Quebec. 

District  No.  3,  all  members  resident  in  the  Province 
of  Nova  Scotia,  New  Brunswick  and  Prince  Edward 
Island. 

District  No.  4,  all  members  resident  in  the  Province 

of  Ontario  east  of  longitude  77°  30.' 
District  No.  5,  all  members  resident  in  the  Province 

of  Ontario  between  longitude  77°  30'  and  a  line  starting 
at  Lake  Ontario  and  running  as  follows: — along  the 
centre  line  of  Halton  Country  in  a  north-westerly  direc- 

tion to  longitude  80°  30',  thence  northerly  to  latitude 
47°  0',  thence  westerly  to  longitude  82°  0',  and  thence 
northerly  to  the  boundary  of  the  Province. 

District  No.  6,  all  members  resident  in  the  Province 
of  Ontario  west  of  District  No.  5. 

District  No.  7,  all  members  resident  in  the  Province 
of  Manitoba. 

District  No.  8,  all  members  resident  in  the  Province 
of  Saskatchewan. 

District  No.  9,  all  members  resident  in  the  Province 
of  Alberta. 



J«»IK\VI      ul      1  II  I      l.Nlil  N  KK  R  I  \  <;     INSTITLTK    OF    CANADA 

115 

l)i>inct  No,  10,  all  incmU-r-»  n-sidt-ni  in  ihc  I*rovince 
i;-!    '.  c"  '      '  '  ill  ilu*  Yukon  'IVrriloo'. 

\(    ■  The  rf|x>ri  of  ihr  Snitiinfr>< 
Mi.  Nv  •v>u\h  llic  I'  ly- 

   .  !  -.      .im!  '  -       I  pI       t"<l\l!  I  'III. 
l^   \    l^.      \  ^i^.  If.  t). 

!  I      11.   Mii>,.>,:     v.     «, .    ».  ,>..v,  .  1  ..  >    I'rfhidfiUs. 
li-,  II.  II.  \  ;iii^;li;iii.  U.  \V.  l^-oiiard;  Councjllors. 
'■     Hrowii.   JuluM  C.   Smith.   .\lix.   Ik-rlrani, 

>on.  .\rthur  Siir\<-v<r,  A.  K.  iKtarv,  N.  K. 
;.  1..  C.ihaiill.  F.  .\.  1  .\U-.v.  Cray.  D.  H. 
ill.  .1.  M.  C  luillii-s.  C.  '  ^  .aU-.  John  Nlurphy. 

I-..  K.  Ctra> .  \V.  .\.  Mclean.  I'.  *.iilU>pii-.  Ciuy  C.  Dunn. 
W.   P.   lirmlon.  B.  S.   MiKt-nzif.  J.   U.  C.  Macredie. 
(.;.  I)  Ma.  ku-,  L.  A.  Thornion.  C.  \\.  CraiK.  L.  B.  Klliot, 
^V"    M   lia.  H.  M.  BurwiU.  R.  \V.  Macintyre,  K.  G. 

1. 

New   liii>iiRss:     I'nder  tht-  item  of  new  businebs  a 
lordial  iiuiiaison  was  received  from  Lt.-Col.H.J.  Lamb 
o  hold  the  .\nnual  Convention  in  Toronto  next  year, 
sture  it  was  felt  by  the  en^ineerinn  profession  that  the 

lur  of  holding  an  Annual  Met'tmg  there  was  un- 
:  ;i!iously    desired.     This    proposal    was    endorsed    by 

i:   1.  Ilaultain  who  expressi-d  the  regrets  of  Chairman 
W  >  iine-Holx-rts  of  the  Toronto  Branch  at  his  inability 
•o  Ix'  pri-M-nt      He  fell  that  Toronto  would  \yo  in  good 
:.;ilX'  next   \i.ar  to  undertake  and  make  a  success  of 
iu  Annual  Sleeting.     On  Ix-half  of  the  Winnipeg  Branch 
tn  invitation  was  extended  by  M.  A.  Lyons  that  the  next 
\nnual  Meeting  be  held  in  Winnipeg.     This  was  endorsed 
hy  R.  J.  Lecky  of  Regina.     lioth  proposals  were  referred 
to  Council  for  consideration. 

Discussion  and  Legislation 

By  >pecial  request  Mr  Challies,  the  relinng  Lhauman 
>f  the  Ontario  Provincial  Division  gave  a  resume  of  the 
legislation  situation  in  Ontario  as  follows: 

Mr.  President  As  very  lively  interest  has  been 
evidenced  among  the  members  of  The  Inutitutt  in  the 
present  status  of  legislation  in  the  province  of  Ontario, 
a  brief  resume  of  the  sequence  of  events  with  regard  to 
legislation  since  the  Ontario  Provincial  Division  was 
constituted,  may  be  appropriate  upon  this  occasion. 

Elarly  in  October  the  Provincial  Division  received 
an  official  communication  from  the  General  Secretary 

intimating,  "That  the  Council  would  further  in  even,- 
"way  the  desire  of  the  members  regarding  legislation, 
"and  inasmuch  as  the  actual  application  of  such  legisla- 
"tion  is  in  the  hands  of  the  engineers  in  each  province, 
"it  is  desirable  that  the  Branches  and  Provincial  Divis- 
"ions  in  co-operation  with  other  engineering  organiz- 
"ations  in  each  province  lake  the  initiative,  in 
"which  they  are  assured  of  the  moral  support  of  Tht 
"  Institut' ." 

Accordingl>-,  a  special  meeting  of  the  Provincial 
Division  Committee  was  held  in  the  Engineers'  Club  in 
Toronto  on  the  L'2nd  of  November,  when  reproentatives 
were  present  from  every  Ontario  Branch,  as  well  as  from 
the  non-resident  membership.  At  this  nulling  the 
whole  question  was  thoroughh'  traversed,  and  after 
several  hours'  discussion  it  was  unanimousl\-  agreed  that 
satisfacton,'  progress  with  regard  to  legislation  in  the 

Province   of  (>nlari»i 
of 

Ih. 

nil' 

ofK 

sidenng   
w 

alion  in  tlu    ,.   ̂   ►   ,  ,   
Province  •>f  Ontario. 

At    ■  -  "^    
advam 
ti\  lU-d  b> 
in     !  AH    as    '  1 
information  regarding  thi^ 

it  was  apjjarent  tlv-'   ''• 
ically    from    the    '.< 
Special  Ia.    '  "  :..»x  • 
the    radical  two  <- 
schemes,  tin    I'lu. Uicial  In. i-m;.  i.  ^1 
tliat    the   Advisor)-   Confen-TUi-   C 
would  ix-  a  ixirticularly  aj^ 
sing  all  difïerences,  and  w    ..  < 
evolve  some  constructive  •^heme  at.  ,.; 
it  which  would  be  most  generally  aii.  ,-l.i,,. 
sional  engine«*rs  in  the  Province,  whethi-r  n  <- 
various  pri  il  bodies  or  not. 

The   1  :    .  for  the  Advisor\'  Conference  Com- 
mittee referred  to  have  been  agrec-d  '  -^ 

members  organizations  invited  by  the  P;  :i 
to    participate,    and    its    personnel    now 
R.    W.   Angus,    Professor  of   Mechanical    i. 
Toronto      University,       and       Chester       H.: 

President  and  Secretary  of  the  Ontario  "^^  ;   iiii. 
American      Society      of      Mechanical      I  J. 

Watson  Bain,  Professor  of  Applied  C'  <» 
Lniversit\-,  and   E.  G.   R.  Ardagh.   .\  -r 

of  Applied  Chemistry,   Toronto   L'niversiiy,  a and  Secretary  of  the  Canadian  Institute  of  l..^   al 
Engineers;  Nlessrs.  A.  B.  Cooper  and  F.  R.  Ewart, 

representing  the  Toronto  *-     of  the  .\merican  In- stitute of  Electrical  1  .  C.  E.  Smith  of 

Toronto  and  E.  T.  Corkiil  ui  Loppercliff  represent- 
ing the  Canadian  Mining  Institute:  J  P  Hvnes, 

representing  the  Ontario  .\  -; 
Willis  Chipman,  Consulting  K:  ,,  le 
speaker,  representing  The  Kngtnefrtng  Justilute  of  Canada. 

At  the  time  of  the  setting  up  of  the  Con-"  ■"      it 
was  considered  that  as  the  land  surveyors  of  ih.  ,e 

had  satisfactory  le^^i^lation,  the  Ontario    "  li  of Land  Surveyors  would  not  be  interested.  er,  it 
has  since   been  dt-cided   to  invite   this   Aasuciaiion   to 
appoint  two  representatives. 

As  considerable  publicity   has   been  given   to  the 

legislative  proposals  advanced  by  the  J.C.T.O..    •    -     hi 
be  pertinent  for  me  to  brielly  txplain  the  main  i  -> 
between  the  J.C.T.t)  >- 
The  E.I. C.  Bill  contf 

ration  lioard  ' which  will  be  ̂ .  <  r 

the  practice  of  pi  >' 
but    one    registrai.v  ..    v,     .......vv.  .     ...v;..     v..^....tr. 
whether  he  is  mechanical,  electrical.  ci\i\,  h\draulic  or 
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mining,  will,  if  entitled  to  registration,  use  the  title  of 

"professional  engineer."  The  J.C.T.O.  proposal  con- 
templates control  of  the  engineering  profession  by  several 

registration  boards,  which  will  be  set  up  upon  the  ini- 
tiative and  under  the  control  of  a  Provincial  Minister. 

There  will  be  one  Registration  Board  of  five  or  six  mem- 
bers for  electrical  engineers,  another  for  civil,  another  for 

mining,  etc.  Furthermore,  the  J.C.T.O.  proposal  prov- 
ide for  a  scheme  of  general  professional  registration  which 

may,  upon  the  initiative  of  the  Government  be  made 
applicable  to  all  professions,  including  law,  medicine, 
dentistry,  etc.  It  is  modelled  after  the  Illinois  legislation 
scheme,  which  has  recently  been  roundly  criticized  by  a 
special  committee  on  Legislation  of  the  Engineering 
Council,  representing  the  five  Founder  professional 
engineering  societies  in  the  United  States.  The  origin- 

ators of  the  J.C.T.O.  Bill  claim  that  the  E.I.C.  Bill  is 
class  legislation,  that  it  will  simply  result  in  the  control 
of  the  engineering  profession  in  Ontario  by  an  as- 

sociation of  Provincial  engineers,  which  will  merely  be 
another  name  for  the  E.I.C. 

Such  an  assumption  is  ridiculous  because  The  Engin- 
eering Institute  has  given  many  practical  evidences  of  its 

desire  to  have  appropriate  legislation  secured  without  in 
any  way  directly  or  indirectly,  desiring  to  control  the 
legislative  machinery.  The  action  of  Council  in  referring 
the  E.I.C.  Bill  to  the  Provincial  Division  with  a  specific 
request  that  other  professional  engineering  bodies  be 
consulted  before  any  action  is  taken,  and  the  subsequent 
decision  of  the  Provincial  Division  Committee  that  an 
Advisory  Conference  Committee  should  be  set  up  for  the 
purpose  of  advising  as  to  appropriate  means  for  securing 
legislation  in  Ontario,  is  sufficient  answer  to  the  charges 
that  the  E.I.C.  is  desirous  of  controlling  the  engineering 
profession  so  far  as  the  Province  of  Ontario  is  concerned. 
It  must  be  remembered  that-  although  the  numerical 
strength  of  the  corporate  members  of  The  Engineering 
Institute  resident  in  Ontario  is  greater  than  the  profession- 

al membership  of  all  other  engineering  bodies  combined, 
the  Provincial  Division  officers  took  the  initiative  to  have 
an  Advisory  Conference  Committee  constituted,  upon 
which  the  E.I.C.  would  have  but  two  representatives 
within  a  total  of  fourteen. 

The  E.I.C.  Bill  contemplates  the  consolidation  of  all 
engineers  into  one  homogeneous  and  harmonious  body; 
whether  they  are  miners,  electricals,  mechanicals,  chem- 

icals or  "what  not"  engineers  they  will  all  be  registered 
as  "professional  engineers."  The  J.T.C.O.  Bill  on  the 
other  hand,  contemplating  as  it  does  special  registration 
for  each  group,  electrical,  mining,  mechanical,  chemical, 
etc.,  must  inevitably  cause  the  separation  of  the  profession 
into  a  number  of  groups  whose  tendencies  will  be  to 
guard  jealously  their  own  collective  membership,  with  the 
ultimate  result  of  a  divided  and  antagonistic  profession. 

It  is  confidently  expected  that  when  the  Advisory 
Conference  Committee  referred  to  makes  its  report,  the 
differences  of  opinion  among  various  groups  of  engineers 
in  the  Province  of  Ontario  with  regard  to  legislative 
schemes,  will  be  satisfactorily  composed,  and  that  they 
may  eventuate  some  legislative  proposal  and  programme 

which  will  be  acceptable  to  the  vast  majority  of  the 
professional  engineers  of  the  Province  of  Ontario. 

In  my  opinion  it  is  fortunate  that  such  radically 
different  legislative  schemes  are  being  advanced  because 
such  action  not  only  indicates  a  lively  constructive 
interest  in  the  general  question,  but  furnishes  something 
tangible  to  use  as  a  basis  for  further  consideration. 
Furthermore,  I  can  say  from  my  knowledge,  that  the 
most  enthusiastic  supporters  of  both  the  E.I.C.  and 
J.C.T.O.  schemes  freely  admit  that  there  are  advantages 
and  disadvantages  in  both  proposals,  and  are  all  quite 
content  to  leave  the  matter  in  the  hands  of  the  Advisory 
Conference  committee.  This  Committee  will  be  conven- 

ed in  Toronto  very  shortly,  and  should  reach  a  satis- 
factory conclusion  and  make  definite  recommendations 

for  appropriate  action  without  undue  delay". 
Continuing  the  discussion  Mr.  Kirby  stated  that 

legislation  should  assist  in  creating  an  engineering  profes- 
sion not  an  engineering  trade.  Referring  to  the  Bill 

drawn  up  in  Toronto  regarding  the  engineering  profes- 
sion in  addition  to  the  one  recommended  by  the  Legisla- 
tion Committee  of  the  Toronto  Branch,  Professor 

Haultain  stated  that  it  was  being  taken  too  seriously. 
A  committee  was  appointed  some  time  ago  to  consider 
the  status  of  the  engineer  and  as  a  result  a  very  worthy 
document  concerning  the  status  of  the  engineer  was 
produced.  After  the  completion  of  this,  one  active, 
restless,  energetic  member  of  that  committee  who  is 
also  a  member  of  the  E.I.C,  and  a  member  of  the 
Executive  of  the  Toronto  Branch  of  the  E.I.C.  sat  up 

until  four  o'clock  one  morning  and  produced  the  Bill 
referred  to  by  Mr.  Challies  doing  it  in  one  sitting. 
This  Bill  was  printed  before  it  was  approved  by  the 
committee. 

President's  Address:  As  there  was  no  further 
discussion  Lieut. -Col.  R.  W.  Leonard,  President  of 
The  Institute,  then  gave  his  excellent  retiring-presidential 
address,  published  in  the  February  issue  of  The  Journal. 
Before  introducing  the  incoming  President,  Sir  John 

Kennedy  expressing  his  gratefulness  for  the  President's paper  moved  a  very  warm  vote  of  thanks  for  the  research, 
labor  and  clear  exposition  of  the  important  questions 
embodied  in  the  address.  This  motion  was  seconded  by 
Past  President,  Lt.-Col.  Anderson  and  received  by  the 
meeting  with  applause. 

New  President:  President  Ross  was  then  invited  to 
take  the  chair,  and  on  doing  so  was  enthusiastically 
received,  following  a  eulogistic  reference  to  his  work  on 
behalf  of  The  Institute.  Mr.  Ross  expressed  his  apprecia- 

tion of  the  honour  received  in  being  made  President  of 
The  Engineering  Institute  of  Canada.  He  hoped  to  be 
able  to  fill  the  chair  as  worthily  as  his  predecessor.  The 
Institute  had  now  a  surplus  of,  so-called,  intangible 
assets  which  do  not  show  in  the  financial  report  but 
which  would  greatly  assist  in  enabling  a  good  report  to 
be  made  for  the  coming  year. 

As  there  was  no  other  business  on  hand,  President 
Ross  declared  the  Thirty-Fourth  Annual  Meeting  closed, 
the  sessions  to  resume  in  the  morning  at  ten  o'clock  of the  Sixth  Professional  Meeting  of  The  Institute. 
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u  .: 
BiKldcik,  C 
and  de  G.  B< 

.\: 

whtn-  K)  did  iK)t  join  m  ihc 

"■I-.     1   1  >' n-ccpiion  coniniiuif 
X'  Mrs.  H.  (.;.  HuiiUT,  convener  ol 

uuiee;  Mrs.  Frederick  H.  Brown.  Mrs. 

Mrs.  E.  \'.  Mtx>re.  Miss  R(»che  and  Mrs. was  as 
.ir\-  A. 

rgovi.  11.  L.  Mahally.  1.  1-".  R<tche 

General  Professional  .MeetinjJ 
Murninti  Session,  January  22ith. 

This  session  was  convened  at  ten  oclock  with  Pre.sid- 
ent  Rosis  in  the  chair,  beini;  the  initial  session  of  the  sLvth 

C  ■  r  ■  '■  ihe  subject  under  discus- 
<;  the  Profession,"  the  entire 
proceedings  ix-uiK  oi  intense  interest  from  start  to  finish. 
In  calliiiL-  thi  mn  tiriLi  to  order.  President  Ross,  aiuwunced 
that  d  be  most  informative  inasmuch  as 

the  su..., VI.  v..  vv,^.....on  in  relation  to  the  training  of  the 
engineer  was  being  considered  by  a  number  of  distinguish- 
it'  "'     vabject  includintj  Professor  R.  F.  Ruttan. 
,s  1  to  give  the  first  jxiper  on  the  subject 

ol  "1110  1  of  the  Chemical  Engineer",  followed  by 
that   of   f  A.   S.   Eve  on    "The   Importance  of 
r  ering  Education",  the  whole  subject  of 
u     >n  to  be  afterwards  discussed  bv:     Brig. 
(Jen.  C.  H.  Mitchell.  C.B..  C.M.G..  D.S.O.,  M.E.I.C, 

Dean  of  the  Facultv  of  Science  and  Engineering,  L'niver- sitv  of  Toronto;  Frank  D.  .\dams.  Ph.  D.,  D.Sc..  F.G.S.A. 
F.R.S.,  lion.  M.E.I.C  Dean  of  the  Faculty  of  Applied 

Science  and  .\cting  Principal.  McCiill  I'niversitv;  .\rihur 
-  B.A..  B.A.Sc..  CE..  M.E.I.C.  ^  of  the 

1  Governors,  L'niversit\'  of  Montr<  Clias. 
1  Past  President,  .V.I.E.E..  Profe-s<jr  01  Electrical 
L..^   ;ing.  Yale  University,  New  Ha\en,  Conn. 

Continuing   Mr.    Ross   staled   that    this   croup   of 
talented  men  would  have  much  to  say  of  (v. 
iniir.-~t    ulii.h   udiiV!  be  of  iii  .i'    iniportancc     

lechnii  This  illustrated 

.      Ml      in.       1  ,,/ilttul)     ill     m;...iv..    •    '"   '      •'-      -        ■•^       :Mld 

1  .;  the  subject  such  as  this  of  t;  >le 
inurcsi  and  importance.  He  then  caiicu  up<jii  1  roiLssor 
R.  F.  Ruttan.  M.A..  M.D..  Sc.D..  F.R.S.,  Professor  of 
Chemistrv  and  I  )irector  of  Chemical  Laboratories.  Mc<iill 

a  sub)eit.  wtuch  was  as  ht-  said,  »wy  i. 

I. 
At    the    o. 

;l. 

It    a   niMxl  c ilt'ii    ilii-  III 

.!M      <'l     t'llk^lIKTI  111^;     I''     III*      a|l^/llV4H  iwii    .  tg    |K  ji    '.H.J1 

id     I*r< 
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\  isit  to  .Northern  Kleclric  Ck>nipun>'!>  \\orkK 
At  the  conclusion  of  the 

found  special  cars  :r-.   the  plant  of  the  .\' 
Strcx-t.    Over  two 
themselves  of  this  i 

the   President,   Paul   1- 

Com|xiny,  as  gue-^t-  at 
by  a  visit  throu. 
ol the  luncheon,  i  ■ 

to  the  memlx-r^  ol 
trusting  that  the  vi-ii   u^uiu 
interesting.     Those  who  were  i. 

at  '
■ 

exti Ross  slau-d.  was  one  ui  tlie  lîtie^  niaiiuiacluntig  p.. 
in  Canada. 

.Vnnual  Banquet,  Windsor  Hotel 

Huniamzing  the  engineer  was  to  a  lariii  t 

key-note  struck  at  the  .\nnual  P  ■      -  '  '    '  '     ' Room  in  the  Windsor  Hotel  on 

an  attendance  of  over  two  ' 
that    there   wa-^   abundant 

are  not  bei. 
with  one  a:   
of  a  différent  nature. 

In    • 

Branc!
 

e.\pressed  the  regret  oi  Mr  l.or. 
Province  and  of  the  Hon.  L.  .\   -  .       

tary,  who  were  e.\pected  but   were  union unateh"  u;.. to  attend. 

The  toast  list  was  as  follows:  The  Pro\ince  of  Ouebec. 
proposed  by  Brig. -Gen.  Mitchell,  responded  to  by  the 
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Hon.  Chas.  Marcil,  M.P.,  Commissioner  of  the  City  of 
Montreal;  The  Engineering  Profession,  proposed  by  Lt.- 
Col.  Leonard,  responded  to  by  Prof.  Clias.  Scott;  Sister 
Professions,  proposed  by  President  Ross,  coupled  with 
the  names  of  Mr.  Justice  Surveyer  and  D.  K.  Sandwell. 
God  Save  the  King. 

Brig.-Gen.  Mitchell  :  After  felicitating  The  Institute 
on  the  fact  that  the  Annual  Meeting  was  being  held  in 
the  Province  of  Quebec,  General  Mitchell  reminded  those 
present  that  the  Province  of  Quebec  was  unique  in  this 
unique  Canadian  Confederation  and  in  this  unique 
British  League  of  Nations  —  Quebec,  the  oldest  Province, 
the  Pro\ince  which  is  the  gateway  of  Canada,  and  the 
Province  which  with  its  long  years  of  early  struggles  did 
all  the  pioneering  work  of  this  magnificent  Canada  of 
ours.  The  first  power  plant  on  the  western  hemisphere 
was  built  on  the  shores  of  the  St.  Lawrence  by  one  of  the 
early  settlers  about  fifteen  himdred  and  fifty.  To  the 
pioneers  of  Quebec  belong  the  honour  of  laying  the 

foimdation  of  the  country's  first  and  greatest  heritage — 
the  heritage  of  brains.  The  sons  of  Quebec  are  remaining 
in  Quebec  and  are  doing  their  share  in  that  great  spirit 
of  co-operation  which  will  enable  us  to  work  out  our  own 
destiny.  General  Mitchell  paid  a  splendid  tribute,  as 
one  of  the  First  Contingent  who  saw  them  in  action  at 
Courcellette,  to  the  gallantry  of  the  Twenty-second 
Battalion  which  was  one  of  which  the  Province  of  Quebec 
and  all  Canada  should  be  proud.  In  the  war  of  peace 
which  is  bringing  many  problems,  the  sons  of  Quebec  by 
their  steadfastness  are  solving  the  great  industrial  ques- 

tion. It  is  this  spirit  and  the  spirit  of  co-operation 
among  the  provinces  which  will  enable  us  to  succeed  in 
working  out  the  destiny  of  this  Canada  of  ours  and  in  the 
great  development  which  is  our  future. 

Hon.  Chas.  Marcil  :  In  an  eloquent  address  and  with 
that  splendid  oratory  for  which  he  is  noted,  Hon.  Mr. 
Marcil  responded  to  the  toast  to  The  Province  of  Quebec. 
He  reviewed  the  early  history  of  the  Province  showing 
the  place  it  has  occupied  in  the  history  of  Canada.  He 
felt  that  if  the  people  in  Ontario  would  mingle  more  with 
the  people  of  Quebec  and  vice  versa  there  would  never 
be  any  friction.  He  believed  that  no  body  of  men  could 
do  more  effective  work  in  bringing  the  people  of  Canada 
closer  together,  in  making  a  homogeneous  nation  than 
the  engineers.  The  future  of  Canada  lies  largely  with 
the  engineering  profession  which  is  being  realized  more 
and  more  every  day.  Every  session  of  Parliament  is 
taken  up  with  that  great  problem,  the  development  of 
our  natural  resources  and  that  lies  pre-eminently  in  the 
hands  of  our  engineers.  He  congratulated  The  Institute 
on  having  elected  as  its  new  President,  Mr.  Ross,  with 
whom  he  was  associated  on  the  Administrative  Commis- 

sion and  who  was  performing  great  public  work  for  the 
citizens  of  Montreal.  Quebec  was  striving  in  a  modest 
way  to  make  Canada  what  it  is  destined  to  be  ultimately, 
the  keystone  of  the  British  Empire  of  the  foremost  part 
of  the  North  American  continent. 

Lieut.-Col.  R.  W.  Leonard  proposed  a  toast  to  The 
Engineering  Profession  coupled  with  The  Institute,  to 
which  Professor  Chas.  Scott  replied.  Col.  Leonard 
compared  the  limited  amount  of  engineering  thirty  years 
ago  which  consisted  of  opening  up  new  country  by  means 
of  railwa3'  surveys  and   canal   construction  and  some 

harbour  work,  with  the  tremendous  engineering  under- 
takings of  the  present  day  following  the  development  of 

electrical  power,  which  included  not  only  construction  but 
the  development  of  the  mining  industry,  electro-chemical, 
electro-metallurgical,  pulp  and  paper  and  other  industries 
which  at  that  time  did  not  exist  or  were  negligible.  So 
has  the  engineering  profession  in  this  country  grown. 
And  as  Canada  has  grown,  as  Canada  has  brought  in 
Provinces,  which  at  that  time  were  not  in  the  Confeder- 

ation, and  has  become  not  only  a  great  country  but  is 
now  recognized  as  a  nation,  so  The  Engineering  Institute 
has  grown  apace.  The  Engineering  Institute  as  a  national 
institute  embracing  every  branch  of  the  profession  had 
made  advances  throughout  the  country  in  the  past  few 
years  in  numbers  and  in  corresponding  influence  that  are 
almost  unbelievable,  and  the  good  work  still  continues. 
These  advances  have  been  the  result  of  the  individual 
work  of  a  great  number  of  men  in  forming  the  branches 
of  which  there  are  now  eighteen.  In  the  Provincial 
Divisions,  and  at  headquarters  at  Montreal,  the  men 
sitting  around  the  Council  Board,  he  predicted  greater 
strides  in  the  future  of  The  Institute  with  much  larger 
membership  and  a  corresponding  increased  influence. 

Professor  Chas.  F.  Scott,  who  was  introduced  as  a 
grandfather  to  the  profession,  a  distinguished  engineer 
and  one  whose  word  carries  weight,  illustrating  the  rapid 
development  in  engineering,  stated  that  only  a  few  years 
ago  a  great  man  who  had  taken  such  a  constructive  part 
in  the  building  up  of  Canada,  had  left  one  hundred 
thousand  pounds  to  Yale  University  to  be  devoted  to  the 
development  of  transportation  by  land  and  water.  The 
third  element  and  one  which  is  today  playing  a  wonderful 
part  in  transportation — the  air,  was  left  out  entirely. 
The  human  race  has  been  condemned  to  labour  in  its 
earliest  days,  and  except  for  the  use  of  domesticated 

animal's  this  was  the  case  until  a  hundred  years  ago. The  engineer  with  his  magic  took  away  the  burden  of 
mankind  by  the  invention  of  the  steam  engine,  which 
has  created  a  miracle  for  mankind  making  this  world 
small.  Professor  Scott  showed  the  wonderful  develop- 

ment in  industry  through  the  use  of  power  whereby 
human  labour  was  almost  entirely  eliminated.  Today 
the  electric  motor  is  doing  wonders  and  further  lightening 
the  burden.  The  application  of  power  has  changed  our 
methods  of  living  and  everything  we  have  in  our  daily 
business  and  social  life.  He  made  the  startling  statement 
that  during  the  last  twenty  years  engineering  enterprises 
in  the  world  had  doubled,  that  is,  all  the  things  which  in 
civilization  depend  upon  engineering  and  are  the  outcome 
of  it  have  increased  as  much  in  the  last  score  of  years 

as  they  had  in  all  time  before  that.  "Electric  power has  been  practically  doubling  every  five  years  for  the 
thirty  or  forty  years  and  now  electrical  engineers  are 
predicting  an  increase  in  the  next  five  years  equal  to  all 
that  had  taken  place  in  the  marvellous  electrical  growth 
of  the  last  thirty  years.  If  engineering  which  transforms 
the  life  of  the  world,  which  has  transformed  the  whole 
trend  of  civilization  during  the  nineteenth  century,  means 
anything  it  means  that  the  engineers  who  have  been 
responsible  for  these  changes  must  re-adjust  themselves 
to  the  new  conditions  in  industry  and  be  able  to  make 
the  human  adjustment  to  correspond  with  the  changes 
which  the  engineer  has  brought  about  by  his  work.    The 
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i-iiKincrrinK   NiKicty   is  nuilty  of  ulluwinK   nuiiiy   of   tl«      Yu 
.  iifl'i.-l  ill  ic^         nut       1lliiTi1i-MW       lit        l)w       1tf|->^'rif         Mrili-       III       I    \!      T  1 

'1 

I  III"     I  .!  ■  I* 
.1st.   11    1  if 

V.  >*■».   wL.a      (.•)Uiiii>. 

■  Il  1  .\  (  x!     w 

Arc  the  nxiuirfiiu'iiis  ot   war  really   nn-ait-i 
■  ■"''  'vace?     Du^lu  Wf  iiot  to  put  in  our  Ih->i 

t  to  brinK  tlu*  s;mu-  kind  of  force  whicli 
in  war  lime  to  Ixar  on  jx-ace  times  ? 
of  mv  fri«'iids  iiKidf  tin-  remark  a  few 

lo  make   I  lie  nik  a   una. 

.  ions  and  in  our  ]'-.   .         :ial  societies, 
it  world-wide  intercourse  which  the  work  of  the 

vi.s'wui  lias  prepared.  T'  "-  '-  '  ■'  ■'  ■'■  "ur countries 
and  protect  them;  lei  p  l)e  one  for 
ihe  pri>)jn->>  of  the  woriu  anu  lui   ci\ui.i:auon.     Let  us 
ineel  the  challenjje  and  go  forward  lo  do  our  tx-st." 

PrtsuUnt,  A*.  A.  Hoss  on  rising  to  propose  the  toast to  the  Sister  Professions,  stated  that  there  were  times 

when  one  should  be  ver\'  humble  and  modest  but  that 
iliis  was  not  one  of  them.  He  slated  that  we  had  had 
an  unprecedented  niirht,  an  ujiprecedenled  eiidmg  to  our 
year  and  an  ii;  uted  meelinj^,  such  as  we  had 
never  liad  Ixloii  was  proud  of  the  men  who  had 
made  it   pi>s-ible.   the  committees  who  had   worked   to 
rf^i.iiii/.    the  meeting  and  to  bring  it  lo  its  successful 

>n.     Engint-ers   were  altogether  too  modest   re- 
^aiuuis  their  accomplishments  and  any  judicious  blowing 
I  hat  had  been  done  tonight  was  nothing  to  what  should 
liave  been  done.     He  mentioned  that  during  tl.' 
m  Montreal,  one  enterprising  member  of  Tht  tin. 

.  the  morning  after  the  strike,  collectcil  im\ 
:>  of  the  biggest  firms  in  Canada  at  Tin  In^lituii 

rooms  and  these  men  supplied  the  city  with  engine-men. 
firemen,  boiler-makers  in  the  plant  and  saved  the  situa- 

tion. This  was  an  illustration  of  what  engineers  could 
do  and  the  kind  of  public  ser\ice  that  the  engineer  can 
accomplisli.     He  was  proud  to  be  at  the  head  of  an 

aion  of  such  men.  He  urged  the  engineer  to 

. .  his  finishing  course  closer  contact  with  humanit\'. 
As  a  result  of  dealing  entirely  with  inert  materials  the 
engineer  was  inclined  to  be  rigid  and  dogmatic.  .Asso- 

ciation with  members  of  the  human  profession,  such  as 

law  and  journalism,  would  be  greatly  to  the  engineers' benefit . 

Jmlgt    -  I  that  there   was  much   kinship 
between  all  ins,  that  all  worship  at  the  altar 
of  the  same  and  that  goddess  is  law,  the  humblest 
of  whose  ̂ ^  ,  .,  ,>ers  are  those  who  call  themselves 

law>-ers.  The  engineer  is  not  only  a  lawyer  but  also  a 
judge.  A  judge  between  the  proposition  tliat  his  client 
places  before  him  and  the  eternal  laws  of  nature;  a  judge 

between  his  own  interests  and  his  client's  interests;  a 
judge  between  the  various  incidents  that  may  happen 
throughout  the  execution  of  his  t 
ihe  workmen  and  the  client;  a 
tractor  and  the  client  for  him  the  job  is  undertaken  and 

tl.. 

I  \  1 1 1  ̂;  . 

Thurtkday  .Morning,  Junuur)  IttU. 

The  Chairman.  I*resident  Rom>.  called  the  morting 

U)  order  at  l'  '  '  ■     •         ■  '   .-«- 
pajxrs  on  the  i- 
eering    .AcliviUc-   «>i    liu-    1 
"Quelx*c-\Vater    I'n-.vi  r    I'  ié 
Quebec  Streams  t 
A.M.K.l.C,  Chief  i...   '.           :i; 
"The  0|X-ralion  of  the  Quelx-c  I^blic  H<  jy 
Theo.  J.  Lafreniere,  B.A.Sc..  C.K     ̂ '  -  ry 
Engineer  to  the  Superior  Board  of  ;  e 

of  Quebec;  "The  Evolution  of  the  i'u.  m 
in  the  Province."  by  .Alex.  Fn'.-^-r.  H  '.!. 
E.l.C,  Assistant  Chief  E'  "i 
Roads.    The  Chairman  su,  rb 
should  be  read  in  order,  and  that  aii  .Id 
be  taken  up  later.     The  three  papers  .,m  ...  jv 
their   respective   authors.     During   the   r<  i    ihr 
papers,  the  chair  was  taken  bv  Vice  Presides  nn^;  On. 
Mitchell. 

DtiicuAiioti.   Discu>sion  on  the  various  j  as 

given  by  W.  A.  McLean,  M.E.LC,  L>eputy  .'.  it 
Highways,  Province  of  Ontario;  twill  be  prim-  -il 
number    of   the  Journal;;    WiUi-   ('•'•-•  ^  .. 
Consulting  Engineer,  Toronto;   P;  ;e. 
M.E.LC;  J.  B.  Challies,  M.E.I  »...  àu-.:  wiuui  the 
meeting  adjourned  till  two  thirty,  p.m. 

Ml.  Willis  Chipmau,  M. E.l.C,  Tuiuuin  ll  is  quite 

proper  I  suppose  that  I  should  mak.-  Ni.m.-  excuse  for  any 
remarks  that  I  may  make  on  this  paper  b>-  Mr. 
Lafreniere,  covering  as  it  does  the  lu-i .i.»  of  the  public 
Health  Act  in  the  FYoNnnce  of  Quebec,  from  the  earl> 

history  of  the  Province  to  ih.  •  time,     it  will  be 
a  valuable  addition  to  the  p.-^  of  The  Instit^Ut. 
for  further  reference  and  for  .  d  I  hope  thai 
something  of  the  kind  may  U   .     .  «r  each  of  the 
Pro\irKes  by  the  officials  of  thé  several  Health  Depart- 
ments. 

My  only  justification  for  speaking  on  this  paper  ik 

that  I  have  probably  had        '        '  -  nence  with 
Public  H.-a!',h   Act-  in  C  ■<'<^n\.  not 
til  ■  ■  ■  rl 
1':  .  .. 

When  1  began  practising  there  wa~ 

sewerage  dispo>al  works,  or  v    •  '  " Canada.     1  have  stx-n  manv  r. 
al 

m 

•n 

•1- 

\. 
B.C.  prticcss  wluch  wa»  like  Iir>l  jnirvxluced  Ikrrc  after 
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broad  irrigation.  Then  followed  chemical  precipitation, 
after  which  canie  the  polarité  process.  Within  recent 
years,  the  septic  tank  was  proposed  as  the  last  word  in 
sewage  purification,  then  bacteria  beds,  then  percolating 
filters,  then  the  activated  sludge  process.  There  are  also 
several  electrical  and  chemical  processes  that  are  now 
being  experimented  with,  also  combination  of  various 
processes. 

The  problem  of  water  puiùfication  is  a  much  more 
simple  one  than  that  of  sewage  disposal.  Important 
improvements  have  been  made  in  filtration  plants  during 
the  last  twenty  years,  and  sterilization  by  bleach  or 
chlorine  is  a  discovery  of  the  last  ten  years.  It  is  probable 
that  the  competition  of  the  private  companies  interested 
in  the  sale  of  water  filtration  equipment  contributed 
materially  to  the  advance  of  water  purification,  and  at 
the  same  time  there  were  many  extravagant  claims  made, 
and  municipal  authorities  were  led  to  believe  that  the 
proper  operation  of  filter  plants  was  a  simple  matter  and 
that  very  little  attention  was  required. 

Extravagant  claims  of  promoters  and  salesmen  were 
in  many  instances  based  upon  laboratory  experiments,  and 
too  frequently  to  day  the  most  important  factors  in  the 
proper  maintenance  and  operation  of  water  purification 
plants  and  sewage  disposal  works  are  overlooked  by  the 
municipal  authorities. 

Many  of  the  promoters  interested  in  the  sale  of 
patents  or  royalties  have  made  a  comfortable  incomes  in 
the  past  from  their  propaganda  at  the  expense  of  the  rate 
payers.  I  will  not  however  say  anything  respecting  the 
merits  or  demerits  of  any  of  the  processes  above  mention- 
ed. 

We  have  heard  valuable  papers  read  at  this  meeting 
and  interesting  discussions  on  good  roads,  which  have 
been  given  the  attention  of  engineers  for  thousands  of 
years,  but  yet  it  is  only  recently  in  this  country  that 
the  public  has  learned  that  the  solution  of  the  good  roads 
problem  is  in  proper  maintenance. 

The  profession  of  sanitary  engineering  is  a  new  one, 
very  little  having  been  known  about  sanitary  matters 
at  the  beginning:  of  the  last  century.  The  success  or 
failure  of  a  sewage  disposal  works  or  of  a  water  purification 
plants  depends  largely  on  the  attention  given  to  operation 
and  maintenance,  and  from  my  experience  I  can  say  that 
so  long  as  the  maintenance  of  these  important  engineering 
works,  which  are  probably  contributing  more  to  our  health 
and  comfort  than  works  in  any  other  branch  of  engineer- 

ing, —  so  long  as  they  are  under  the  control  of  politicians, 
satisfactory  results  cannot  be  expected.  To  day  works 
may  be  constructed  and  put  into  operation  which  will 
prove  quite  satisfactory  for  a  few  years.  They  then  may 
be  neglected  by  the  political  managers,  who  would  prefer 
to  mortgage  the  future  for  new  works  rather  than  raise 
the  present  rate  of  taxation.  There  are  now  abandoned 
works  that  are  perfectly  good,  that  would  be  satisfactory 
if  properly  cared  for,  and  there  are  other  works  that  would 
give  satisfactory  results  if  sufficient  sums  were  expended 
in  intelligent  operation.  If,  however,  an  active  promoter 
approaches  a  municipal  body  with  a  new  scheme,  the  old 
neglected  works  may  be  condemned  as  not  being  up-to- 
date,  and  the  rate-payers  invited  to  supply  funds  for  new 
works  ? 

Now,  in  my  opinion  the  only  effectual  method  of 
improving  the  situation  in  sanitary  engineering  as  to 
increase  the  number  of  engineers  on  the  Provincial 
Boards.  Mr.  Lafrenière  has  informed  us  that  there  is 
but  one  engineer  on  the  Provincial  Board  in  the  Province 
of  Quebec,  and  this  is  one  more  than  there  is  on  the 
Board  in  the  Province  of  Ontario.  A?  long  as  the  present 
condition  exist  we  can  never  expect  efficient  service,  and 
it  rests  with  the  engineers  themselves  largely  as  to  when 
conditions  will  improve. 

The  suggestion  that  municipal  sewage  purification 
works  should  be  taken  out  of  the  hands  of  municipal 
politicians  and  the  management  transferred  to  an  inde- 

pendent board,  preferably  of  engineers,  brings  up  a 
question  that  has  hardly  been  touched  upon  by  engineers,  ■ 
particularly  at  this  convention,  I  refer  to  the  nation- 

alization of  all  public  works  and  utilities. 

A  century  ago,  our  canals  and  the  toll  roads,  that  is 
good  roads,  were  in  the  hands  of  private  companies.  Not 
more  than  sixty  years  ago  there  was  a  boom  in  the  con- 

struction of  toll  roads,  which  was  then  an  attractive 
vocations  for  engineers,  and  a  fertile  field  for  politicians. 
The  road  building  era  was  followed  by  the  construction 
of  our  canals,  and  it  should  not  be  overlooked  that  some 
of  our  most  important  canals  were  constructed  by  private 
companies. 

The  construction  of  our  original  canals  was  followed 
by  the  construction  of  our  steam  railways,  all  built  by 
private  capital.  In  the  larger  cities  and  towns  gas  works, 
water  works  and  electric  light  systems  were  as  a  general 
rule  constructed  by  a  private  capital. 

Immediately  after  Confederation  the  Canadian  Gov- 
ernment embarked  on  the  construction  of  a  national 

railway  ■  for  connecting  the  Maritime  Provinces  with 
Montreal,  and  shortly  afterward  the  Canadian  Pacific 
Railway  was  projected  as  a  public  enterprise.  About 
1878  the  C.P.R.  proposition  was  handed  over  to  a  private 
company. 

Of  all  our  public  works  the  canals  were  the  first  to 
be  nationalized.  Municipalities  followed  by  acquiring 

their  water  works  systems,  electric  light' plants  and  gas works  that  were  installed  by  private  companies,  until 
there  are  to  day  few  private  systems  or  plants  remaining 
in  Canada. 

In  recent  years  the  nationalization  of  all  steam 
railways  has  been  urged  and  within  the  last  year  the 
Government  has  acquired  the  C.N.R.,  and  it  is  proposed 
to  also  acquire  the  G.T.R.  system.  In  our  Province  the 
Provincial  Government  has  provided  the  necessary 
legislation  by  means  of  which  municipalities  may  obtain 
electric  energy  through  the  Hydro  Electric  Commission, 
and  it  will  not  be  many  years  before  practically  all  of  the 
Province  will  be  supplied  through  the  Provincial  Commis- 

sion. It  is  also  now  proposed  that  radial  railways  be 
constructed  throughout  the  Province  and  be  operated  as 
a  Provincial  concern,  the  electric  power  to  be  provided 
by  the  Hydro  Electric  Commission. 

To  my  mind  the  engineers  should  give  this  question 
of  nationalization  closer  study,  and  decide  how  far  it  is 
wise  to  go  on  this  course.    The  public  is  looking  to  us 
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considered  there  were  two  functions  of  the  aeroplane 
which  were  most  important,  namely,  for  forest  protection 
and  survejing.  This  was  now  being  done  in  Quebec 
with  remarkable  success.  For  exploration  work,  plotting 
out  new  territory  and  forest  ranging  the  difficulties 
incidental  to  the  use  of  the  aeroplane  for  these  purposes 
had  been  overcome.  It  is  possible  that  the  Federal 
Government  may  adopt  these  methods.  He  trusted  that 
the  Air  Board  would  in  their  study  of  their  problems 
realize  that  the  aeroplane  must  be  more  perfect  in  the 
engine  and  in  the  parts,  that  an  impetus  should  be  given 
to  research  in  metallurgy  to  develope  stronger  materials, 

to  improving  carbui-etion  and  ignition,  or  possibli^  elimin- 
ating them  entirely  in  an  engine,  whereby  the  engine  will 

be  one  hundred  per  cent  efficient  as  regards  economy 
and  shall  give  one  hundred  percent  of  service,  using 
materials  that  wll  not  corrode.  He  believed  it  was 
within  the  limits  of  metallurgical  research  to  develope 
materials  of  strength  exceeding  those  we  have  at  present 
and  if  sufficient  opporttmity  were  given  to  the  skilled, 
engineer  who  was  fond  of  that  type  of  work  that  an 
engine  might  be  developed  which  would  eliminate  the 
carburettor  and  the  sparking  device,  which  he  understood 
gave  about  sLxty-eight  percent  of  all  troubles  in  the  air. 
It  spoke  well  of  the  mechanical  part  of  the  construction 
that  the  materials,  bearings,  etc.  gave  very  little  trouble. 
He  felt  that  this  wonderful  romantic  thing  capable  of 

flying  through  the  air  was  worthy  of  every  engineer's earnest  consideration. 

Col.  Bigoar  replied  that  during  the  past  three  months 
the  Air  Board  had  been  in  communication  with  the 
Research  Council  of  Canada  on  the  subject  of  aeronautical 
research  and  that  arrangements  had  been  completed  for 
the  appointed  for  an  Air  Research  Council  in  connection 
TOth  the  Research  Council  of  Canada  which  body  was 
holding  its  organization  meeting  next  week.  The  Air 
Board  would  welcome  suggestions  with  regard  to  direc- 

tions in  which  research  might  usefully  be  undertaken. 

The  reading  of  his  paper  "The  Pulp  and  Paper 
Industry"  by  Ferd.  van  Bruyssel,  followed  by  the  "Forests 
of  Quebec"  by  G.  C.  Piche,  A.M.E.I.C,  Chief  of  Forests 
Service,  Quebec  Lands  and  Forests  Department,  conclud- 

ed the  afternoon  session. 

The  Final  Session 

"Although  I  have  attended  many  engineering 
conventions,"  stated  an  eminent  visitor  from  the  United States  at  the  conclusion  of  the  smoker,  which  wound  up 
the  Convention  proceedings,  "I  have  never  yet  attended one  where  the  interest  has  been  more  sustained  and  which 
has_  finished  with  so  much  pep  as  has  been  witnessed 
tonight."  While  this  in  brief  summarizes  the  situation, it  fails  to  give  an  adequate  impression  of  the  friendly 
atmosphere  and  the  keen  enjoyment  of  those  who  were 
able  to  be  present  at  the  rose  room  at  the  Windsor  Hotel 
on  Thursday  evening.  Someone  remarked,  noting  the 
freedom  from  restraint  and  the  good-natured  fellowship. 
■'Surely  the  spirit  of  the  engineer  has  changed.  He  has 
come  out  of  his  shell  and  has  become  as  human  as  anyone" —which  he  has  always  been,  but  for  a  characteristic shyness  and  reserve. 

During  the  early  part  of  the  evening's  proceedings, the  retiring  President  was  entertaining  the  President  and 
Council  at  dinner  at  the  Mount  Royal  Club  and  which 
was  made  the  occasion  for  the  initial  meeting  of  the  new 
Council.  Owing  to  the  fact  that  the  afternoon  session 
was  concluded  rather  hurriedly  due  to  the  length  of  some 
of  the  papers,  resolutions  of  thanks  were  passed  at  this 
meeting  as  follows  :  to  the  authors  of  the  excellent  papers 
presented  during  the  professional  session;  to  the  visitors 
from  the  United  States  who  had  added  greatly  to  the 
interest  of  the  meeting  and  whose  messages  were  appre- 

ciated; to  President  Sise  and  the  directors  of  the  Northern 
Electric  Company  for  their  kindness  in  entertaining  the 
members  at  luncheon  and  providing  an  opportunity  of 
visiting  their  splendid  plant  ;  to  the  Chairman,  Executive 
and  various  committees  of  the  Montreal  Branch  for  the 
excellent  manner  in  which  they  had  arranged  all  the  social 
and  professional  details  connected  with  the  Convention. 
The  party  from  this  function  joined  the  festivities  at  the 

rose  room  about  eleven  o'clock,  where  they  found  a 
joyous  crowd  entertaining  and  being  entertained. 

The  college  yells  were  a  considerable  feature  of  the 
programme,  the  Canadian  universities  being  well-re- 

presented, and  in  this  connection  no  shyness  was  exhibited 
in  calling  attention  to  the  claims  of  the  various  colleges. 
During  the  evening  an  excellent  programme  was  given, 
a  number  of  artists  from  the  various  theatres  taking  part, 
some  of  them  volunteering  their  services.  The  programme, 
included  songs  by  Bert  Mason,  vaudeville  entertainment 

by  the  Wilson  sisters,  recitations  of  Dr.  Drummond's 
poems  by  Mr.  Chas.  Godwin,  cello  solos  by  Mr.  J.  Beau- 
champ,  and  songs  by  Miss  Eleanor  Cochrane,  Sandy 
McGregor,  Wilkie  Bard  and  Mr.  Fisher.  The  proceed- 

ings were  concluded  by  singing  God  Save  the  King  and 
Auld  Lange  Syne. 

A  prominent  member  of  the  Toronto  Branch  sum- 
marized the  situation  by  saying  "This  has  been  a  great 

Convention,  every  one-  has  had  a  good  time.  The 
Montreal  Branch  has  established  a  record  in  every 
direction  and  I  only  hope  that  we  can  do  as  well  in  Toronto 
if  Council  decides  to  have  the  Convention  there  next 

year. 
Convention  Notes 

"What's  the  matter  with  old  McGill?",  remarked  a 
Varsity  enthusiast.  The  President  of  The  Institute, 

every  one  of  the  four  Vice  Presidents  and  the  two  newly- 
elected  Councillors  from  Ontario  are  all  graduates  of  the 
University  of  Toronto. 

There  was  universal  regret  during  the  Convention 
that  Chairman  Walter  J.  Francis  of  the  Montreal  Branch, 
to  whose  creative  capacity  tireless  energy  and  unbounded 
enthusiasm  so  much  of  the  success  of  the  Convention  was 

due,  was  confined  to  his  home  after  the  first  day's  pro- ceedings suffering  from  severe  throat  trouble. 

Secretary  Calvin  W.  Rice  met  many  old  friends  and 
made  many  new  ones  during  his  three  days  sojourn  at 
the  Convention.  His  clear-cut  statement  of  the  policy 
of  the  founder  American  engineering  societies  that  the 
first  duty  of  an  engineer  residing  in  Canada  was  to  join 
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The  Training  of  the  Chemical  Engineer 

By  Dr.  H.  F.  HuUan,  Director  of  Department  of  Chemistry,  Mcd'ill  i'nitrrtily 

The  Need  for  Trained  Men 

The  great  field  for  development  of  stable  cheniical 
iiKlusiries  in  Canada  is  the  utilization  of  those  natural 
resources,  both  in  material  and  in  forces,  which  we 
possess  in  greater  quantity  or  more  conveniently  situated 
ihan  in  other  countries.  To  develope  these  available 
resources,  we  require  trained  men.  This  need  not  call 

for  a  !  '  uicily  of  original  research  at  first,  but  rather 
the  ;•'  '!  to  our  conditions  of  methods,  principles 
;i-  and  well  tried  ■  ;e. 
1  ;  a  of  what  we  rn  as 

the  chemical  enKineer,  a  well  trained  chemical  eiiKH'.eer, 
a  man  with  sound  training  in  fundamental  principles 
on  which  is  grafted  a  practical  acquaintance  with  the 
method■^  and  processes  of  industrial  practice.  Wlien, 
however,  the  industry  becomes  more  highly  develojx-d.  a 
research  laboratory  becomes  essential. 

Specialization  in  Great  Britain 

•:'.y  of  Cireal  Britain  Ix-fore  the  war 
:ii  group  of  staff  officers,  perliaps 

the  hne<i  in  the  world,  but  Kngland  had  not  learned  how 
ii>  m.i,.  the  most   of  mediocre  ability.    She  did  not 
!•  that  without  the  scientific  rank  and  file,  she 
couiu  i:..i  staff  her  industrial  research 
to  comiîete  with  the  more  elaborate 
li.         '  '■  '.  '  ■•■,.■        ■     • 

Krad  at  the  General  Pi 

was  in  the  proportion  of  one  to  five  hur»drt<i,  whik  in 
Germany  the  proportion  of  university  men  to  other 
operatives,  was  in  the  proportion  of  one  to  forty. 
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in  universities  and  in  practice.     In  a  i. 
subject  in  London  a  few  years  apo.  (.• 
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highly  trained  chemists,  but  who  are  recognized  as  a 
class,  many  of  whom  have  a  great  deal  more  in  them 
than  a  knowledge  of  chemistry  and  a  knowledge  of  en- 

gineering. Thej"  have  the  right  point  of  view.  What 
is  bringing  about  a  change  of  ideas  on  this  question  in 
England  and  elsewhere  is  the  difficulty  of  obtaining 
co-operation  and  collaboration  between  the  two  scientific 
forces  in  the  industries. 

Specialization  versus  a  Broad  Training 

They  found  in  England  that  as  the  engineer  and 
the  chemist  become  more  highly  trained  and  specialized, 
their  paths  become  more  divergent,  their  point  of  view 
more  irreconcilable,  in  short  the  experience  of  many 
heads  of  works  is  that  the  two  types  are  largely  incom- 

patible, conflict  of  authority  and  absence  of  co-operation 
become  the  rule  rather  than  the  exception.  A  works 

chemist  once  defined  the  average  engineer  as  "an  empyric 
who  has  been  trained  on  cotton  waste  and  engine  oil," while  a  works  chemist  has  been  described  by  an  engineer 

as  '  'an  organic  body  more  liable  than  any  other  of  similar 
nature  to  spontaneous  explosions". 

Dr.  Charles  Carpenter  in  a  recent  address  while 
referring  to  inefficiency  which  results  from  having  the 
engineer  working  in  a  water  tight  compartment  of  his 
own,  and  the  chemist  doing  likewise,  advocated  organizing 
two  distinct  staffs,  under  the  headship  of  a  chemist  on 
the  one  hand  and  an  engineer  on  the  other,  who  would 
consult  with  each  other  and  work  together. 

To  illustrate  his  point  of  view,  he  said  he  looked 
upon  chemists  and  engineers  as  the  physicians  and 
surgeons  of  industry,  with  their  respective  parts  to  play 
in  building  up  and  maintaining  in  irxreasing  strerght 
the  well  being  of  indistrial  science  and  extending  its 
usefulness  in  the  service  of  man.  Dr.  Carpenter  is 
most  unfortunate  in  his  analogy.  For  every  specialized 
surgeon  or  physician,  the  world  utilizes  at  least  100 

general  practitioners.  He  forgets  that  every  phj-sician and  every  surgeon,  almost  the  world  over,  receives  exactly 
the  same  university  and  clinical  training  for  his  quali- 

fications. Even  in  England  where  separate  qualifications 
are  granted,  both  are  trained  to  be  general  practitioners, 
and  only  after  such  a  training,  may  one  man  specialize 
and  become  Mr.  So-and-so,  Surgeon,  and  the  other 
Dr.  So-and-so,  Physician;  the  vast  majority  of  graduates 
practise  as  phj^sicians  and  surgeons. 

The  chemical  engineer  is  the  well  qualified  general 
practitioner  of  the  chemical  industries  ;  like  t  he  physician, 
his  chemical  knowledge  enables  him  to  see  below  the 
surface,  to  diagnose  from  physical  signs  unseen  changes 
and  conditions,  and  from  his  experience  find  a  remedy 
for  any  abnormal  reaction.  Just  as  there  is  a  limited 
number  of  unseen  organs  in  the  human  body  to  be  studied 
and  observed,  so  in  a  chemical  works  there  is  a  limited 
number  of  more  or  less  invisible  operations  in  chemical 
units  going  on,  each  with  its  clinical  thermometer, 
pressure  indicator,  etc.,  attached,  to  give  early  symptorns 
of  any  departure  from  the  normal.  The  engineer  in 
charge,-  like  the  surgeon,  has  to  do  with  the  adjustment, 
repair  and  alterations  of  the  anatomical  units,  the  works, 
the  accessible  outward  portions. 

Just  as  minor  surgery  constitutes  a  large  part  of  the 
activities  of  the  general  practitioner,  so  frequent  minor 
adjustments,  alterations,  improvements  and  repairs, 
skilfully  carried  out,  form  the  larger  part  of  the  duties 
of  the  chemical  engineer.  Like  the  general  practitioner, 
the  chemical  engineer  should  know  his  limitations  and 
when  to  consult  the  specialist,  the  electrical  or  hydraulic 
engineer  or  the  synthetic  chemist. 

No  analogy  should  be  carried  too  far,  but  I  might 
recall  the  well  recognized  fact  in  the  medical  profession, 
that  the  best  specialists  in  any  field  of  medicine  or  surgery 
are  those  who  have  spent  some  years  as  general  practi- 

tioners, so  the  knowledge  of  the  general  practice  of 
chemistry  and  engineering  in  works  is  a  very  sound 
experience  on  which  to  build  the  expert  knowledge  of 
the  specialist  in  either  branch  of  science. 

This  English  prejudice  against  chemical  engineering 
would  seem  to  be  rapidly  disappearing,  if  one  may  judge 
from  the  recent  establishment  in  London  of  a  special 
Institute  of  Chemical  Engineering,  well  endowed  and 
under  the  auspices  of  the  University  of  London. 

The  scientific,  well  informed,  young  chemical  engineer 
is  the  crude  material  from  which  we  may  look  for  the 
kind  of  industrial  research  which  the  country  needs  at 
present,  and  who,  as  circumstances  or  personal  capacity 
will  direct,  may  ultimately  become  a  works  manager  or 
research  chemist  in  his  special  field. 

Training  the  Chemtcal  Engineer 

How  can  the  country  develope  and  retain  men  of 
this  type,  is  an  important  question. 

During  recent  years  there  has  been  a  very  prolific 
discussion  regarding  the  best  course  of  training  for  the 
members  of  this  comparatively  new  profession.  It  has 
become  generally  recognized  that  progress  in  industrial 
chemistry  is  based  upon  both  engineering  and  chemistry. 
It  has  been  further  recognized  that  universities  have 
failed  in  giving  just  the  right  type  of  education  to  the 
chemical  engineer.  This  is  due  to  the  fact  that  the 
universities  are  unable  to  give  instruction  regarding  the 
control  of  chemical  reactions  and  the  handling  of  materials 
in  a  large  way,  and  perhaps  the  regular  courses  in  chemistry 
and  engineering  have  not  been  adjusted  to  meet  the 
requirements  of  men  to  be  trained  in  both.  Some 
universities  in  England  and  in  the  United  States  have 
introduced  a  certain  number  of  units  to  illustrate  sorne 
of  the  more  common  processes,  such  as  filtration,  distil- 

lation, evaporation,  etc.,  on  a  comparatively  large  scale, 
and  operations  carried  on  with  such  apparatus  have  formed 
part  of  the  regular  courses.  This  has  been  found  un- 

satisfactory in  the  universities  for  the  most  part,  and 
the  men  so  trained  have  been  disappointing  when  actually 
engaged  in  chemical  works.  The  universities  found  that 
a  great  part  of  the  time  which  should  be  spent  in  acquiring 
a  knowledge  of  the  fundamental  principles  of  chemistry 
and  engineering  was  greatly  curtailed  by  attempting 
to  teach,  on  a  small  scale,  chemical  reactions  as  they 
are  carried  out  in  factory  practice.  The  works  manager 
found  that  the  products  of  this  type  of  instruction  had 
gained  little  or  no  insight  regarding  operations  in  the 
chemical  industry  by  the  study  of  a  few  miniature  units 
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chusetts  Institute  of  Technology  of  Boston.  This  plan 
was  evolved  by  a  committee  of  engineers,  appointed  in 
1913  by  The  Institute,  of  which  A.  D.  Little  was  chairman 
and  with  whom  were  associated  E.  W.  Bowditch,  Henry 
Howard  and  Jasper  Whiting.  (The  description  of  the 
character  and  objects  of  this  course  which  follows  is 
largely  taken  from  a  circular  of  infomiation  issued  by 
the  above  committee.)  It  was  tried  for  part  of  one  year 
and  then  dropped  during  the  war.  This  scheme  of  educa- 

tion is  unique  and  has,  up  to  the  present  time,  so  complete- 
ly realized  the  expectations  of  those  who  brought  it 

about,  that  I  propose  directing  your  attention  to  it 
somewhat  in  detail.  "  We  recognize  that  the  chemical 
processes  we  use  on  the  laboratory  or  factory  scale 
consist  of  a  series  of  collected  "  unit  "  actions,  such  as 
pluverizing,  mixing,  heating,  roasting,  absorbing,  preci- 

pitating, condensing,  crystallizing,  filtering,  electroliz- 
ing,  etc.  The  nimiber  of  these  basic  unit  operations  is 
not  very  large  and  only  a  few  of  them  are  to  be  seen  in 
anj^  practical  works.  The  task  of  the  chemical  engineer  is 
to  determine  the  conditions  of  temperature,  pressure, 
etc.,  under  which  these  actions  must  be  carried  out  in 
different  processes,  together  with  the  construction  and 
design  of  the  apparatus  called  for  by  the  physical  and 
chemical  character  of  the  reacting  substances.  There 
is  a  real  demand  and  necessity  for  men  trained  along 

these  lines." 

Industry  Stations  for  the  Students 

To  afford  an  insight  into  the  real  problems  requiring 
industrial  chemical  research,  The  Institute  of  Technology 
has  extended  the  course  to  five  years,  one  of  which  is 
spent  in  study  at  a  number  of  industries.  It  has  esta- 

blished five  or  six  chemical  engineering  and  research 
stations  in  direct  contact  with  important  industries. 
These  were  selected  with  a  view  of  bringing  to  the  atten- 

tion of  the  engineering  student  the  largest  possible  num- 
ber of  the  imit  operations  of  which  chemical  processes 

are  generally  composed.  These  stations  have  a  three- 
fold function;  first,  for  the  practical  instruction  of  the 

students  in  chemical  engineering;  secondly  for  the  instruc- 
tion of  ambitious  foremen  and  others  in  the  works  in 

the  fundamental  principles  governing  their  operations; 
and  thirdly,  the  advancement  of  industrial  research  in 
special  industries.  The  equipment  of  each  station  now 
connected  with  The  Institute,  consists  of  a  small  building 
of  one  storey,  which  contains  a  small  reference  library 
on  matters  connected  with  the  particular  industry,  and  a 
very  complete  collection  of  photographs  and  drawings  of 
apparatus  and  machinery  utilized  by  that  industry,  but 
not  installed  in  that  locality;  a  conference  and  lecture 
room  to  accommodate  15  or  20;  a  small  laboratory  with 
benches  for  the  same  number;  an  office  for  the  station 
director  and  a  laboratory  for  specialized  industrial 
research,  with  space  and  equipment  for  one  or  two 
graduate  research  assistants.  The  cost  of  such  an  equip- 

ment would  reach  from  $10,000.00  to  $15,000.00  in 
different  industries.  The  total  cost  of  the  five  stations  is 
not  far  from  $100,000.00. 

The  industries,  with  their  stations,  are  located  as 
follows  : — 

Station  A.  Bangor,  Maine.  At  the  plant  of  the 
Eastern  Manufacturing  Company,  makers  of  electrolytic 
caustic  soda  and  calcium  hypochlorite,  cellulose  from 
wood,  bond  and  ledger  paper. 

Station  B.  Everett,  Mass.  At  the  plant  of  the 
New  England  Gas  &  Coke  Company,  makers  of  gas, 
coke,  ammonia,  and  tar  by-rpoducts. 

Station  C.  Niagara  Falls,  N.Y.  At  the  plant  of 
the  Carborundum  Company,  makers  of  carborundum, 
silicon,  and  other  electric  furnace  products. 

Station  D.  Stamford,  Conn.  At  the  plant  of 
American  Synthetic  Color  Company,  makers  of  phenol, 
picric  acid,  dye-stuffs,  and  coal  tar  intermediates. 

Station  E.  Northampton,  Pa.  At  the  plant  of 
Atlas  Portland  Cement  Company,  makers  of  Portland 
Cement. 

According  to  the  arrangements  at  the  Boston 
Institute,  the  students  remain  at  each  of  these  stations 
for  a  period  of  six  weeks.  They  leave  the  university 
about  the  middle  of  their  fourth  year  and  spend  the 
period  from  January  to  September  in  moving  from  station 
to  station,  giving  each  station  a  period  of  six  weeks. 
An  instructor  is  in  charge  of  each  station  and  maintains 
the  same  strict  discipline  among  the  students  as  is  found 

at  the  university.  Each  day's  work  is  carefully  planned 
and  daily  lectures  on  different  stages  and  different  units 
of  the  process  form  a  part  of  the  system.  It  is  a  great 
advantage  to  have  one  accustomed  to  teaching  in  charge 
of  the  station.  From  a  prospectus  issued  by  the  Massa- 

chusetts Institute  of  Technology  in  connection  with 
their  five  years  course  in  chemical  engineering,  the  follow- 

ing synopsis  of  the  work"  to  be  accomplished  has  been 

taken: — (1)  To  acquire  a  first  hand  knowledge  oi  the 
processes  of  the  plant  and  the  machines  with  which  it  is 
equipped;  the  same  to  be  considered  as  types  of  the 
respective  classes  of  operations,  and  as  representative  of 
the  application  of  the  principles  of  science,  already 
studied,  to  industry. 

(2)  To  study  the  chemical  control  of  industrial 
processes  through  the  laboratory,  and  to  acquire  ability 
in  the  interpretation  of  laboratory  data  in  terms  of 
factory  practice.  All  of  the  stations  offer  splendid 
opportunities  for  this  most  valuable  experience. 

(3)  To  obtain  a  general  knowledge  of  modern 
methods  of  factory  management  and  control,  together 
with  methods  of  apportioning  cost  of  manufacture. 
Instruction  in  these  subjects  will  be  largely  by  conference, 
in  which  officers  of  the  companies  at  which  the  stations 
are  located  will  at  times  render  valuable  assistance. 

(4)  To  obtain  the  wider  viewpoint  which  comes 
from  contact  with  those  who  are  employed  to  superintend 
or  carry  on  the  factory  operations,  and  to  acquire  the 
degree  of  confidence  in  handling  industrial  processes 
and  large  sized  apparatus  which  comes  from  actual 
participation  in  the  active  work  of  the  plant. 

(5)  To  acquire  that  inspiration  for  further  work 
in  science  and  research  which  intimate  contract  with 
large  progressive  industries  inevitably  affords. 

In  Massachusetts  the  student  will  return  to  The 
Institute  to  complete  his  fifth  year  by  following  a  course 
of  advanced  lectures  and  doing  laboratory  work,  the 
value  of  which  he  will  appreciate  as  the  result  of  his 
experience  in  the  works.  This,  in  outline,'  is  the  object 
.and  method  of  this  new  plan  of  educating  chemical 
engineers. 
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The  Importance  of  Physics  in  Engineering  Education 
A.  S.  Eve,  D.Sc,  F.  R.  S.  Macdonald  Professor  of  Physics,  McGill  University 

It  is  a  happy  omen  of  future  progress  than  in  the 
very  forefront  of  your  prograinme  you  should  find  time 
for  a  discussion  on  the  most  important  of  all  problems — 
the  training  of  future  engineers.  The  real  assets  of  Canada 
are  not  so  much  mines  and  waterpowers,  farms  and 
forests,  as  the  young  men  and  women,  boys  and  girls, 
who  will  in  a  comparatively  short  time  form  the  next 
generation,  and  carry  forward  the  work  and  duties  which 
we  are  endeavouring  efficiently  to  bequeath  them. 

In  the  first  place  I  wish  to  emphasize  that  the  art 
of  the  engineer  is  the  exalted  application  of  practical 
physics. 

The  tenn  "Physics"  is  still  indifferently  understood 
by  the  public.  To  some  it  suggests  merely  drugs,  and 

the  word  is  wrongly  linked  with  "physician".  To  others 
there  is  some  odd  connection  with  "psychics"  or  "spooks," 
to  which  recent  utterances  of  Sir  Oliver  Lodge  may  perhaps 
give  some  vague  colour! 

It  is  a  pity  that  the  old  name  of  "natui'al  philosophy" was  not  retained  to  indicate  the  laws  and  phenomena  of 
mechanics,  light,  heat,  sound  and  electricity,  which 
have  been  somewhat  artificially  separated  from  the 
wider  realms  of  science  to  constitute  what  is  now  com- 

monly termed  physics. 
You  find  chemists  all  over  the  world  in  every  walk 

of  life.  The  word  chemist  calls  to  mind  great  pioners 
like  Rayleigh,  Rutherford  and  Ramsay,  who  are  also 
physicists,  great  industrialists  like  Solvay,  college  profes- 
fors,  and  so  on,  down  to  the  vendors  of  drugs,  of  alcohols 
for  medical  purposes,  of  cigars  and  of  ice-cream  sodas. 
There  are  organic  and  inorganic  chemists,  industrial 
chemists,  chemical  engineers,  biological  chemists,  physical 
chemists  and  so  forth. 

But  physicists  are  rare  birds!  They  flock  to  univer- 
sities. They  are  all  professors.  To  some  the  name 

will  call  to  mind  the  amusing  skit  of  Stephen  Leacock, 
where  the  physicist  not  only  pays  a  pushing  journalist 
for  the  privilege  of  being  interviewed,  but  actually  makes 
a  further  payment  for  the  insertion  of  a  distorted  effigy 
in  the  pages  of  the  jourral. 

There  is  however  no  boundary  line  to-day  between 
pure  and  applied  science.  The  physicist  and  engineer 
are  mutually  dependent  for  ideas,  for  materials,  for 
appliances. 

Doctors,  architects,  engineers,  naval  officers,  chemists 
and  inventors  all  recognize  that  physics  is  fundamental 
to  their  work  and  training. 

In  radio  work  and  telephony,  in  the  vast  process  of 
electric  generation  and  supply,  in  the  building,  main- 

tenance and  control  of  ships,  air-craft  and  submarines, 
no  less  in  the  matter  of  bridges,  highways  and  railways, 
we  have  complicated  and  involved  applications  of  relat- 

ively few  fundamental  laws  of  physics,  a  clear  under- 
standing of  which  is  essential  to  success. 

Read    at    the     General     Professional    Meeting,      Montreal, 
January  28, 1920. 

I  appeal  to  my  audience,  is  there  anyone  here  having 
a  sound  practical  knowledge  who  does  not  wish  that  his 
theoretical  training  had  been  more  the  rough  and  complete  ? 
And  is  there  present  a  single  man  with  a  wide  theoretical 
knowledge  who  does  not  wish  that  his  practical  training 
had  been  more  wide  and  efficient  ? 

A  few  examples  of  the  interaction  of  pure  and  applied 

science  may  sufiice: — 
Dewar  makes  a  glass  vacuimi  flask  to  hold  his 

liquid  air,  and  shortly  the  public  find  the  thermos  bottle 
on  the  market. 

Richardson  explores  the  emission  of  electrons  from 
hot  wires,  and  soon  we  derive  from  Langmuir  and  others 
tungsten  filaments,  nitrogen-filled  lamps,  Coolidge  tubes, 
and  thermionic  valves  or  electron  tubes.  The  whole 
still  in  their  infancy! 

Nor  can  I  refrain  from  pointing  out  that  in  the  recent 
war,  men  with  sound  scientific  training,  blended  with 
common  sense,  mainly  made  good.  Two  examples  will 
be  sufficient, — Sir  Auckland  Geddes;  and  Brig.  Gen. 
McNaughton,  an  electrical  engineer  who  became  the 
best  counter-battery  commander  in  France. 

Those  who  claim  that  you  can  learn  physics  without 
previous  sound  training  in  elementary  mathematics, 
are  throwing  dust  in  the  eyes  of  the  public. 

A  general  education,  to  the  age  of  sixteen  or  seventeen 
at  least,  is  of  great  importance  whenever  it  can  be 
obtained,  but  this  general  education  should  include  a 
most  thorough  and  careful  instruction  in  arithmetic, 
algebra  and  geometry  given  by  very  capable  teachers  to 
our  boys  between  the  ages  of  eleven  to  fifteen.  Are  we 
getting  it?  Notoriously,  no!  We  want  more  enthu- 

siasm for  education,  primarily  among  parents,  so  that  it 
may  spread  to  the  children.  Nor  is  the  social  or  financial 
status  of  our  schoolmasters  and  mistresses  at  all  com- 

mensurable with  their  responsibilities.  The  Scottish 
dominie  and  the  bible  made  Scotland,  and  it  made 
Scotsmen  successful  leaders  throughout  the  world.  Indeed 
Scottish  education  is  still  the  best,  and  we  should  study  it. 

Go  where  you  will,  and  you  will  find  young  repre- 
sentatives of  Japan  studying  and  acquiring  the  be  stand 

most  recent  developments  in  Science.  Again  consider 
China.  Is  it  for  nothing  that  they  sent  an  order  for  a 
quarter  of  a  million  of  dollars  worth  of  elementary 
physics  apparatus  for  their  schools,  to  a  single  firm  in 
Boston  ? 

In  Canada,  the  teaching  of  Mathematics  and  of 
Physics  in  our  schools  is  very  far  helmv  the  standard  neces- 

sary to  secure  the  proper  developments  of  our  natural 
resources  and  to  hold  for  Canada  a  place,  eqtial  to  her 
rights,  among  the  nations. 

Also  may  I  venture  to  point  out,  that  while  the 
literary  achievements  of  the  French-Canadian  rank 
high,  their  scientific  training  and  output  are  far  from 
standard.  France  shows  the  vast  scientific  possibilities 
of  the  race.    Would  they  not  do  well  to  import,  or 
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The  Water  Power  Policy  of  the  Province  of  Outbcc,  and 
the  Work  of  the  Quebec  Streams  Commission 

By  Olivier  Lefebne.  A.M.E.I.C,  Chief  Engineer,  Quebec  Streams  r„„. 

Water  power  policy  has  been  vcr\-  much  discussed  in  considered  as  \> 
countries    well    provided    with    wint-r- falls    and    rapids  It  follows  that  i 
during  the  h.  ly  years.     ̂ ^  ly  one  of  the  are   navigable   and  .   and   ii»ose   iluii   are  tiui 
factors  to  Ix-  it-d  in  a  wai'     .         r  development  navigable  and  not  :.       The  bed  of  !hi    nvrr>  in 
scheme,  it  may   be  such  that   the  scheme    cannot   be  the  fir<t  class  is  the  propen\-  cf  the  Cr 
financed,  and  under  this  condition  water  power  develop-  quently,  the  water  powers  thereon  loc^.^^.  ̂ ..    ...... ,..^ 
ment  is  stopped  altogether.  domain. 

P"  '  -  law  of  '  and  the  rules  the  Th< 
provi:  d    in   co:  with    the   water  of  the  » 
powe:  Us  territory,  11   i»  advisable  to  explain  stream,  provided  the  ow 
the  It,  .;-  of  the  rivers  in  this  province.  before  June  1st    1884.     ̂    

and   free   grants  of  Crown   Lands 
NNho  Owns  the  Rivers  subjected  to  the  reser\ 

,,f 

»_•  1     ..       r   L    ̂ >-    ■  ..    ,     ,    .  ,  ...  favour  of  the  Crown. 
Article  4tXJ  of  the  Civil  Code  declares  that  naugable  by  the  Crown     v  i-n:  nro-.i-c^-  w.:cic 

and  floatable  rivers  and  streams  and  their  banks  are  shore  lots  ha\é 

Rfad    at    the     General     Professional     Meeting,     X!onlrcal.  '^  "^> 
Januar>- 2»h.  IMT».  of  the  St.  Ui  •  ; -..              . ._-. 



130 JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 

land  grants,  known  as  "Seignieuries,"  and  few  of  these grants  include  the  bed  of  the  rivers.  On  the  other  hand, 
in  1898,  the  Privy  Council  decided  that  in  the  public 
harbours  the  river  bed  is  the  property  of  the  Federal 
Government. 

There  is  no  definition  of  the  expression  "navigable" 
and  "floatable,"  and  the  interpretation  of  the  law  has 
given  rise  to  serious  litigation. 

The  questions  naturally  arise: 

Must  the  river  be  navigable  and  floatable? 
During  all  of  the  open  season  ? 
On  its  whole  course,  or  part  only? 
At  high  water,  or  at  low  water  ? 
For  large  or  small  boats,  for  loose  logs  or  rafts  ? 
What  shape  of  boats  and  what  drafts  ? 

In  order  to  avoid  litigation,  the  party  acquiring  a 
water  power  site  must,  when  the  shore  has  been  sold 
before  1884,  buy  the  Crown  rights  and  the  rights  of  the 
riparian  owner. 

Water  Power  Policy  of  Quebec 

Power  sites  in  this  province  have  been  disposed  of 
in  various  ways.  From  1867  to  1897,  no  water  powers 
have  been  sold  as  such,  but  mill  sites  were  sold  outright 
for  a  nominal  sum.  At  that  period,  the  transformation 
of  water  power  into  electricity  was  in  its  infancy,  and  no 
great  importance  was  attached  to  the  falls  and  rapids 
on  our  rivers. 

From  1897  to  1907,  when  notable  progress  was  made 
in  the  design  of  generators  and  the  transmission  of 
current,  the  sale  of  water  powers  was  largely  increased. 
They  were  sold  outright  for  what  was  then  considered 
high  prices,  and  somewhat  more  severe  conditions  were 
imposed,  such  as  the  obligation  of  spending  a  large 
amoimt  of  capital  within  a  few  years.  The  Shawinigan 
Falls  were  sold  under  these  conditions. 

This  policy  was  later  the  subject  for  much  criticism. 
It  was  argued  that  such  valuable  resources  as  those 
represented  by  water  powers  should  be  kept  for  the 
people  and  not  vested  in  private  interests.  However, 
in  the  opinion  of  the  writer  this  policy  was  completely 
justified.  The  development  of  water  power  was  to  a 
certain  extent  an  experiment,  the  water  wheel  was  far 
from  having  the  efficiency  which  it  has  to-day,  and  the 
capitalists  willing  to  invest  money  in  such  development 
deserved  full  encouragement.  It  is  doubtful  if  they 
could  have  financed  their  power  schemes  had  they 
not  been  assured  that  the  improvements  carried  out  would 
be  on  a  property  for  which  they  had  a  clear  title. 

One  danger  of  this  policy  was  that  as  the  value  of 
the  water  powers  increased,  certain  sites  might  be  acquired 
without  any  development  being  proposed,  but  for  the 
sake  of  holding  the  property  for  speculation  purposes. 
This  could  be  remedied,  and  was,  to  a  large  extent,  by 
stipulating  that  a  certain  amount  had  to  be  spent  for 
development  within  a  certain  time. 

From  1907  to  the  middle  of  1910,  some  water  powers 
were  sold  and  others  were  leased.  A  sale  took  place  in 
the  case  of  small  powers  only.  From  the  middle  of 
1910  to  date,  water  powers  have  been  leased  for  periods 
of  seventy-five  and  ninety-nine  years,  —  in  one  case 
only  the  lease  extending  over  a  period  of  sixty-two  years. 

However,  in  the  case  of  small  powers  not  exceeding 
two  himdred  horse-power,  the  Government  sells  for  a 
definite  sum  the  bed  of  the  river  with  the  shore  rights, 
and  the  water  powers  included.  Prior  to  Law  7  George  V 
chapter  22,  article  1636.  it  was  not  possible  for  the 
Government  to  sell  public  land  which  was  included  in  a 
territory  licensed  for  timber  cutting.  Now,  this  power 
is  vested  in  the  Lieutenant-Governor  in  Coimcil  when 
such  land  is  necessary  to  the  development  of  the  leased 
water  power.  Since  March  16th  1916.  all  concessions 
of  river  beds  may  be  made  only  with  the  authorization 
of  the  Lieutenant-Governor  in  Council,  (article  1524a, 
6  George  V  chapter  17.) 

The  administration  of  the  water  powers  of  the 
province  is  under  the  Department  of  Lands  and  Forests, 
more  particularly  through  its  Hydraulic  Service  Branch, 
of  which  Arthur  Amos,  member  of  this  Institute,  is  the 
Cliief  Engineer. 

The  policy  which  prevails  is  the  following: — 

1.  Water  powers  are  leased  for  a  period  of  25  to  99 
years,  according  to  the  importance  of  the  power  and  the 
capital  required  for  development. 

2.  The  payment  for  the  land  granted  of  a  fixed 
annual  rental  covering  the  term  of  the  lease. 

3.  A  supplementary  annual  rental  which  may 
vary  from  ten  to  thirty-five  cents  per  horse-power  deve- 

loped, according  to  the  facilities  or  difficulties  of  develop- 
ment. This  supplementary  rental  may  be  revised  every 

twenty-one  years. 

4.  A  delay  of  two  years  to  start  development, 
and  two  more-years  to  begin  the  production  of  power. 

5.  A  deposit  guarantee. 

6.  The  lessee  must  submit  plans  of  the  proposed 
works  and  report  to  the  Department  of  Lands  and 
Forests  as  to  the  amount  of  power  developed  in  the  plant. 

In  the  case  of  rivers  which  are  navigable  and  float- 
able, the  lessee  must  submit  his  plans  to  the  Federal 

Government  which  has  to  protect  the  interests  of  naviga- 
tion. 

All  water  powers  which,  at  mean  low  water  have 
a  capacity  of  two  hundred  horse-power  and  over  have 
been  declared  of  public  interest,  and  the  owner  of  such 
water  powers  may  proceed  to  the  expropriation  of  adjacent 
lands  required  for  the  proper  development  of  its  property, 
but  this  expropriation  cannot  be  exercised  against  an 
industry  previously  established,  or  waterworks  supplying 
the  whole  of  part  of  a  municipality.  (Articles  7287, 
7288,  7289,  Revised  Statues  of  Quebec,  1909.) 
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The  writer  believes  that  water  power  de\elopment 
should    fx-  .ed    as   much   as    jx)ssible.     Amonj; 
our  natural  t ->.  it  stands  in  a  class  by  itself.     In 

his  work.  'Con-Nt-r\aiKin  of  Water  by  Storage,"  George Filmore  Swam  divides  natural  resources  into  three 

classes,  as  follows:  - 

1.  Those  resources  which  are  not  renewable,  and 
in  which  utilization,  even  though  without  any 
waste,  necessarily  destroys  the  store  available  for 
future  generations.  Such  are  coal,  oil,  gas,  phos- 

phates, and  other  mineral  deposits.  Even.- 
particle  of  these  resources  which  is  utilized 

diminishes  b>'  so  much  what  is  left  for  our successors. 

2.  Those  resources  which  are  self-renewing,  though 
at  a  comparatively  slow  rate,  requiring  con- 

siderable lime  for  a  complete  renewal.  In  this 

class  are  included  the  forests,  which  ma>'  be 
entirely  cut  down,  but  which  will  ordinarily 
reproduce  ihemse  Ives  in  time. 

3.  Water  power  falls  in  a  different  class  from  either 

of  ihe  above,  and  seems  to  occup\'  a  place  b>' 
itself,  ha\ing  several  peculiar  characteristics.  In 
the  first  place,  while  resources  of  the  first  two  kinds. 
if  not  utilized,  are  in  general  store  and  preserved 
for  the  use  of  future  generations,  water  power  if 

not  utilized  is  constanth'  wasting,  with  no  uood 
results  to  anybody. 

While,  as  stated  before,  the  conditions  uiuier  which 
water  powers  may  be  acquired  from  the  Crown  are 
only  one  of  the  factors  which  make  their  development 
desirable  or  not,  this  factor  may  help  that  development 
or  it  may  retard  it  to  a  large  extent. 

Capital  will  not  invest  where  the  conditions  are 

drastic  or  arbitran.-,  and  it  is  not  assured  of  proper 
protection  by  definite  conditions  covering  a  long  number 
of  years.  It  is  claimed  that  the  policy  followed  by  the 

Province  ofTers  capital  ever>'  guarantee  of  safety. 
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and  the  Hydraulic  Service  of  (Juelxi-,  ; 
slate   llial  on    the  first  of  Januar>'   ivir.  u.  'v 
power  generated  bv  wa»«T  in  ̂ hil^  provincr  *  A 

horse-power,  <  •       ~  ..pula- 
lion.     The  st;.  -ntion 
the   capacity    installed,    wfuie   the    b  a_s 

mention  primar>'  power.     The  capit;:     ...   Jje 
central  electric   siaiiuixs  in  Quebec-   was  at   itiat   tune 
$130,000.000.    The  total  r--    "   '•       '■     •  •-•t-r 
at  these  stations  was  $1-1.  .* 

contemplated  were  esiimaicu  ai  aouui  _u«j.u<_»j  iii' 

Work  of  the  Quebec  Streams  CommiiMiiun 

The  writer  now  comes  to  a  field  with  which  he  is 
much  more  familiar  than  the  subject  dealt  with  abow. 

The  Quelx*c  Streams  Co::  done  a  large 
amount  of  work  which  has  ni.:  .iXMtanl  power 
sites  considerably  more  valuable,  both  m  the  case  of 
developed  and  imdeveloped  water  powers  This  Com- 

mission was  appointed  in  the  latter  part  of  the  year 

1911.  Its  powers  were  defined  by  Law  1  George  \'. chapter  \.  1910,  and  among  the  duties  it  was  called  upon 

to  perform,  there  are  the  following:  - 

1.  To  devise   just   and   :-   1    rules   r     ■ the  flow,  the  drawing  off.  thi  the  d; 
the   >'  '.rally   r»  the   pi' 

and  11.  .  unnitig  i  the  1': 

Quebec. 
2.  To  consider  w  '  •  ̂e rivers  of  the  Province  le 

rivers,  and  rivers  c-, 
classified  by  an  at::.  .>e, 
according  to  uniform  niles,  and  to  submit  such  rules,  i/ 
it  be  advisable. 

The  Commis-!"'  '-  ''.•■iH-d  of  three  •i^-"  "-r^;  one 
cliairman  and  t\v.  i.-rs.     The  c  is  the 
Honourable  S.   N.    r.ut-;ii,    .    '   l^rinu-   M.:.>ter  of 
this  Province.    The  two  cor  rrs  were,  at  first 
Messrs.    Wm.    I.    Bishop.   Civu    iuij;ineer,   and   Ernest 
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Bélanger,  Civil  Engineer,  both  Members  of  this  Institute. 
Since  the  death  of  Mr.  Bélanger,  Arthur  Amos,  Chief 
Engineer  of  the  Hydraulic  Service  at  Quebec,  Associate 
Member  of  this  Institute,  has  been  appointed  Com- 
missioner. 

The  first  work  which  The  Quebec  Streams  Commis- 
sion was  called  upon  to  make  was  an  investigation  of 

the  characteristics  of  the  rivers  of  this  Province  and, 
in  1913,  it  submitted  a  report  recommending  that  the 
said  rivers  be  classed  as  being  public  or  private  property, — 
according  to  the  area  of  their  watershed.  It  recom- 

mended that  the  expressions-"navigable"  and  "floatable" be  eliminated,  that  all  rivers  having  a  drainage  area  of 
three  hundred  square  miles  or  over  should  be  public 
property,  and  that  all  rivers  with  an  area  less  than  three 
hundred  square  miles  should  be  private  property. 

The  most  important  work  which  the  Commission 
has  performed  to  date  is  the  regulation  of  the  flow  of  the 
St.  Maurice  river  and  that  of  the  St.  Francois  river. 
In  the  case  of  the  former  river,  a  complete  control  of  the 
water  supplied  by  a  drainage  basin  of  three  thousand 
six  hundred  fifty  square  miles  has  been  established  near 
the  head  waters  of  the  river.  A  few  details  regarding 
these  works  and  the  results  obtained  therefrom  should 
prove  interesting. 

The  St.  Maurice  River  Flow  Regulation 

The  St.  Maurice  River  flows  into  the  St.  Lawrence 
at  Three  Rivers,  about  half-way  between  Montreal  and 
Quebec.  Its  drainage  area  is  17,000  square  miles  and 
the  river  is  about  365  miles  long.  The  difference  in  leyel 
between  its  head  waters  and  its  mouth  is  approximatelv 
1300  feet.  This  grade  is  distributed  in  a  large  number 
of  rapids  and  some  high  falls, — the  most  important  of 
which  are 

The  Grès    44  feet 
Shawinigan   135  feet 
Grand'Mère    40  feet 
La  Tuque    90  feet 
Rapid  Blanc   210  feet 
Rapid  des  Cœurs    93  feet 
Rapid  AUard    55  feet 

Of  these  powers,  full  developments  have  been  carried 

out  at  Shawinigan  under  a  head  of  150  feet,  and  at  Grand'- Mère under  a  head  of  75  feet.  At  the  latter  point,  the 
natural  fall  is  forty  feet,  but  by  building  a  high  dam  the 
water  is  backed  up  about  25  miles  and  small  falls  and 
rapids  are  flooded. 

Under  natural  conditions,  the  minimum  flow  of 
the  St.  Maurice  river  at  Shawinigan  was  six  thousand 
cubic  feet  per  second.  It  reached  the  absolute  minimum 
of  five  thousand  two  hundred  second-feet,  but  for  a 
few  days  only  during  the  period  1900-1912.  Daily 
records  of  the  flow  of  this  river  at  Shawinigan  have  been 
kept  by  the  Shawinigan  Water  &  Power  Company  from 
1900  to  date.  As  the  demand  for  power  was  increasing 
largely,  the  need  of  increasing  the  minimum  flow  was 

felt,  and  the  St.  Maurice  Hydraulic  Company,  in  1910, 
built  three  small  storage  dams  on  the  Manouane  river, — 
a  tributary  to  the  St.  Maurice  river  into  which  it  flows 
near  the  Indian  post  at  Weymontachingue,  about  188 
miles  above  Shawinigan.  These  small  reservoirs  paved 
the  way  of  the  regulation  on  a  larger  scale  as  carried  out 
by  the  Commission,  for  they  had  proved  that  the  water 
which  was  let  out  from  these  small  dams  in  winter  reached 
Shawinigan  with  comparatively  little  loss.  This  possibil- 

ity had  been  doubted  somewhat. 

In  1912,  the  St.  Maurice  Hydraulic  Company  Limited 
applied  to  the  Legislature  for  authorization  to  carry  out 
a  storage  scheme  in  the  upper  St.  Maurice.  The  Govern- 

ment did  not  deem  it  advisable  to  grant  the  power 
demanded,  but  it  decided  the  The  Quebec  Streams 
Commission  was  the  proper  party  to  look  into  the  ques- 

tion and  carry  out  the  scheme  if  it  was  thought  desirable. 
After  a  thorough  examination  of  the  whole  question,  it 
was  decided  to  build  a  dam  at  the  foot  of  a  large  series 

of  lakes  at  a  point  two  miles  above  the  falls  called  "La 
Loutre."  The  construction  of  the  dam  was  started  in 
1915  and  it  was  completed  in  the  month  of  December 
1917.  The  cost  of  the  total  scheme,  including  the 
acquisition  by  the  Commission  of  the  three  storage 
dams  on  the  Manouane  river,  amoimts  to  $2,500,000. 

As  a  result  of  the  control  of  the  waters  by  this  dam, 

which  is  now  called  "the  Gouin  Dam,"  the  minimum  flow 
of  the  river  is  kept  at  twelve  thousand  second-feet  at 
Shawinigan.  Thus  the  primary  power  capacity  of  the 
plants  at  Shawinigan  and  Grand-Mère  has  been  doubled. 

For  the  benefits  derived  from  the  storage,  the  power 
companies  are  pajdng  to  the  Government  an  annual 
sum  amounting  now  to  $191,000.  This  annual  revenue 
will  be  largely  increased  when  other  water  powers  are 

developed' The  capacity  of  the  reservoir  created  by  the  Gouin 
Dam  is  estimated  to  be  one  hundred  and  sixty  billion 
cubic  feet,  and  it  is  the  largest  power  reservoir  in  the 
world, — having  about  twice  the  capacity  of  the  Assuan 
reservoir  in  Egypt.  It  is,  however,  exceeded  by  the 
Gatun  reservoir  built  in  connection  with  the  Panama 
Canal, — the  capacity  of  which  is  one  hundred  and  eighty 
three  billion  cubic  feet,  but  it  is  only  fair  to  say  that 
part  only  of  this  water  can  be  used  for  supplying  part 
of  the  Panama  Canal,  The  capacity  of  some  of  the 
largest  reservoirs  in  the  world  are: 

Gatun   183,000,000,000  cubic  feet 
La  Loutrs.  St.  Maurice. ...  160,000,000,000  cubic  feet 
Assuan,  Nile    78,000,000,000  cubic  feet 
Roosevelt,  Salt  Lake    52.000,000,000  cubic  feet 
Pathfinder  North  Platte. . .  45,000,000,000  cubic  feet 
Shoeshone,  Shoeshone    20,000.000,000  cubic  feet 

The  area  of  the  lakes  and  the  rivers  affected  by  the 
Gouin  Dam  is  two  hundred  and  nine  square  miles,  and 
with  the  reservoir  full  the  area  of  the  lake  will  exceed 
three  hundred  square  miles.  The  water  is  backed  up 
a  distance  of  one  hundred  and  thirty-five  miles  above- 
the  dam. 



J  (>  I K  \  M      (»  F     r  II  K     t  N  G  I  N  K  K  K  I  N  (;     I  \  S  I  I  I  I  T  E    OF    CANADA 

•11  •! 
cat»"' 
dl: 

at: 

ill 

in     IIH  I        '^     t-uui.  im 

low    w  ly  of  tlu'  St     N'  rivt-r 
ha*   U-iii   iii«.icai«.0   by    atxtui    four   huiulriU   iiiuii-aïul 
hoTic-powi'r 

The  control  of  the  head  waters  of  the  St.  Maurice 

<T     ! 

nver  is  ;i lo  thi 
ITS  i'l  t 

this h't?h 

valley.     1 
and  t!  muili  i 
fore.  11-  ..,  ihe  n\.  : 
out  umler  better  conditions.     Water  may   Ix-  supjiiied 
for  the  '   ''^■'  •■  't  a  time  when  it  is  not  required  by  the 
power  md  when  it  is  needed  to  destroy  log 
ja-  l  at  certain  rapids.     For  example, 
tl  in  July,  about  one  million  and  a 
>  round  in  the  rapid  Blanc, 
.1  im  from  La  Tuque.     The 
L,  II  was  asked  to  help  the  .\ssociation  out  of 
tlu  ..;;,^alty  by  ijiving  a  shot  of  water  The  Gouin 
Dam  was  opi^ned  to  discharge  thirteen  thousand  six 
hundred  second-feet  during  twelve  days',  raising  the 
water  to  nearly  flood  conditions.  All  of  the  jammed 
timber  was  brought  out  of  the  rapid  and  floated  down  to 
La  Tuque  in  about  two  weeks 

River  St.  Francois 

The  ne.xi  storage  scheme  which  the  Commission 
was  called  upon  to  study  was  the  partial  regulation  of 
the  discharge  of  the  St.  François  river,  by  a  control 
of  water  supplied  to  lake  St.  François  and  to  lake  Ayhiier, 
both  near  the  head  of  the  river. 

Lake  St.  François  is  located  si.\  miLs  east  '^rom  the town  of  Disraeli  and  about  ten  miles  south-west  from 
the  town  of  Thetford  Mines.  River  St.  François  has  a 
drainage  area  of  four  thousand  one  hundred  square  miles 
and  drains  the  largest  part  of  the  Eastern  Townships. 
It  flows  into  the  Si  Lawrence  at  the  head  of  lake  St.  Peter 
and  run>  through  the  towns  of  Disraeli,  East 
Angus.  Sherbrooke,  Windsor  Mills,  Richmond  and 
Drummondville.  The  distance  between  Lake  St.  Fran- 

çois and  Lake  St.  Pierre  is  about  one  hundred  and  twenty 
miles,  and  the  slope  is  practically  nine  hundred  feet .  This 
slope  is  distributed  through  numerous  falls  and  rapids, 
making  the  river  very  desirable  for  the  development  of 
power.     In  facts,  power  plants  are  located  as  follow;: — 

\\.  Disraeli,  St.  François  Water  Power  Co.  .40'  head 
Disraeli,  The  Chjîmpjoux  Companv   20"    " 
Weedon,  City  of  Sherbrooke   SfT    " East  Angus,  Brompton  Pulp  &  Paper 

Co.  Ltd   30'     ■• 
Bromptonville.  Brompton  Pulp  &  Paper 

Co.  Ltd   30-     " 
Windsor  Mills,  Canada  Paper  Companv, 

Ltd   16'     •• 
Drvimmondville,  Southern  Canada  Power 

Co.  Ltd   30'    " 

11.1^    ■.;«-n:ijjç    i«x-: 

Lake   A  y  Inter   is  located    i: 

ntai  the  village  ol  M.  derard.  li  ; 
llial  this  lake  will  supply  one  huiKlr- 
feet  alxjve  its  natural  minimum  flow 
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1  at  Lake  St.  1  i 
twii.:..    ,.-;i    feet    above    iiu'._   ..-..         — 
tlain  at  St. Gérard   can  raise  the  watiT  twelve  leet  above 
natural  low  water. 

The  storage  capacity  of  the  reservi.ir    .ruiT.-d  Y,\ lake  St.  François  dam  is  four  hundred 
square  miles,  or  12.2  billion  cubic  feet,     .i;-   !•  -«i  .■..  .: 
filled  up  in  the  spring. 

The  cost  of  the  storage  scheme  on  river  St.  FrançoU 

amount  to  $700.000.    Of  t'  '  virer 
owners  who  reap  Ijenefits  :  -een 
called  upon  to  pay  a  yearl>    rem.;  tuvta»  the 
interest  charges,  the  sinking   fund  .i  rxTiod  of 
thirty  years,  the  cost  of  maintenance  and  r> 
reasonable  profit.    The  amount  nece>sary  u    — ..;    ...- 
above  mentioned  items  is  $59,000.    The  benefits  to  be 
derived  by  each  company  using  the  storage  water  could 
not  be  ascertained  as  no  records  of  the  fiow  of  the  rivcr 

were  available,        '  "  '  '     . due  to  the  sior.  . 
case  of  the  St.  Maunce  ruci.  ii  i^as  uiiu 

lions  were  made  from  comply '<   da:a.     i 
to  avoid  any  discussion  or  i  as  to  the 
derived,  it  was  decided   to  c. .....  w.e  charges  a 
lo  the  head  under  which  the  water  was  used  n. 

by   the   increase   in   the   mimmum   discharge,     n;;-    .- 
called  the  "second-foot-head  method."     It  is  used  by 
the  Wisconsin  \alley  Inv  . 
the  sioraee  charges  betu. 
on    the     Wisconsin    ri\er. 
resers'oir  of  lake  St.  Françoi       .  . 
feet  above  the  natural  minmium  liow.     Dus 

used  by  the  St.  François  H^  ■'••"'=     r.  .-uv.nv head  of  forty  feet.    The  cl. 
be  calcu'  ■    '       being  500  x  *"     _>■ 
The  cc:  which  liave  their  ; 
below   lake   .\>  hner   rev 
feel  and,  in  the  ca-e 
Company  Liniited 
85  feet,  tlie  proporti 
foot-head.     The  rate  was  t  nxed  at  ftrty  c» 
p>er  second-fool-head.    Sohk  . .   ...c  plant  owners  1... 
signed  contracts  and  others  have  accepted  the  tariff  •  . 
mentioned. 
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River  St.  Anne  de  Beaupré 

A  smaller  storage  scheme  has  also  been  carried  out 
in  the  watershed  of  the  river  St.  Anne  de  Beaupré,  to 
increase  the  minimum  flow  at  St.  Ferréol,  Seven  Falls, 
where  the  Laurentian  Power  Company  operates  a  plant 
imder  a  head  of  four  hundred  and  ten  feet.  The  minimum 
natural  flow  of  the  river  at  that  point  was  one  hundred 
and  sLxti'-five  second-feet,  and  it  is  hoped  to  raise  that 
minimum  to  two  hundred  and  over. 

This  storage  is  provided  by  a  dam  at  the  outlet  of 
Lake  Brule  and  gives  a  control  of  the  run-off  from  a 
watershed  of  twelve  square  miles  only. 

The  Commission  is  contemplating  additional  storage 
on  this  river. 

Other  Activities  of  the  Quebec  Streams 
Commission 

The  other  activities  of  The  Quebec  Streams  Com- 
mission have  been  a  complete  study  of  the  valley  of  the 

Chaudière  river,  in  the  Beauce  district,  where  disastrous 
floods  occur  occasionally.  On  the  31st  of  July  1917,  after 
very  heavy  rains,  the  water  rose  thirty-two  feet  in  less 
than  twenty-four  hours.  The  Commission  has  been 
called  upon  to  make  a  full  report  on  the  possible  preven- 

tion of  such  disasters,  and  this  report  is  now  being 
prepared. 

The  Commission  has  also  made  a  complete  study 
of  the  possibilities  of  Lake  St.  John  as  a  storage  reservoir. 
It  was  found  that  by  a  suitable  control  at  the  outlet  of 
this  lake,  it  was  possible  to  keep  the  minimum  flow  of 
the  Saguenay  river  at  twenty-two  thousand  second-feet 
without  causing  any  damage  to  lands,  wharves,  etc., 
around  the  lake.  Such  a  storage  would  make  possible 
the  development  of  six  hundred  thousand  horse-power 
on  the  river  Saguenay,  above  the  town  of  Joncquières. 
Lake  St.  John  has  an  area  of  three  hundred  and  fifty 
square  miles,  and  drains  a  watershed  of  thirty-thousand 
square  miles. 

The  Commission  has  also  made  a  complete  study  of 
the  possibilities  of  creating  a  storage  reservoir  in  lake 
Kenogami,  west  of  the  towns  of  Chicoutimi  and  Kenogami. 
This  lake  has  an  area  of  twelve  square  miles,  and  there  is 
at  present  partial  regulation  imder  the  control  of  the 
Chicoutimi  Pulp  Company.  Lake  Kenogami  has  two 
outlets;  one  into  the  river  Chicoutimi  which  flows  into 

the  Saguenay  river  at  Chicoutimi  about  ten  miles  from 
Kenogami;  the  other  outlet  is  through  the  river  Aux 
Sables  which  flows  into  the  Saguenay  at  Kenogami. 
Lake  Kenogami  is  about  four  hundred  and  seventy-five 
feet  above  the  level  of  the  Saguenay  river;  its  two  outlets 
are  well  provided  with  falls  and  rapids.  On  the  Chicou- 

timi river,  water  powers  have  been  developed  and  are 
being  used  by  the  Chicoutimi  Pulp  Company  to  operate 
their  large  pulp  mills.  On  the  river  Aux  Sables,  Price 
Brothers  Limited  have  developed  water  powers  for  the 
operation  of  their  pulp  and  paper  mills  at  Kenogami. 
The  cost  of  storage  in  Lake  Kenogami  was  estimated  at 
$1,800,000  in  1916  but,  under  present  conditions,  it  is 
believed  that  its  cost  would  be  neariy  $3,000,000.  The 
question  as  to  whether  this  work  should  be  carried  out 
or  not  is  now  under  consideration. 

Among  the  other  activities  of  The  Quebec  Streams 
Commission,  there  is  the  study  of  a  certain  number  of 
imdeveloped  water-powers,  namely  on  the  St.  Maurice 
River  on  St.  François  River,  on  Bell  and  Harricana  Rivers 
in  the  Abitibi  district,  and  on  the  Manicouagan,  Aux 
Outardes  and  Natashquan  rivers  on  the  north  shore  of 
the  St.  Lawrence. 

The  Commission  has  also  started  systematic  gaug- 
ings  of  a  certain  number  of  rivers  in  the  province.  This 
field  of  investigation  is  being  enlarged  every  year,  and  it 
is  the  aim  of  the  Commission  to  extend  it  over  the  whole 
of  the  Province. 

Results  of  Work  Done 

Beneficial  results  have  been  already  obtained  through 
the  water  conservation  policy  inaugurated  by  the  Govern- 

ment. Very  important  industries  have  located  in  the 
St.  Maurice  valley,  namely:  at  Shawinigan  and  Three 
Rivers,  owing  to  the  large  increase  in  the  power  possibil- 

ities of  this  valley.  On  the  river  St.  François,  plants 
are  now  being  constructed  at  Drummondville,  Richmond 
and  Sherbrooke,  in  which  several  million  dollars  must 
be  invested  and  where  two  or  three  thousand  hands  will 
be  given  employment. 

As  mentioned  above,  the  money  invested  by  the 
province  in  the  conservation  of  water  is  a  very  profit- 

able investment,  not  only  through  the  charges  which 
are  made  to  the  power  companies  using  the  water,  but 
through  the  industrial  prosperity  which  the  said  policy 
will  contribute  largely  to  bring  here. 
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I 

lli»turicdl  de\clupnien(  of  (lu-  roads  administration 

1     -The   drand    li'i/c  r  . 

From  the  t-arly  days  ol  ilu-  a»loiiy,  up  u>  ihc  vcar 
1841,  the  n>:ul>  wen.*  under  the  conlrol  of  an  oliictr 

tailed  "CiraiKi  \oyer."  apixjintctl  to  this  duty  b\'  the 
intendants  under  the  French  rule  and  by  the  different 

under  the  British  rule.  It  was  but  a 

.  of  a  policy  existing  in  France  at  the  begin- 
ning ol  ilk-  Colony,  il^ 

This  orticer  had  a  complete  jurisdiction  o\'er  all  the 
roads  of  tlie  Proxince.     He  had  under  him,  the  "députés 

rs"  also  appointed  by  the  same  authority  as 
\oyer.  i2i 

The  duties  of  those  otVicers  consisted  in  looking  after 
all  the  matters  pertaining  to  roads: 

1.— The  location  of  the  new  roads,  their  alignments  and 
construction,  and  also  the  construction  of  culverts 

and  bridi;t->.  (3i. 

2. — Their  maintenance  and  the  maintenance  of  bridges 
and  culverts.  (4). 

3. — The  regulation  of  the  traffic.  (5). 
4. — The  ferries  and  the  fares  to  be  collected  on  same.  (6). 
5.— The  maintenance   and   the   location  of  the  winter 

roads.  (7>. 

When  a  settlement  wanted  a  new  road,  a  bridge  or 
a  culvert  to  be  built,  or  when  a  complaint  arose  Jis  to  the 

had  condition  of  the  road,  etc.,  an  inquire-  was  held  at 
once  by  the  "Grand  \'oyer"  or  one  of  his  "députés." He  got  into  touch  with  the  interested  parties,  discussed 
with  them,  gave  the  alignment  of  the  new  road,  deiemùned 
the  settlers  who  had  to  contribute  to  their  construction 
or  maintenance  as  well  as  the  share  of  each  of  them. 
That  share  consisted  generally  in  statute  labor  and 
material  in  the  case  of  a  construction  or  reconstruction 
and  in  assigning  to  each  one  a  certain  portion  of  road 
to  maintain  when  a  question  of  maintenance  arose. 

  A.. ...  I.;.  :..,...  A  .. 

(1)    "  Bulletin  de  rechcrdio  hislorigues,"  aoui  1896,  P.  12S. 
•s  cl  <.>rd<«manLes  ",  VoL  II,  P.  341  to  383. 

(5) 
f'.  ordonnanças  ' 

•  ■rdonnanc«->  ' 'rdoiina!icc> 
rdoniuiiicrs 

rdunniiicxr*  ' 
jrdunnanoes  ' 

.Vol  II,  P.  351  and  389 
Vol.  11,  P.  341  to  383. 

,  Vol.  II,  P.  2B6  and  399. 
,  Vol.  11,  P.  336. 
,  Vol.  II. 
Vol.  II.  P.  342. 

(9)  "  L'É\x)lulion    des    ino>'cns    de    transport  ",    Vte    Georges d'.\veneL 

(10)  Journaux  de  la  Chambre  d'.Xssembléc,  Bas-Canada,    .\ppeti- 
di«  (P.p)  182»- l^t. 

(11)  Joumau.v  de  la  Chambre  d '.assemblée,  Bas-Canada. 
dice  (P.P.)  1828- LV. 

.Appen- 

    -•:? 

■  1 

•'jiixmaii 

an  oUictf Th    -**■--•'
 

a   wriv 

^^I      ■ 

<  'i 

ol  ■!. 

ail'  ,■■  «■ 
expense  incurred  paid  by  the  delauiter  {é). 

1:  cenlh 

centui,  ti*nii 
was  replaced  by  statute  labor. 

A—IUU  of  1796:- 

In  1796  a  bill  entitled  "Bill  for  •'  -.sinictk«. 

repairs  and  relocation  of  road-  and  brid.  province" 
was  passed  by  the  I."  '      '       --r Canada.     Tlub  bill  co:  ^ 
been  existing  since   li 

stated  among  otht-r  it..  .^ 
the  public  bridges  were  to  be  biult  and  repaired  under 

the  supervision  of  the  Grand  \'o>er  or  his  assistants  in each  district  of  the  pro%ince. 

That  law  received  but  a  few  m<'  .s  of  little 

importance,  and  remained  in  force  u:,:     ̂ ^1, 

B  —  Special    CotnmitU'     "f    />*r    n'l'/     f'»/    ootrrnmtnt 
contributions: — 

In    1827,   a   special   cuni:  :    liic    L*^i-i.:'..\e 
Assembly  was  instituted  to   .  .  ae  the  tM!,di;.>ns 
of  tnmk  roads  and  other  internal  communicaljoni»,  and 

advise  as  to  the  best  means  of  building  aixi  repainiu: 
same.  The  committee  made  reports  in  1828  and  182t«. 

In  one  of  its  reports  it  was  suggested  that  the  c- ■•'"■■■'  ni the  roads  should  Ixf  transferred  from  the  "tiran<: 
to  the  inhabitants,  but  not  before  the  formation  <•:  tnr 
iK-w  counties.   1 11  >. 

Among  the  reasons  set  forth  in  this  report  lor  this 

change  was  that  the  s\-stem  then  existing  did  •-  •  '--^i 
the  opening  of  new  roads  often  badh'  needed,  > 
of  the  settlers  having  to  d<  '  >  of  iijj.  urand Vover  which  ihcv  could  :.  IIV 

c-d 

of 

icr 

R«ad  at  the  General  Prolrsstonal  Meeting,  Jan.  29th,  193L). 

It  was  also  suggested  that  financial  a:  :  '-  - 
by  the  government  for  the  tX)nstruction  .•.;'.  :•  ;■ the  most  needed  main  roads  in  order  to  i  :i  lii 

intercourse    b-  "  -«•.•.li.;  ■  :.i>. 
which  up  to  l!..  ■  !'-^-  :-  ...cd. 
4'.  ion   h>    liii-   G<'  -....■   '.fd 
tc  _:         he  bellemient  <  .  .r-ic:  .   x>> 

the  city  of  Quebec,  .Montreal  and    rhree-Ki>-ers. 
T'  '    in  «-faicfa  a  certain 

subsl.:  ^en    from    the    public 
treasury   as  an   .  the  roads 
in  our  province  .ler  general 
character,  wideiung,  grading,  improvement  ol  the  drain- 
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age,  paving  with  corduroy  of  the  soft  spots,  a  little  of 
gravelling  and  macadamizing  (12).  The  total  amount 
of  money  so  contributed  from  1833  to  1867  in  the  Province 
of  Quebec  was  about  $1,433,220.98  on  the  main  roads  and 
$1,353,713.88  on  the  toll  roads.  The  total  mileage 
improved  was  as  follows:  1168.64  miles  of  general  im- 

provement of  which  1141.86  miles  on  the  main  roads  and 
26.78  on  the  toll  roads;  182.96  miles  were  macadamized 
of  which  30.75  miles  on  the  main  roads  and  152.21  miles 
on  the  toll  roads,  38.5  miles  were  covered  with  corduroy 
of  which  37.50  miles  on  the  main  roads  and  1.00  on  the 
toll  roads.  (13). 

2 — Creation  of  the  municipal  councils: 
In  1840  were  created  the  municipal  authorities.  (14) 

The  transfer  of  the  authority  from  the  Grand  Voyer  to 
the  municipal  councils  was  about  the  only  change  of  any 
importance  that  this  new  organization  brought  about 
with  regard  to  the  roads  administration. 

3 — Comparative    study    of   the    different    systems    of   road 
administration: 
The  old  system  prevailing  under  the  direction  of  the 

Grand  Voyer  continued  to  be  practically  the  same  under 
the  direction  of  the  municipal  authorities.  It  consisted 
generally  with  regard  to  the  front  roads  (les  chemins  de 
front)  in  assigning  to  each  property  owner  the  mainten- 

ance of  that  piece  of  road  running  between  the  limits  of 
his  property,  and  with  regard  to  the  by-roads  (les  routes) 
the  maintenance  of  a  length  in  proportion  to  the  area  of 
the  property  of  all  of  those  most  interested  in  said  road. 
This  system  is  still  in  force  in  about  five  hundred 
municipalities  of  the  province,  the  others  having  adopted 
the  money  tax  system. 

There  was  an  exception  to  this  general  system  of 
road  maintenance  by  individual  portion  in  the  English 
settlements.  The  settlers  of  English  descent  brought 
with  them  a  system  that  was  in  favor  in  their  mother 
coimtry,  the  Statute  Labor  System.  It  was  maintained 
under  the  Grand  Voyer  and  under  the  municipal  author- 

ity and  it  is  still  in  force  in  a  few  municipalities  of  our 
Province,  those  which  have  not  yet  adopted  the  money 
tax  system. 

A..— Maintenance  by  individual  portions: 

1. — Advantages:  It  permits  to  each  farmer,  by  his 
personal  attention  and  work  on  his  portion,  to  gain  his 
share  of  the  cost  of  the  maintenance. 

2. — Disadvantages: 
a)  Lack  of  maintenance  of  many  sections  through  the 
negligence  of  many  farmers  or  through  their  being  too 
far  away  from  their  own  portions. 

b)  Lack  of  proper  maintenance  through  the  ignorance  of 
the  best  means  and  of  the  best  time  to  do  it. 

c)  Lack  of  uniformity,  as  a  result  of  work  being  done  by 
too  many  individuals  without  proper  supervision  and 
direction. 

d)  Lack  of  equity.  As  a  matter  of  fact,  through  this 
system  it  often  happens  that  a  farmer  has  a  portion  of 

(12)  Documents  de  la  session,  Vol.  5, 1867-8,  P.  162  to  183. 
(13)  Documents  de  la  session.  Vol.  5,  1867-8,  P.  162  to  183. 
(14)  Statuts  du  Canada,  14,  Ordonnances,  4  \' ict.  1840-41,  P.  50. 

road  of  a  natural  good  gravelly  and  solid  soil,  which 
requires  almost  no  maintenance  to  be  kept  in  very  good 
condition,  when  another  may  have  his  portions  in  a  heavy 
clay  soil  which  requires  a  great  deal  of  work  to  be  properly 
maintained. 

B. — The  statute  labor  system: 
1. — Adva7itages: 

As  in  the  previous  system  it  permits  to  each  farmer 
to  be  able  to  gain  his  share  of  the  cost  of  the  maintenance. 
2. — Disadvaiitages: 

a). — The  difficulty  of  having  the  roads-  properly  main- 
tained at  the  right  time  specially  during  those  periods 

of  the  season  when  the  work  on  the  farm  requires  all  the 
farmer's  activity. 

b). — Difficulty  in  having  good  men  at  work,  the  super- 
intendent not  having  the  liberty  to  choose  the  best, 

apart  from  that  not  having  the  proper  authority  over 
them,  the  work  cannot  progress  in  a  satisfactory  manner. 

C. — The  money  tax  system: 
1. — Advantages: 

a). — More  facility  for  carrying  out  the  work  on  a  business 
basis. 
b). — Better  workmanship. 

c). — More  uniform  and  better  maintenance. 

d). — More  complete  equity  to  every  one  concerned. 
2. — Disadvantages:    It  has  none. 

The  only  complaint  that  we  hear  is  from  the  municip- 
alities that  have  tried  it  for  a  short  time  only.  The 

rate-payers  complain  about  the  excessive  cost  to  them. 
They  then  accuse  the  system,  when  the  real  cause  is  a 
lack  of  organization,  or  the  great  amount  of  work  neces- 

sary at  the  start  to  put  all  the  roads  in  proper  shape 
after  they  have  been  more  or  less  neglected  under  the 
old  system. 

-II- 

Ouebec  Government  Roads  Policy  and  Progress  of  its 
Public  Roads  Improvement  during  the  last 

Fifteen  Years 

'The  individual  section  and  the  statute  labor  systems of  maintaining  and  improving  roads  were  the  only  two 
in  force  in  the  Province  up  to  the  year  1907.  For  the 
reasons  given  above,  neither  system  could  bring  about 
any  real  good  results  and  as  a  consequence  the  roads 
were  generally  bad.  The  situation  was  accepted  as  an 
unavoidable  fact  on  account  of  the  lack  of  financial 
means  to  do  the  necessary  improvements,  and  apart 
from  that  the  ideas  and  conditions  then  existing,  good 
roads  were  not  so  much  needed  as  they  are  at  the  present 
time.  But  the  progress  and  the  present  needs  of  agri- 

culture, cofnmerce  and  industry,  the  rapid  growth  of 
luxury  among  all  classes  of  society  have  changed  the 
conditions  of  our  social  and  economic  life.  The  necessity 
for  the  farmers  to  go  every  day  to  the  butter  or  cheese 
factory,  the  necessity  for  him  to  go  on  the  roads  with 
his  heavy  and  varied  agricultural  implements,  the  neces- 

i 
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;1    luunciai    aid    to\vaiu>    liic 
Mit-ms  of  roadî.. 

tht-M-     .  , 
Ro\al  assent  on  March  14th  1907. 

Ihe  ( 
the  follow  : 
in  view: 

a).     To    Kr«n»i    "- 
maintenance  and  . 

6). — To  induce  the  diflTerenl  municipalities  to  do  away 
with  the  old  individual  portion  s\stem  and  the  old  statute 
labor  system  of  maintaining  the  roads  and  to  adopt  the 
money  tax  system. 

The  Act  of  1907  pro\-ided  for  a  ̂ Tant  of  $400.00  to 
each  municipality  for  the  improvement  and  maintenance 
of  their  roads  on  the  conditions  that  said  municipality 
spent  an  equal  amount  and  pro\ided  that  the  municipal 

council  "parsed  a  by-law  ordering  that  all  the  municipal 
roads  at  the  charjje  of  the  rate-payers  of  the  said  munici- 

pality shall  be  made,  improved  and  maintained  at  its 

expense,  with  moneys-  le\ied  by  direct  ta.xation  upon  all 
taxable  property  of  the  municipality". 

Only  two  municipalities  in  each  county  could  benefit 
by  the  subsidy  in  any  one  year. 

2.— The  atnendmfnU  of  1908: 
The  two  main  proWsions  in  ihe>c  amendments  of  the 

act  of  1907  assented  to  Ap>ril  25th  1908  provide  that: 

o.— The  $800.00  allotted  to  each  county  could  be  distrib- 
u'  all  the  municipalities  of  the  county  on  the 
ft...  ;  Three  ei^;hih^  of  the  total  amoimt  were  to 
be  disLnouied  among  all  the  municipalities  of  the  county 
which  had  spent  at  least  $200.00  in  maintenance  and 
construction,  and  the  rest  dixided  in  proportion  of  the 
amount  spent  by  each  of  them. 

6. — If  one  municipality  had  done  improvements  on  its 
roads  for  an  amount  in  excess  of  $800.00  with  the  mone\- 
tax  6\-stem.    i>:^ides  the       '     '  ntioned   above,   it 
could  profit  by  a  ̂ rant  of  1       -,  but  this  subsidy 
could  never  be  more  than  SJUU.UU. 

3.      Thl   a 

These-..,  . 
of  the  subsidies. 

.'«  of  19iiy:— 
.:nents  brought  no  change  in  the  amounts 

■J  /••f'f 

If  a  n. 

rtjad  and  ̂ oOO.OU  lur  u  ((ravci  i< 

c).     For  Ihr  iiKii     '  ' 
A    rur.il    n. 

amount 

I  I  iV         ill' 

4. —  The  amiuJtiuuU  of  1911:- — 
Summarized  thev  are  as  follows: 

ig  or  L rixeuf  iri'in  the  M 

nation  placed  at  Iti^ 
to  that  mentioned  at>ovt  . 

This  Act  which  is  commonly  knoyifn  in  our  ftovince 

as  the  Act  of  1911  or  the  50' ,  Act  is  still  in  force. 

5. —  The  good  roadt  Act  of  191i  and  amendmentê. — 

\..- "Local  rud'ix:  1  • 
tributed  towards  the  a<. 
vement  in  our  Province  is  the  (jood  Roadi-  Act  of  iyi2. 

According  to  this  Act  and  its  amendments,  amum- 
cipality  to  benefit  by  it  shall: 

"a). — Pass  a  by-law  which  shall  come  into  force  on  the 
date  mentioned  ordering  the  macadamizing,  stoning  or 
gravelling  of  the  roads  therein  described: 

b).-  Thereafter  apply  to  the  Government,  t 
after  a  previous  understanding  with  the  K" 
ment  as  to  the  amount  thereof,  for  the  sui: 

for  the  making  or  improvement  of  •'■     -      .-  ucs».::lrt; 
in  the  by-law  passed  in  virtue  of  h  a  of  this 
section. 

Such  resolution  shall  authorize  the  vaa\-'    ••  <'  the 
secretary  treasurer  or  clerk  to  sign  in  favor  :ov- 
incial  Treasurer,  as  soon  as  the  Govenrr  ■ 
supply  the  necessary  money,  forty  one  ̂  
ing  a  promise  on  the  part  of  the  : 
aimually,  at  the  time  fixed  by  !he  i 
and  mentioned  on  each  cor.  t-r  «.cat  uiUrfoi 
on  the  sum  mentioned  in  !!.■ 

The  resolution  shall  also  pro\-ide  by  means  of  a 

special  lax  or  ot' cent  interest  on 

Government." 
The  I.ieute- the  Provincial  I 

such  loans-  as  m. 
act,  but  the  said     ; 
either  under  this  act  or  chapter 
23,  section  I.  the  sum  >  ̂   .......    .;;. 
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B. — Provincial  Roads: — 

''19. — The  Lieutenant-Governor  in  Council  may  also 
authorize  the  Minister  of  Roads  to  cause  to  be  made  or 
reconstructed,  with  such  material  as  may  be  thought 

proper,  new  roads  or  roads  already  existing  in  the  Prov- 
ince, to  connect  central  points  of  importance. 

The  pa^Tnents  required  for  this  work  shall  be  made 
by  the  Provincial  Treasurer  upon  a  certificate  of  the 
Minister  of  Roads  or  of  the  Deputy  Minister  of  Roads. 
20. —  1. — When  the  Lieutenant-Governor  in  Council 
decides  to  make  a  new  road  or  to  restore  an  old  one,  he 

may: — 
a).^Fix  the  place  thereof  and  do  all  the  preliminary 
work    therefor; 

b). — Take  possession  of  any  road  whether  subject  or  not 
to  municipal  authority; 

c). — Acquire  any  land  that  may  be  necessary  in  accord- 
ance with  the  law  of  the  Province  of  Quebec  relating  to 

railways  and,  in  default  of  an  understanding  with  the 
proprietors  or  their  representatives,  expropriate  the  same 
in  accordance  with  the  provisions  of  the  said  law,  mutatis 
mutandis,  at  the  instance  of  the  Minister  of  Roads,  but 
the  judge  of  the  district  where  the  land  is  situated  may 
always,  on  such,  conditions  as  he  thinks  just,  grant 
immediate   possession; 

d).— Fix  for  each  municipalitj^  crossed  by  the  said  road 
its  share  for  each  mile  or  part  of  mile,  built  or  restored 
mthin  its  limits  and  payable  after  the  completion  of 
the  work,  provided  such  share  has  been  determined  by 
resolution  of  the  municipality,  and  such  resolution  shall 
not  thereafter  be  changed,  except  with  the  consent  of  the 
Lieutenant-Governor  in  Council; 
e). — Settle  what  the  work  of  building  or  restoration  shall 
be,  and  what  ought  to  be  classified  as  part  of  the  cost  of 
such  building  or  restoration; 
f). — Determine  and  change  the  direction,  width,  outline 
and  level  of  such  road,  the  site,  dimensions,  materials  and 
maimer  of  construction  of  the  roadway,  embankments, 
bridges,  drains,  guard  rails  and  other  road  work  forming 
part  thereof;  deviate  and  alter  water-courses  and  ditches 
crossing  or  paralleling  such  road;  for  the  drainage  of 
such  road,  direct  and  dig  water-courses  and  ditches,  lay 
drains  and  sewage  canals  across  and  along  such  road  and 
across  all  lands;  remove  all  posts  and  conduits; 

g). — Approve  any  agreement  that  may  be  made,  by  way 
of  resolution,  by  the  council  of  any  municipality,  with 
the  Minister  of  Roads,  for  the  construction  of  the  section 
of  the  road  rurming  through  such  municipality. 
.2. — When  the  resolution  mentioned  in  sub-paragraph  d 
or  g  of  paragraph  1  or  in  paragraph  3  of  this  section  has 
been  passed  by  the  municipality  and  approved  by  the 
Lieutenant-Governor  in  Council,  the  secretary-treasurer 
or  clerk  of  the  municipality  shall  provide,  at  the  time  of 
the  preparation  of  the  general  tax  collection  roll,  if  such 
roll  is  made  within  the  three  months  following  the,  ap- 

proval of  the  resolution  by  the  Lieutenant-Governor  in 
Council,  and  otherwise  by  a  special  collection  roll,  for 
the  collection  of  the  moneys  necessary  to  meet,  in  whole 
or  in, part  as  mentioned  in  the  resolution  the  payments 
of  the  contributions  or  of  the  loans  occasioned  by  such 
contributions. 

3. — All  resolutions  passed  before  the  coming  into  force  of 
this  act,  providing  for  a  contribution  by  municipalities 
for  their  share  in  the  improvement  of  their  roads  shall  be 
valid,  as  soon  as  approved  by  the  Lieutenant-Governor 
in  Council,  and  cannot  thereafter  be  changed  without 
his  consent. 

6. — The  Maintenance  Act  of  1916: — 
The  work  of  maintenance  of  our  improved  roads, 

whether  gravel,  stone  or  built  in  any  manner  considered 
permanent  is  becoming  more  and  more  important  in  our 
Department.  The  Provincial  government  in  deciding  to 
spend  great  sums  of  money  for  the  improvement  of  roads 
in  the  province,  not  only  took  the  necessary  step  in  view 
of  the  work  being  done  with  wisdom  and  economy  but 
had  also  in  its  mind  that  the  money  so  spent  should  be 
considered  as  a  good  investment,  and  as  a  consequence 
foresaw  the  necessity  of  aiding  the  municipality  in  taking 
proper  care  of  the  work  done  with  the  sums  invested. 

As  a  consequence,  in  order  that  the  improved  roads 
shall  be  properly  taken  care  of  it  passed  the  Maintenance 
Act  of  1916. 

There  are  two  main  provisions  in  the  Act. 

A. —  The  provincial  roads: — 

It  provides  that  "out  of  the  sums  put  at  his  disposal, 
each  year,  by  the  Legislature,  for  the  improvement  and 
maintenance  of  roads,  the  Minister  of  Roads  may,  at 
any  time,  in  the  maimer  he  deems  suitable,  have  the 
work  done  that  is  necessary  for  the  improvement  and 
maintenance  of  the  provincial  roads. 

He  may  also  fix  the  amount  of  the  contribution  that 
may  be  exacted  from  the  municipalities  traversed  by 
such  roads  for  the  work  so  done,  provided  that  such 
contribution  shall  not,  for  any  municipality,  be  more 
than  fifty  per  cent  of  the  cost  of  the  work  done  within  its 
boundaries.  Such  contribution  may  be  recovered  by  the 
Provincial  Treasurer,  by  action  in  his  name,  as  soon  as 
the  Minister  of  Roads  has  fixed  the  amount.  The 
certificate  of  the  Minister  shall  be  final  and  shall  establish 

beyond  dispute  that  such  debt  is  exigible  from  the  muni- 
cipality in  question. 

B. — Local  Roads: — 

"Out  of  the  simis  put  at  his  disposal,  each  year,  by 
the  Legislature,  for  the  improvement  and  maintenance 
of  roads,  the  Minister  of  Roads  may,  each  year,  grant  to 
any  rural,  local,  village  or  county  municipality,  a  subsidy 
of  not  more  than  fifty  per  cent  of  the  expenses  incurred 
by  such  mimicipality  for  the  improvement,  repair  and 
maintenance  of  its  roads,  whether  gravel,  stone  or  built 
in  any  manner  considered  permanent;  provided  that  sUch 
subsidy  shall  not  exceed,  in  any  year,  the  simi  of  four 
hundred  dollars. 

After  having  made  an  advance  estimate  of  the  cost 
of  the  work  of  improvement,  repair  and  maintenance, 
the  Minister  of  Roads  shall  communicate  such  estimated 

cost  to  the  municipality  interested,  by  notice,  by  register- 
ed letter,  addressed  to  the  mayor  of  such  corporation. 

He  shall  at  the  same  time  indicate  the  method  to  follow 
in  the  performance  of  the  work,  as  well  as  the  delay 
within  which  it  must  be  commenced,  and  that  within 
which  it  must  be  finished. 

1 
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I'pt^n  rrvdpi  of  iJw  ivuticc  alxjve  nifnliuitKl,  it  îJiall 
I.  •'  '  ■  '  'hf  mayor  to  suninion  imnu'duitdy,  Uv 
!  'If  daif.  a  sj^tial  Mtlinn  of  ihv  couiuil 

loii.  lo  takr  into  loiisulrialioii 
!a*   Ministtr.    uiiK-ss   a    ̂ ;< mral 

iiiuu:  ol  lite  Luuiicil  I»  to  Ixr  held  ut  an  earlier  dati*. 

Ill  t!  ihv  six-rial  or  K<"«ri»l 
mini'.  .  uill  Ik-  tlu-  duly  ol  ilu- 

ilii-  iiiumiipal  (.oriJoration  to  for 
1  r  of  Kcwds.   hy  rt-nislt-ri-d  letter,  a 
ol  the  resolution  jvassetl  by  its  council  at 

      ..;inK.     If  the    municiiwlity  dei-ides  to  itsi'lf 
■tm  tiK'  work  din-cted  by  the  Minister,  its  resolution 

■      1  the  date  at  which  the  work  will  Ix-  lx-^;un: 
:  lution  sluill  t>e  the  only  formality  nei(-'--viry 
11  uiilcr  Ilu.-  performance  of  the  said  work 

If  such  date  is  deemed  by  the  Minister  to  Ix-  Uk>  lar 
iistant.  or  if  the  resolution  is  not  fonvarded  within  the 

fixed  in  the  notice,  or  if  the  municipality.  haviiiR 
•  >  lied   to  do   the   prescribed   work   itst-lf,    neglects   to 

c-ommence  at   the  date  di-cided  uix)n,  or.  having  com- 
!iiiM,  .-(1    .!, «s   iii>i   proct-ed   therewith   with  satisfactory 

:i  if.  bv  the  resolution,  the  Minister  of 
i<.HUi-  is  u^jiusicd  to  have  the  work  done  himself,  he 
may.  without  further  notice,  take  the  necessary  steps  lo 

same  done  at  the  expense  of  the  corporation A. 

In  the  case  mentioned  in  paragraph  c,  the  cost  of 
lie  work  may  be  recovered  by  the  Provincial  Treasurer. 
>y  an  ordinar\'  action  taken  in  his  name,  as  soon  as  the 
Nlinister  of  Roads  informs  him  of  the  amount. 

The  certificate  of  the  Minister  of  Roads  shall  Ix:  linal, 

ukI  shall  estabUsh  Ix-yond  dispute  that  such  debt  is 
xigible  from  the  municipality  in  question. 

As  soon  as  the  Provincial  Treasurer  has  informed 
him  of  the  amount  due  by  a  municipality  for  work  done 

■■)y  the  Minister  of  Roads  under  paragraph  <  of  this 
^•clion  the  st-crelary-treasurer  of  such  municipality  must 

ely.  in  accordance  with  the  provisions  of  the 
M  ,  al  Code,  prepare  a  special  collection  roll,  and 

'  it  the  amount  claimed,  either  from  the  whole  muni- 
wixiliiy.  or  only  from  the  properties  liable  for  the  main- 

tenance of  the  road  where  the  work  was  done,  according 

IS  the  road  by-laws  in  force  in  the  municipality  provide." 
The  Act  of  1907  with  its  amendments  of  1908.  1909 

ind  1911,  commonly  known  as  the  Act  of  1911  or  the 
<0* ,  Act;  the  .Act  of  1912  known  also  under  the  name  of 
he  Act  of  3',',  and  the  Maintenance  Act  of  191(i  are I  he  three  now  in  force  in  the  Province. 

What  is  given  above  is  only  a  summary  of  the  main 
provisions. 

7.-  How  (hfse  Acts  tccre  receivni  by  the  public: — 

It  is  generally  recogni;^  that  all  peaceful  reactions, 
even  the  most  c  able,  leading  lo  the  destruction 
of  Very  ancieiil  i  have  always  liad  lo  proceed  at 
hr  !"  .inning  with  a  respcHrtful  wisdom  and  a  smooth 
-luwnLii  on  account  of  the  obstacles  of  all  kinds  met. 
Iliis  truth  had  to  apply  more  specially  lo  the  Pronnce 

of  Queljcc.  to  tlic  I 

estima'  •"'        '■'  Irb  <  >t   a  im  ii  i~  ii  >  i«-  -^  i  in;i  m-v  jy  jr— .jjr»  \  : 

of   Its    • 
Ak  stated  above,  ul  the  dale  of  ti 

first  ac  •                 '  •     •' 

the  Ix-: 

Vi< th. 

st;i mu       . 

Ix-tween  the  jn 

tax  system  was  ..  I  ...  ,.,,  .,..,,..    ...       -    .. 
and    the    statute    lalxjr.     Ii<-ide-.    tluii     !; 

Ix>rtion  lia\ing  alway-  ' of  the  Colony.  n<n  a  : 
road  stations  were  iht 
ever,  in   1911.  when  t! 
(jusly  carry  on  its  gtxxl  naiis  pohc> ,  n 

alion  campaign  to  get  the  jxjople  [x-i:  ! 
with  the  Good  Road-  .\ct-  by  sendinr  a 
all  over  the  province.     This  camj)      • 
year.     The  people  very  quickly  ui 
ages  offered   by   the   i. 

changing  their  mind      " been  so  sali^rfactory  thai  lur  n 
government  going  to  the  muiui:. 
osition  as  in  1911,  it  is  the  miiiucipaliues  that  come  to 
the  Government. 

S.—  Fiiuiiicial  •: 

towards  tl,' 

A  — Earth  ruatit. 

by  (he  I'ruvincial ■.'.   of  Hoadf. 
IJoternmttit 

In  conformity  with  the  Act  jf  1907  and  the  amend- 
ments of  1908,  1909  and  1911.  the  Government  ha< 

given  in  aid  towards  the  ordinary  improwment  and 
maintenance  of  earlh  roads  from  1908  to  1^«1^  iixiusne 
the  total  sum  of  $743,352.02. 

The  earlh  roads  still  con>iuuie  u\t-:  .v  pei  cent 
of  all  ihe  roads  of  the  Province  and  will  for  many  years 

to  come  remain  a  large  p.'^.  ea.iic. It  is  for  this  reason  tliai  ;  en  to 
this  question  its  serious  consideration. 

As  the  munie: !  to  prof  ' 
aid.  has  lo  spend  ..■  an  equ;: that  at  least  one  million  and  ah  i 

spent  for  the  improvement  and  m: 
roads  from  1908  lo  1919.  or  an  a 
00  per  year.     To  profit  by  fV 
be  properly  graded,  well  dra 
Ik-sides  that  the  e-\;  s 
to  '>•  fv\id  OVA  of  m 
an  ^  I 

llU: and  construction  !■  .i 
total  of  1089  rural  :.   ,-      :-            -v 

In  the  cour:^'  of  the  season  of  1919,  19^!. 49  m:!r-.>! 
earth   : 
Inl91t.  ;^_     ..,:._      .:.- 
ment  as  an  aid  to  the  mimicipalities  towards  this  »x»rk. 
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B.— Gravel  and  other  ijermanent  roads: — 

In  accordance  with  the  Act  of  1907,  and  its  amend- 
ments of  1908,  1909  and  1911,  the  government  has 

contributed  the  total  sum  of  over  $262,949.57  for  the 
gravel  roads  built  from  1910  to  date  and  over  $187,132.72 
for  macadam  roads  or  a  total  of  over  $450.082.23.  As 
the  municipalities  have  paid  at  least  an  equal  amount, 
I  can  say  that  at  least  $1,000,000  has  been  spent  on  the 
roads  built  under  this  Act.  I  did  not  have  time  to  compile 
the  exact  figures,  but  I  know  that  they  are  close  enough. 

In  accordance  with  the  Act  of  1912  a  total  of 
$19,378,770.14  has  been  spent  for  the  construction  of 
gravel,  waterbound,  bituminous  macadam,  asphaltic  and 
cement  concrete  roads  to  date.  So  a  total  amount  of 
about  $20,378,770.14  has  been  spent  for  the  construction 
of  these  so  called  permanent  roads  in  the  Province  from 
1910  to  date.  As  we  have  at  the  present  time,  3008.38 
miles  of  road  so  improved,  the  average  cost  per  mile  is 
about  $6774.00. 

Roads  built  during  the  last  season  of  1919: — 

Gravel  roads      341.77  miles 

Waterbound  macadam   93.94     " 
Bituminous  macada:n  (penetration)       5.87    " 

concrete          3.07    " 
Cement  "                 6.75    " 

Total      451.40  miles 

Besides  the  sums  mentioned  above  for  the  improve- 
ment of  the  so  called  permanent  roads,  substantial  aids 

have  been  granted  by  the  government  for  permanent 
improvement  on  earth  roads,  the  construction  of  concrete 
bridges,  retaining  walls,  rip-rap,  concrete  culverts,  mainte- 

nance of  trunk  roads,  the  purchase  and  repairs  of  road 
machinery,  etc. 

From  the  first  of  July  1912  to  the  27th  of  November 
1919  a  total  of  $23,694,681.39  has  been  spent  for  the 
general  improvement  of  roads  in  the  Province. 

We  have  now  a  total  mileage  of  trunk  roads  built  of 
over  350  miles,  and  besides  that  the  government  has  now 
under  consideration  for  the  future  an  approximate  total 
mileage  of  1700  miles. 

The  total  mileage  of  all  the  rural  roads  of  the  Prov- 
ince under  the  municipal  control  and  outside  of  the 

cities  is  about  40,000  miles.  As  we  have  3008.38  miles 
of  road  improved  with  either  gravel,  waterbound  bitum- 

inous bound  macadam,  asphaltic  or  cement  concrete, 
about  8%  of  all  our  roads  are  then  so  improved. 

It  is  generally  admitted  that  about  80%  of  the  whole 
traffic  uses  but  20%  of  the  total  mileage. 

In  our  province,  as  the  mileage  of  the  roads  improved 
which  generally  are  the  most  important  and  the  most 
travelled,  constitute  8%  of  the  total,  we  can  easily  state 
without  fear  of  being  far  from  the  truth  that  40%,  of  over 
whole  traffic  goes  over  our  improved  roads. 

9. — Work  done  in  conformity  with  the  maintenance  Act  of 
1916  on  the  improved  roads. 

A. — Maintenance  of  trunk  roads: — 

The  trunk  roads  finished  to  date  are: — 

The  King  Edward  Highway,  from  Montreal  to  the 

Boundary  at  Rouse's  Point. 
The  Montreal-Quebec  Highway,  from  Montreal  to 

Quebec  on  the  North  shore  of  the  St-Lawrence  River. 

The  Levis-Jackman  Highway,  from  Levis  to  the 
Boundary  of  Maine,  near  Jackman,  through  the  Chau- 

dière and  the  Rivière-du-Loup  Valley. 

The  Sherbrooke-Derby  Line  Highway,  from  Sher- 
brooke to  Derby  Line  at  the  Boundary. 

Montreal-Chambly  Highway. 

Part  of  Fraserville-Edmonston  Highway,  from  Ri- 
vière-du-Loup to  the  Boundary  of  New-Brunswick. 

All  these  trunk  roads  are  maintained  by  section  men 
under  the  control  of  a  Superintendent  appointed  by  the 
Department  of  Roads.  This  organization  has  given  very 
satisfactory  results. 

B. — Maintenance  of  the  Macadamised  or  Gravelled  Roads 

by  Municipalities: — 
"As  a  rule,  the  corporation  coming  under  the  law 

followed  the  engineer's  recommendations  with  good  grace. I  must  state  that  if,  in  certain  places,  the  necessity  of 
maintenance  was  not  realized  at  once,  in  others  our  hopes 
have  been  exceeded  and  our  intervention  has  even  been 
forestalled.  We  are  convinced  that  such  good  disposi- 

tions will  spread  throughout  the  Province.  Moreover, 
we  are  fully  resolved  to  be  firm  in  enforcing  this  law 
which  is  so  necessary  for  the  preservation  of  the  work 

done  in  the  past  five  or  six  years."  (Extract  from  the 
Minister's  report  of  1917). 

The  following  summary  of  the  work  done  in  this 
direction  will  be  sufficient  to  show  that  the  Minister  has 
kept  his  word: 

During  the  year  1917,  the  first  of  the  putting  into 
application  of  the  law,  instructions  were  given  for  main- 

taining or  repairing  macadamized  or  gravelled  roads  to  183 
municipalities,  94  of  which,  or  about  51%  have  been  able 
to  do  work. 

During  the  year  1918,  instructions  were  given  to  118 
municipalities,  67  of  which,  or  about  57%  have  been  able 
to  do  work. 

During  the  year  1919,  instructions  were  given  to  336 
municipalities,  204  of  which,  or  about  61%  have  done 
work  on  a  total  length  of  535.57  miles  of  macadamized 
or  gravelled  roads.  I  think  that  those  figures  are  suffi- 

cient to  show  that  the  increase  has  been  satisfactory,  and 
that  the  people  is  getting  more  and  more  convinced  every 
year  of  the  necessity  and  the  economy  of  taking  proper 
care  of  what  has  been  done. 
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i'resi'nt  ()r(>anizutiun  of  the  Kn|iineerln(i  Staff  of  our 
Provincial  Kouds  Department  and  Summary 

of  its  \\  ork 

1.   -The  Chief  Knginftr  and  A^^siflonl  Chief  Enyinrtr: — 

Thoy  have  to  prepare  a!!  the  neces-viry  standards, tnd 
ant 

works  KOing  on.  etc. 

-. —  Thret  District  Engineem:- 
The  Province  is  divided  into  three  districts  with  an 

liinpineer  in  cliarge  of  each  of  them.     They  have  charge 
.ill  work  t;oini;  on  in  their  respective  district,  construc- 

w^ia,   maintenance  and   repairs   with   the   aid   of  their 
Division  Enpneers.    Besides  that  they  have  to  prepare, 
with  the  aid  of  their  assistants  and  clerks,  all  the  estimates 

.md  -!><viiitations  in  conformity  with  the  reports  of  the 
ctions  done  in  the  municipalities  by  their 

cfs.     Upon  the  receipt  of  the  necessar>' 
inionnaHon  irom   the   Division  1  -on  the  condi- 

tions of  the  improved  roads  in  i  municipalities 

they  have  to  prepare  the  necessar\'  specifications  or 
instructions  for  the  proper  maintenance  or  repair  of  these 
macadamized  or  gravelled  roads;  they  have  lo direct  and 
follow  the  work  of  their  Division  Engineer  and  inspectors; 
make  frequent  in>peclions,  etc. 

3. — The  Division  Engineer»:- - 
Each  district  is  divided  into  eight  or  nine  Divisions 

\nlh  an  engineer  in  charge  of  each.  These  Division 
Kndneers  have  charge  of  all  the  road  construction,  main- 

lirs  in  their  re>pective  division  each  under 
heir  respective  District  Engineer.  They 

liavc  lo  be  loJiiiliar  with  all  the  road  work  that  is  going 
on  in  their  re^jxrctive  division.    con>truclion   and  main- 

tenance   lr 
have  to  V 

Cc: 

am,  .      .  ■ 

Engineers,  they  have  to  make  the  p.- 
lions  of  the  work  to  N  ''""•   '"i  . a.-  . 
wishes  to  profit  by  i:  ^ 
submit   a   complete    rii>i:i    i"    im     i 
who  has  to  lfK>k  afti-r  the   work  of  ui. 
earth  road 
in  the  mu:  v 
svstem  and  wishes  lo  prohl  by  lite  tuiaiKial  aid  oi  liic 
government,  etc. 

4. —  The  Engineer  of  Bridget: — 

The  Engineer  of  Bridges  has  to  make  all  the  standard 
plans,  plans  of  culverts  and  bridges,  retaining  walk,  etc. 

5. —  The  Laboratory  Engineer: — 

Our  Department  has  its  own  laboraton,-  m  charge  oi 
an  Engineer. 

In  our  laboralor>-  are  made  the  tests  of  neariy  all 
the  materials  that  are  used  on  our  r  :  '        ■  n. 

Sullice  lo  say  in  order  to  give  an  idt .  > 
of  the  laboratory  that  during  the  year  lyly  the  following 
tests  have  been  made  on: 

248  samples  of  stone 
73  of  sand  for  concrete 

837  "  of  gravel  for  gravel  aiad? 
52  "  of  gravel  for  concrete 
16  "  of  cement 
2  "  of  culvert  concrete 
10  ••  of  bituminous  materia! 

As  it   i>.   the 

it  may  Iv  po— ib'e 
u:th 
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VOL.  III. March  192Ô No.  3 

As  Others  See  Us. 

Adherence  to  the  strict  traditions  of  the  profession 
in  Canada  would  prevent  repeating  any  comments  of 
a  favorable  nattire  made  regarding  the  work  of  The 
Institute.  But,  inasmuch  as  modesty  of  an  extreme 
variety  has  been  a  curse  to  the  profession,  it  seems  high 
time  that  we  should,  as  President  Ross  stated  at  the 
annual  banquet,  do  a  little  blowing  on  our  own  account. 
At  the  moment,  however,  this  seems  unnecessary,  since 
we  have  received  at  the  hands  of  one  whose  official  posi- 

tion, expert  knowledge  and  intimate  contact  with  the 
entire  range  of  engineering  society  activity,  place  liim  in 
a  vmique  position  to  pass  judgment,  a  high  measure  of 
favourable  comment.    We  refer  to  E.  J.  Mehren,  Editor 

of  the  Engineering  News  Record,  who  was  kind  enough  to 
come  to  Montreal  and  who  attended  every  session  of 
the  annual  and  general  professional  meetings. 

In  the  issue  of  the  Engineering  News  Record, 
February  twelfth,  page  three  hundred  and  eighteen, 

vmder  the  caption  "  Impressions  Here  and  There," Mr.  Mehren  comments  on  the  meeting  held  in  Montreal, 
and  in  a  manner  calculated  to  give  every  member  of 
this  organization  a  greater  pride  in  The  Institute,  although 
every  active  member  from  Sydney  to  Victoria  knows 
that  there  is  still  much  to  be  done.  In  a  comparison 
between  the  advancement  made  by  The  Institute  as  a 
result  of  the  changed  conditions  of  the  past  three  years, 
Mr.  Mehren  advocates  the  adoption  of  similar  measures 
by  the  American  Society  of  Civil  Engineers  since  the 
tangible  and  evident  results  of  the  changes  made  by 
The  Institute  have  in  every  way  justified  such  action. 

He  remarks  favorably  on  the  part  that  the  yoimg 
men  are  taking  in  the  afïairs  of  The  Institute,  and  expresses 
satisfaction  with  the  nature  of  the  meeting  being  a  com- 

bination of  business  and  professional. 

Continuing,  Mr.  Mehren  says,  "As  to  the  conduct of  the  meeting  as  a  whole  we  can  well  take  a  leaf  from 

our  Canadian  friends'  book.  From  the  convening  of 
the  business  meeting  on  Tuesday  morning,  to  the  singing 

of  "  God  Save  the  King  "  at  the  close  of  the  concert- 
smoker  Thursday  night,  the  proceedings  went  Avith  a 
snap  that  left  nothing  to  be  desired.  The  serious  parts 
of  the  programme  were  relieved  by  entertainment, 
both  frequent  and  varied,  resulting  in  a  sustained  interest 
and  spirit  that  are  difficult  to  describe  without,  suspicion 
of  exaggeration.  There  were  luncheons  Tuesday  and 
Wednesday  noon,  a  reception  and  dance  Tuesday  night, 
a  banquet  Wednesday  night  and  the  concert-smoker Thursday  night. 

The  last  event,  the  concert-smoker,  we  might 
particularly  copy.  The  room  was  amply  large,  and, 
mercy  of  mercies,  chairs  were  provided,  gathered  sug- 

gestively around  tables.  By  contrast,  we  are  still  suffer- 
ing from  flat-foot  from  standing  all  evening  at  the 

Am.Soc.C.E.  smoker.  And  on  the  tables  were  bottled 

goods  that  cheered — now  banished  from  these  arid 
states.  The  entertainers  were  first-class — both  profess- 

ionals and  amateurs — led  by  Wilkie  Bard,  the  famous 
English  comedian,  who  was  playing  in  the  city  at  the 
time.  Added  to  it  all  was  a  spirit  of  fellowship  that 
made  the  company  one — from  the  contingent  of  men  of 
French  descent  who  sang  the  praises  of  Laval,  to  the  last 

son  of  McGill  or  the  University  of  Toronto  or  Queen's who  added  his  voice  in  the  deafening  volume  of  his 
university  yell.  We  are  sure  that  everyone  went  away 
with  the  feeling  that  The  Institute  was  a  very  real  thing — 
something  that  helped  him  to  come  close  to  his  brother 
engineer  and  to  work  with  Mm  for  common  objects. 

Before  we  left  we  fished  an  invitation  to  come  next 
year.  We  do  not  see  how  Toronto,  where  the  next 
annual  meeting  is  likely  to  be  held,  can  possible  excel 
the  hospitality  and  enthusiasm  of  Montreal,  but  the 
Toronto  men  somehow,  we  well  wager,  will  do  it  as  well. 
But  whatever  the  programme,  if  the  good  Lord  spares 

us,  we  mean  to  be  there." 

\ 
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In  the  r*xt)nd  place  there  would  be  in  a  series  of  well- 
written  memoirs  a  real  inspiration  for  youn^  Canadians. 
Who  can  read  the  cliarminn  biographies  of  British  en- 

gineers by  the  late  Samuel  Smiles  without  being  touched  by 
the  faithful  portrayal  of  human  strength  and  weakness? 
Who  can  read  without  a  thrill  the  story  of  the  optimism, 

'■'  :!tment.  the  final  success  and  withal  the  un- 
^   integrity   of  the   late   William   Haniilton 

111  in  the  promotion  and  construction  of  the  first 
\ .  and  Canal  ;  or  the  finished  diction  of  the  gifted  Fleming 
as  lound  even  in  his  reports  on  the  location  and  construc- 

tion of  the  Caiiadian  Pacific  Railway,  without  admiring 
the  genius,  the  versatility  and  the  humanity  of  the  man? 
Tlun  there  are  Keefer,  Robinson,  Ross,  Daw  son,  Robb,  to 
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esjx-cially  those  who  are  more  concerned  with  the  cliaracter 
of  the  service  they  render  than  wiih  the  immediate  reward 
that  senice  may  bring.  The  recital  of  their  contribution 

to  the  nation's  development  will  have  served  its  purpose  if, 
m  the  words  of  the  biocrapher  of  the  late  Cifiirce  Westing- 

he  !■<•,  "it  C(i'  'se  that 
*.i  .  areer  wii.  .profits 

than  on  liie  spini  \\\  wlucii  he  pursues  ii;  lar  less  on 

;.  .'.al  tlian  on  courage,  on  worry  than  on  watchfulness, 

on   puir  than  on  persistence." 
In  the  third  place,  '/Vu  hmlttutr,  by  making  available 

these  narratives  would  be  vindicating  that  fine  sentiment 
appearing  monthly  on  the  cover  page  of  this  Jvumal 
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uscfuliH-vv  of   ■  'H  to  the  public." 
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individual  engineer,  but  of  raising  the  standard  of  qualifi- 
cation and  of  protecting  the  public  from  unqualified  men 

and  quacks. 
The  net  result  of  all  that  discussion  and  deliberation 

was  a  Bill  drafted  under  the  advice  of  the  best  legal  and 
Parliamentary  talent  in  the  country,  for  presentation  in 
the  different  Pro\dncial  Legislatures  of  the  Dominion. 
This  was  necessary  because,  under  the  British  North 
America  Act,  Federal  Legislation  on  these  lines  would  be 
ultra  vires  in  the  Provinces. 

The  measure  became  law  in  Manitoba  and  Quebec 
and  there  is  little  doubt  that  it  will  be  embodied  in  the 
Statutes  of  every  other  Province  in  the  near  future. 

The  Bill  was  introduced  in  the  Legislature  of  Nova 
Scotia  in  February,  1897.  It  was  pretty  thoroughly 
discussed  in  the  Committee  of  the  House  of  Assembly  and 
it  passed  that  House  without  a  dissentient  vote,  but  for 

some  unknown  reason  it  was  "deferred"  by  the  Legislative Council. 
For  various  reasons  no  further  attempt  to  secure 

Legislation  in  Nova  Scotia  has  been  made  since  1897. 
The  whole  question  is  now  again  very  much  to  the 

fore. 
In  April,  1919,  a  Committee  of  fourteen  engineers, 

representing  all  branches  of  the  profession,  and  all  Pro- 
vinces of  the  Dominion,  met  in  Montreal  under  the  aus- 

pices, and  at  the  expense  of,  The  Engineering  Institute  of 

Canada,  ard  after  a  week's  strenuous  labours,  and  with  the 
best  legal  advice,  they  drafted  a  new  Bill. 

Its  most  conspicuous  and  important  feature,  which 
differentiates  it  from  the  Bill  of  1897,  is  that  Engineers  are 
to  be  recognized,  licensed,  registered  and  given  legal 
status  by  the  several  Provincial  Legislatures  by  and 
through  the  agency  of  an  Association  of  Engineers  to  be 
created  in  each  Province  quite  independently  of  all  existing 
Societies  and  Organizations  of  Engineers. 

This  Association  of  Engineers  will  be  framed  on 
parallel  lines  to  those  of  the  several  Provincial  Medical 
and  Bar  Societies  and  clothed  with  corresponding  powers 
and  functions  in  the  admission,  and  examination  of  candi- 

dates for  admission  to  the  Profession.  The  principle  of 
an  entirely  independent  regulating  body  was  adopted  as  a 
basis  of  the  Bill,  with  the  object  of  eliminating  or  forestal- 

ling opposition  that  might  develop  in  individual  Societies 
or  Organized  Bodies  of  Engineers,  of  which  there  are 
several  in  the  different  branches  of  the  Profession  through- 

out the  Dominion. 
Engineers  in  all  Provinces  are  now  lining  up  for  a 

\-igorous  and  concerted  campaign  to  introduce  the  Bill  as 
nearly  simultaneously  as  possible  into  their  respective 
Legislatures. 

To  one  who  gives  the  matter  any  consideration  it 
seems  strange — even  an  anomaly — that  engineering  the 
world  over  is  not  legally,  or  by  legislative  enactment  and 
statute,  recognized  and  established  as  a  profession. 

To  the  question  "Is  engineering  a  profession  or  not  ?" 
there  can  surely  be  none  other  than  an  affirmative  answer. 
If,  therefore,  it  be  a  profession  a  further  question  suggests 
itself.  "Why  is  it  not  on  all  fours  with  other  learned 
professions,  e.  g..  Law  and  Medicine  ?"  And  to  this  ques- 

tion the  answer  is  not  so  easy  to  find.  In  the  first  place  it 
must  probably  be  sought  in,  or  associated  with,  the  fact 
that  it  is  not  only  the  newest  of  the  professions,  but  its 

scope  is  very  much  wider  than  that  of  others  and  it  is  more 
difficult  to  discriminate  between  an  enginer  and  a  layman 
than  between  a  doctor  or  a  lav  yer  and  a  layman.  This 
difficulty,  however,  is  almost  wholly  due  to  the  main  fact 
that  the  engineer  is  not  recognized  as  a  professional  man. 

The  newness  of  the  profession,  however,  does  not 
consist  in  the  novelty  or  unprecedented  character  of  the 
works  designed  and  constructed  by  engineers,  for  the 
pyramids  of  Egypt  were  built  several  thousand  years  ago; 
the  wonderful  aqueducts  found  in  those  parts  of  Euiope 
that  were  once  the  Roman  Empire — some  of  them  indeed 
still  in  use — were  built  many  centuries  ago.  All  these 
great  works,  involving  prodigious  expenditure  of  time, 
labour  and  cleverness,  bear  eloquent  testimony  to  the 
fact  that  engineering  skill  is  no  modern  or  recently  discov- 

ered faculty.  The  men  who  designed  and  built  the  pyra- 
mids and  the  aqueducts  may  not  have  been  called  engineers 

and  they  may  not  have  belonged  to  any  guild  or  associa- 
tion of  arts  and  crafts,  but  they  certainly  were  possessed 

of  some,  at  least,  of  the  highest  qualities  and  at;  ributes  of 
the  most  eminent,  up-to-date  practitioners.  Especially 
will  this  be  apparent  when  we  further  consider  that  in  those 
ancient  days  neither  steam  nor  electricity  had  been  dis- 

covered— at  least  we  believe  not — and  the  builders  of  those 
mighty  works  had  not — so  far  as  we  know — the  advantages 
of  the  methods,  arts,  tools  and  appliances  now  regarded 
as  indispensable  to  the  construction  of  great  Engineering 
works. 

Engineers  consider  theirs  to  be  not  merely  the 
noblest,  but,  so  far  as  utility  and  modern  material  develop- 

ment are  concerned,  the  most  important  Profession. 
They  claim  that  the  qualities  that  go  to  make  the  skilful 
and  successful  engineer  are  of  a  higher  order  than  those  pos- 

sessed by  the  successful  representative  of  other  professions; 
that  the  education,  training  and  general  ability  indis- 

pensable to  a  successful  career  as  an  engineer  are  at  least 
equal  to  those  demanded  by  success  in  other  professions. 
And  these  claims  cannot  be  called  either  arrogant  or 
baseless.  The  civilized  world  ha  ever  been  and  is  to  day 
more  than  ever  and  still  ever  increasingly  dependent,  to  an 
utterly  unrealized  extent,  on  the  work  of  the  engineer. 
He  is  the  creator  of  our  roads,  railways,  canals,  docks, 
harbours,  bridges,  water  works  and  drainage  systems, 
power  developments,  engines  and  machinery  of  endless 
variety;  the  getter  and  converter  to  useful  purposes  of  the 
riches  of  the  mire  and  the  quarry;  the  designer  and  builder 
of  ships  and  aeroplanes.  Without  the  engineer  the  world 
would  stand  still,  figuratively  and  literally. 

There  is  more  justice  than  is  generally  admitted  in  his 
claim  to  have  been  largely  instrumental  in  bringing  about 
a  triumphant  issue  to  the  war.  In  this  great  job  the 
function  of  the  military  engineer  and  the  civil  engineer 
over-lapped  and  merged.  In  a  narrow  sense  the  works  of 
the  military  engineer  are  confined  to  the  design,  construc- 

tion and  destruction  of  fortifications,  guns  and  other  things 
of  a  strictly  warlike  character,  but  in  the  recent  Arma- 

geddon he  added  his  talents  and  energies  to  those  of  his 
unmilitary  colleague  in  the  construction  of  roads,  railways, 
bridges  and  other  essentials  to  transportation. 

It  may  here  be  remarked  that  the  adjective  "Civil"  as applied  to  engineers  was  adopted,  or  applied,  about  a 

f 
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The  sp>ecialiring  of  engineering  is  strikingly  paralleled 
in  the  other  leading  profession  .     There  are  lawyers  who 
devote  their  talents  and  energies  exclusively  to  pariia- 

•  constitutional  mat ttTs.  others  to  corporation 
-  to  criminal  procedure,  others  to  convey- 

Similarly  in  medicine,  a  medical  man 
•  arics  a  sp)ecialy  would  not  undertake  to 
remove  a  cataract  from  an  ese.  nor  would  an  oculist  under- 

take a  midwifery  case,  and  a  specialist  who  devoted  his 
attention  to  the  ear  and  nose  would  not  amputate  a  limb, 
iior  could  a  dentist  pretend  to  advise  in  a  case  of  cancer  or 
tuberculosis — if  they   were  honest   men. 

In  engineering  the  specializing  is  carried  to  an  even 
greater  degree.  .\n  engineer  making  railway  building  his 
specialy  would  not  undertake  to  design  and  install  an 
electric  plant.  An  engineer  who  designs  and  superintends 
miiiL-s  and  mining  machinery  would  not  undertake  to 
ilt-sign  or  construct  a  dry  dock.  Ore  that  made  the  design 

■  'S  a  specialty  would  not  advise  on  a  scheme  of 
or  river  improvt-nuiits.     The  ele<.-trical  engineer 

:ige 

to 
•  <--!  work,  but  all  these 
•;■">                     „      .;  .  „         ;  ally   recognized  as  such. 
«  i.iuse  they  all  "direct  the  great  sources  of  power  in 
.-jiure  for  the  use  and  convenience  of  man"  (from  the 
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all  other  empl' 
qualified  praci;  md  to  place  upon 

of  individual  0;......^^. ,  a  due  :•■  '  '>-■■■•—• for  their  acts  and  works,  it  set. 

layman,  al  any  rate,  difficult  to  a-:- 
their  efToris  should  not  be  crownt-d  t 

C.  E.  W.  DODWELL,  NLE-I.C. 

Engineering  Legislation  in  Quebec 

The  Quebec  Act  which  ha";  been  operative  under  the 
Canadian  Society  of  Civil  1  been  transferred 
to  the  .Association  of  Proii.   .,ineers  of  Quebec 
formed  recently  of  the  corporate  members  of  Tkt  Inttitute. 

Inasmuch  as  the  Quebec  Act  . 
a  proxincial measure    giving    powers    to   an   c: ■  M     (  iT'ta-r:»:  i  •  ç 

under  federal  charter  it  has  been  ». t 
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respecting  a\-il 

engineers  "  a-  it^muvvs; — 
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Council  . .jCI»  S>  (....>.••*. 

I.     Article  5116  of  the  ReMsed  Sutules,  19C9.  it  1 

A.    By  replacing  porasrapti  a  thereof  by  the  foUoving: 

"  a.    The  espfcaston  "  the  oorparaiioo  "  meaat  the  oarponuan 

of  proleaaonal  enginwrs  ol  Quebec:" 
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6.    by  replacing  the  word  '  '  society,  '  '  in  the  second  line  of  paragraph 
6  thereof,  by  the  word  "  corporation;" 

c.    by  replacing  the  word  "  society,"  in  the  second  line  of  paragraph 
c  thereof,  by  the  word  "  corporation." 
2.    The  following  articles  are  inserted  in  the  Revised  Statutes- 
1909,  after  article  5116  thereof: 

5116a.  The  present  members  of  The  Engineering  Institute  of 

Canada  formerly  "  The  Canadian  Society  of  Civil  Engineers,"  domiciled 
and  practising  in  the  Province  of  Quebec,  and  all  other  persons  whom 
they  may  in  the  future,  join  to  them  according  to  the  provisions  of 

this  section,  shall  form  a  corporation  under  the  name  of  "  The  Corpora- 
tion of  Professional  Engineers  of  Quebec  "  with  all  the  rights  and 

privileges  granted  by  law  to  ordinary  corporations. 

5116b.  1.  Its  affairs  shall  be  administered  by  a  council  composed 

of  eight  members  elected  in  the  manner  provided  by  the  by-laws  of 
the  corporation. 

2.  It  shall  have  the  right  to  adopt  by-laws  for  the  proper  adminis- 
tartion  of  its  affairs;  to  fix  the  annual  contribution  of  its  members; 
for  the  election  of  the  members  of  the  Council;  for  the  guidance,  the 
honour  and  the  dignity  of  its  members  ;  for  the  admission  to  study  and 
practice  of  the  profession,  in  conformity  with  the  provisions  of  articles 
5119,  5120  and  5121;  for  establishing  fees  for  professional  services; 
for  the  admission  to  practice  of  persons  who  are  members  of  The 
Engineering  Institute  of  Canada,  domiciled  outside  of  the  Province  of 
Quebec;  for  its  affiliation  to  The  Engineering  Institute  of  Canada, 
and  for  all  other  objects  necessary  for  the  proper  working  of  the  corpora- 
tion. 

The  tariffs  of  fees  hereinabove  mentioned  shall  not  come  into  force 

until  approved  by  the  Lieutenant-Governor  in  Council  and  published 
in  the  Quebec  Official  Gazette. 

"5116c.    The  seat  of  the  Corporation  shall  be  in  Montreal. 
"  SWbd.  The  members  of  the  Executive  Committee  of  the 

Provincial  Division  of  Quebec  of  The  Engineering  Institute  of  Canada, 
shall  form  the  provisional  council  of  the  corporation;  they  shall,  before 
the  first  day  of  June  1920,  by  a  notice  signed  by  the  secretary,  and 
addressed,  by  registered  letter,  fifteen  days  in  advance,  to  each  of 
the  members,  call  the  first  general  meeting  of  the  corporation  for  the 
piuposes  of  adopting  the  by-laws  thereof,  and  also  to  provide  for  the 

regular  election  of  the  council  of  the  corporation." 
3.  Article  5117  of  the  Revised  Statutes,  1909,  is  amended: 

a.  by  replacing  the  word:  "  society  "  in  the  fourth  line  thereof, 
by  the  word:  "  corporation;" 

6.  by  replacing  the  word  "  society  "  in  the  third  line  of  paragraph 
c  thereof  by  the  word  "  corporation;" 

4.  Article  5118  of  the  Revised  Statutes,  1909,  is  amended: 

a.  by  replacing  the  word  "  society  "  at  the  end  of  paragraph  a 
thereof,  by  the  word  "  corporation;" 

6.  by  replacing  the  word  "  society  "  in  the  fourth  line  of  para- 
graph 6  thereof,  by  the  word  "  corporation;" 

c.  by  replacing  the  word  "  society  "  in  the  third  line  of  paragraph 
c  thereof  by  the  word  "  corporation;" 

d.  by  replacing  the  word  "  society  "  in  the  sixth  and  in  the 
twelfth  line  of  paragraph  d  thereof,  by  the  word  "  corporation;" 

5.  Article  5120  of  the  Revised  Statutes,  1920,  is  amended  by 

replacing  the  word  "  society  "  in  the  first  line  of  paragraph  a  thereof, 
by  the  word  "  corporation." 

6.  Article  5121   of  the  Revised   Statutes,   1909,   is  amended: 

a.    by  replacing  the  word  "  société  "  in  the  second  line  of  sub- 
paragraph a  of  paragraph  1  of  the  French  version  "thereof,  by  the 

word  "corporation;" 

6.  by  replacing  the  word  "  society  "  in  the  third  line  of  paragraph 

2  thereof  by  the  word  "  corporation." 
7.  Article  5123  of  the  Revised  Statutes,  1909,  is  amended  by 

replacing  the  word  "  society,"  in  the  second  line  thereof,  by  the  word 
"corporation." 

8.  This  act  shall  come  into  force  on  the  day  of  its  sanction. 

Completing  Honour  Roll. 

A  glance  at  the  Honour  Roll  published  in  the  List  of 
Members  1919,  commencing  on  page  two  hundred  and 
nineteen,  will  reveal  the  fact  that  there  are  many  instances 
where  more  complete  record  is  required. 

The  Council  of  The  Institute  has  decided  that  the 
List  shall  include  the  names  of  all  who  served  with  the 
allied  armies  and  whose  membership  or  application  for 
membership  antedates  Armistice  Day,  that  is  the  eleventh 
of  November,  nineteen  hundred  and  eighteen.  It  is 
hoped  that  we  may  be  able  to  complete  the  Honour 
Roll  list  this  year  and  be  enabled  to  have  a  permanent 
Roll  of  Honour  for  the  hall  of  the  headquarters  building. 

Status  of  Engineers 

Provisional  Council  Appointed  in  Nova  Scotia 

At  a  meeting  of  the  Nova  Scotia  Society  of 
Civil  Engineers,  C.  E.  W.  Dodwell,  M.E.I.C,  presiding, 
a  provisional  council,  with  president  and  vice-president, 
were  selected  to  take  office,  after  the  passage  by  the 
Nova  Scotia  Legislature  of  the  uniform  bill  fixing  the 
status  of  the  engineering  -profession  in  the  province,  the 
council  to  carry  on  for  not  more  than  six  months.  This 
bill  was  drafted  at  a  conference  of  fourteen  engineers, 
representing  all  the  provinces  of  the  Dominion,  held 
in  Montreal,  and  is  already  in  force  in  provinces  of  the 
West. 

The  provincial  officers  and  council  elected  are  :^ 

President,  C.  E.  W.  Dodwell,  M.E.I.C,  HaUfax; 
vice-president,  D.  H.  McDougall,  M.E.I.C,  New  Glas- 

gow; Council,  J.  L.  Allan,  M.E.I.C,  Dartmouth;  T.  J. 
Brown,  M.E.I.C,  Sydney  Mines;  F.  A.  Bowman, 
M.E.I.C,  Hahfax;  F.  W.  Doane,  M.E.I.C,  Halifax; 
A.  F.  Dyer,  A.M.E.I.C,  Halifax;  F.  R.  Faulkner, 
M.E.I.C,  Halifax;  I.  P.  MacNab,  M.E.I.C,  Hahfax; 
W.  G.  Matheson,  M.E.I.C,  New  Glasgow;  W.  P.  Morri- 

son, M.E.I.C,  HaUfax;  C  M.  Odell,  M.E.I.C,  Glace 
Bay;  A.  G.  Robb,  M.E.I.C,  Amherst;  J.  W.  Roland, 
M.E.I.C,  Halifax;  P.  P.  Buxton,  Halifax;  K.  H.  Smith. 
A.M.E.I.C.,    Halifax;    L.    H.    Wheaton,    A.M.E.I.C. 

Halifax.     If  the  bill  is  passed  a  new  and  permanent 
Council  will  be  appointed  within  six  months. 
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I 

CORRESPONDENCE 

An  Appreciation 

\ 

Editor,  Journal  : 

I  have  received  witli  much  pleasure  the  two  volumes 
of  transactions  on  the  Quebec  Bridge. 

To  know  that  membership  in  the  E.I.C.  makes 
available  for  one,  information  on  works  of  such  magnitude 
in  the  detail  with  which  these  volumes  are  presented, 
makes  one  feel  that  the  E.I.C.  is  second  to  none  among 
the  engineering  societies  the  world  over. 

Yours  very  truly, 
R.  Laurence  Weldon. 

Ontario  Legislation 

Ottawa,  January  22,  1920. 
Editor,  Journal . 

In  response  to  your  suggestion  for  a  statement  from 
the  Ontario  Provincial  Division  respecting  an  open  letter 

to  The  Journal  signed  by  "an  Ontario  member",  I  beg 
to  submit  the  following: — 

At  a  meeting  of  the  Ontario  Provincial  Division 
Committee  in  Toronto  in  November  last,  the  question 
of  legislation  to  define  the  status  of  the  engineer  in  the 
Province  of  Ontario  was  given  very  careful  and  lengthy 
consideration.  At  that  time  the  legislative  proposals  of 
the  J.C.T.O.  referred  to  were  not  fully  known,  but  suffi- 

cient information  was  available  to  indicate  in  a  general 
way  the  trend  of  their  proposals.  It  was  unanimously 
agreed  that  the  recent  efforts  of  the  J.C.T.O.  should  be 
given  full  and  sympathetic  consideration,  and  it  was  felt 
that  inasmuch  as  the  J.C.T.O.  scheme  was  radically 
different  from  that  proposed  by  The  Engineering  Institute, 
it  would  very  profitably  form  the  basis  of  consideration 
along  with  the  E.I.C.  Bill,  by  some  general  committee 
which  could  go  into  the  whole  question  thoroughly  and 
report  as  to  what  would  be  the  best  scheme  of  legislation 
and  the  most  desirable  method  of  achieving  it  so  far  as 
the  Province  of  Ontario  is  concerned. 

The  Provincial  Division  decided  that  the  most 
practicable,  generally  acceptable  means  of  securing  the 
considered  judgment  of  all  the  professional  engineers  in 
Ontario  would  be  through  the  medium  of  an  Advisory 
Conference  Committee,  which  would  consist  of  two 
representatives  from  those  existing  organized  technical 
bodies  in  Ontario,  the  majority  of  whose  members  were 
professional  engineers. 

It  was  accordingly  agreed  that  the  Provincial  Div- 
ision should  suggest  immediately  to  the  following  proposed 

constituent  bodies  that  they  appoint  two  representatives 
each  to  such  an  Advisory  Conference  Committee: — 
American  Society  of  Mechanical  Engineers;  American 
Institute  of  Electrical  Engineers;  Canadian  Mining 
Institute;  Canadian  Institute  of  Chemical  Engineers; 
Ontario  Association  of  Architects;  Engineering  Institute 
of  Canada. 

Early  in  December  an  appropriate  letter  was  for- 
warded to  each  of  the  bodies  mentioned  above,  and 

satisfactory  replies  have  been  received  from  all  of  them. 
While  there  has  been  unavoidable  delay  in  securing  the 
official  and  formal  appointment  of  two  representatives 
from  each  of  these  bodies,  it  is  confidently  expected  that 
it  will  be  possible  to  convene  the  Advisory  Conference 
Committee  in  Toronto,  immediately  after  the  Annual 
Meeting  of  The  Engineering  Institute,  which  will  be  held 
the  last  week  in  January. 

Yours  faithfully, 

J.  B.  Challies, 

Chairman,  Ontario  Provincial  Division. 

REPORT  OF  COUNCIL  MEETING    ! 

Since  the  last  issue  of  The  Journal  three  meetings 
of  Council  have  been  held:  one  on  January  26th,  one 
on  January  29th  and  one  on  February  17th,  at  all  of 
which  a  considerable  amount  of  business  was  transacted. 

Approving  the  reports  of  committees  and  branch 
reports,  the  agenda  of  the  Annual  Meeting  and  the 
programme  of  the  Professional  Meeting,  together  with 
the  opening  of  a  ballot,  were  the  main  features  of  the 
meeting  on  January  26th. 

On  January  29th  the  meeting  was  held  at  the  Mount 
Royal  Club,  Montreal,  at  which  were  present:  President 
R.  A.  Ross,  in  the  chair;  Past  Presidents  Leonard  and 
H.  H.  Vaughan;  Vice-President,  H.  E.  T.  Haultain; 
Councillors,  Messrs.  W.  A.  McLean,  Alex.  Gray,  G. 
Gordon  Gale,  John  Murphy,  Julian  C.  Smith,  J.  B. 
Challies,  J.  E.  Gibault,  J.,M.  Robertson,  Arthur  Surveyer, 
Frederick  B.  Brown,  Peter  Gillespie,  Ernest  Brown. 
There  were  also  present  Past  Presidents  Phelps  Johnson, 
Sir  John  Kennedy,  G.  H.  Duggan,  Col.  W.  P.  Anderson 
and  retiring  Councillor  James  White.  At  this  meeting 
the  auditors,  the  treasurer  and  secretary,  were  all  re- 

appointed. Resolutions  of  thanks  were  passed  to  those 
who  had  provided  papers  and  entertained  the  members 
during  the  Professional  Meeting.  The  suggestion  of 
the  Finance  Committee  was  adopted  and  it  was  decided 
that  all  members  would  be  asked  for  a  voluntary  con- 

tribution of  two  dollars  to  The  Journal. 

The  meeting  of  February  17th,  discussed  and  trans- 
acted a  large  amount  of  routine  business.  The  chairmen 

of  the  standing  committees  of  Coimcil  were  nominated, 
as  was  a  representative  to  the  Canadian  Engineering 
Standards  Association,  and  the  Editorial  Committee  was 
re-appointed.  The  question  of  the  appointment  of 
regular  committees  was  left  in  abeyance  pending  a  deci- 

sion regarding  the  status  of  the  committees  of  the  Engineer- 
ing Standards  Ass'n  in  relation  to  The  Institute.  A connmittee  consisting  of  Cotmcillors  Gale,  Murphy, 

and  Challies,  was  appointed  to  consider  and  report  on 
the  classification  of  applicants  mentioned  in  corres- 

pondence with  the  Ottawa  Branch.  It  was  decided  that 
the  final  date  for  the  addition  of  names  to  the  Honour 
Roll  would  be  November  11th,   1918.    That  i^  those 
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Nar  "     I   Mills.    B.Sc.,   C  K..   L.h..    .lufl^ 
Coll.),    .  ;     P.Q..    vicc-presjdfnl    and    Kt*'itnd 
manager.  Munin-al  Armature  Works.  Liniiied;  .Allxfrt 

Initvg  Payne.  C.  K.  iI*iini<ton  L'niv.K  of  Cali^ary, 
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  :.'(•  MenibiTS. 

Cc    '  '^     ry  Bidden.   Lieut..   D.L.S..  of  Regina, 
Sask ,    I  .11     &    plan-checker,    Surveys    Branch, 
Dept.  ol  lliKiiways;  James  Andrew  Coombs,  B.A.Sc. 
(Univ.  of  Tor.\  of  Toronto.  Ont.,  i  c  sur\eys,  Nipi^on 
project.  Hydro  Electric  Power  Commission;  Cecil  Mc- 

Gregor ("nxik-  (if  Bt-ftford,  N.S..  i  c  olVice  engineering work.    1  any  of  Prince   Edward   Island; 
William  w>«.uw  ».uu«..ith,  of  North  Bay.  Ont.,  drafts- 

man. Dist.  Engr's.  Ofhce.  C.P.R.;  William  .Andrew 
Gilmour,  M.A.B.Sc.,  F'  '  h  L'niv.i,  of  Montreal, 
P.(J..   assistant   enj^T.,    M  .   Water    &   Power  Co.; 
Kenneth  Ciordon.  of  Munctoii,  N.B.,  signal  inspector, 
C.N.R.;  \\illiam  Arthur  GrafTtey,  B.Sc.  (McGill  Liiiv.), 

of  Westmount,  F'.Q.,  enpr.,  wood  dept.,  Riordon  Pulp 
&  Paper  Co.,  Ltd.;  Philip  Stanclifïe  Gregory,  B.A., 
(Bishops  Coll.).  B.Sc.  (McGill  Univ.).  of  Montreal, 
P.0-.  flee,  engr.,  subsidiary  distribution  companies, 
Sha«inigan  Water  &  Power  Co.  :  Harold  Wilson  Harkiu--.?, 

Bj\.,  B.Sc,  (Queen's  Univ.),  of  Tsinanfu.  China,  teacher 
of  physics  and  n^.  ener.   for  Shantung  Christian   Uni- 

rt.  of  Toronto,  Ont.,  Hydro 
.  Charles  Edward  Herd,  of 

de>i,i:n  &  estimate  dept..  Dominion 
Henry  Buell  Hicks,  Major,  of  Cran- 
engr..  Water  Rights  Branch,  Dept.  of 

Lands;  Ernest  Hodgson  Jupp.  Lieut.,  B.A.Sc.  (Umv.  of 
Tor.),  of  Orillia.  Ont.,  asst.  engr.,  Mclntvre  Gold  Mines; 

Ral  •    ■  ■•     ■  )i.,  B.  Sc.   (McGill  Univ.). of  .M  .  Babcock  &  WiKccks.  Ltd.; 
C.  K.  S.  M  Lapi.,  of  Barrie.  Ont.,  town  engr.; 
Leslie  Brigt  rdy,  Capt..  CE.  (N.S.  Tech.  Coll.), 
of  Truro,  N.S.,  industrial  tuneyer,  D.S.C.R.,  Halifax; 
William  Gordon  McGhie,  Major,  B.A.Sc.  (Univ.  of 
Tor.),  of  St.  Catharines,  Ont.,  sales  engr.,  Canadian 
Crocker- Wheeler  Co.  Ltd.;  Joseph  Starr  Mills,  of  New 

versity;  Henry  1 
Electric  Power  * 
Montreal.   P.  Q., 
Bridge  Co.,  Ltd.; 
brook.  B.C..  dist. 

•t 

1  Univ.    of   '!<• (Uiiiv.  ol  Maine  I. 
&    Co.,    Ltd.;    J.. 

(McGill   Univ.  I.  ol  C  )'.«.»..  a 
i 'c  plant  design.  St.  .\.    ■■     '  "' 
Spragge  Wiii^low,  B.Sc.  iM.li 
mount,    P.Q.,   asst.    f' 
Rand    and    Jrntkes    .M 

Wolfe,  B>      •• engr.  i  c  ̂ 
Ltd. 

Juniors. 

Clyde  F.  Camber,  of  Minto,  N.B..  eri-    • 
operation.  Grand  Lake  Coal  Co..  Ltd.;  ( 

Douglas.   Capt.,   of   .M  '     P.Q.,    :■.'•■:... 
Umversity;  Bruce   Ht  iKton.   \:- 
Ont.,  at  present  attei.i 
Franklin  Ker,  B.Sc.    (^ 
Ont.,   field  draftsman,   H  :• 
sion;  Ewen  MacEwen.  of  M 
at  pre;>ent  in  fourth  year,  . 
Donald  Henry  Macfarlanc    c.i,h  ,   ;%i>^..  i.. 
P.Q.,  4  >Ts.   W.A.A.,  at  present 
engr.,    McGill    Unive: 
of  St.  John.   N.B..   a 

Bay  Dr\dock and  '■ N.B.,    deputy    la:  .j 
Penney,  of  \Iontreai,  P.tJ.,  J  yrs.  \\_\.A.,  ai  jjrrsem 
attending  McGill  University;  William  Douglas  Proctor. 
Lieut.,  of  Toronto,  Ont..  3  >ts.  W„\„\..  at  prtrsem 

attending    University    of    Toronto;    (  "        •   n 
Rochester.  Capt.,  of  Montreal.  P.Q-.  t 
prcst-nt    tliird    yea: 
Grt^rgc  Henry   Ti... 
Depanmenl  of  Public  Uurk?. 

third  vear 

Harold 

Transferred  from   the  C/a*.-   i.    .t- 

of  Xltmber. 

Joseph  Aimé  C    '                       .....  ^ &  Ecole  Poly.V  ol  :  n 
General  Electric  Co.,  Ciwr^c  i  ) 
(McGiU  Univ.),  city  engr.;  C  uf 
St.  Jolm,  N.B..  dist.  engr..  N.B.  aisincu  C.P.H.;  hrancis 

Fielding  Longley.  Col.   D  "^  ̂^     n  P.  r     ..•'V.vi  ^■.,rk. N.Y.,  member  vi  tinn  Ha.  :. 

engrs.;  Wilhajii  I.ii;dsay  M.:.^>  ..n,  i...-v>.i..  M  c. 

(Queen's    Univ.  .    O  L.'S.,    D.L.S..    profejaMor.  .al 
engineering.  Quetrn's  University,  Kingston.  Ont. 
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Transferred  from  the  Class  of  Junior  to  that  of  Associate 
Member. 

Timothy  Dwight  Ruggles,  Captain,  B.Sc.  (Univ. 
of  N.B.),  of  Kenora,  Ont.,  div.  engr.,  C.P.R.;  Harold 
Sprenger,  of  Winnipeg,  Man.,  Carter-Halls-Aldinger  Co. 

Transferred  from  the  Class  of  Student  to  that  of  Associate 
Member. 

James  Archibald  Knight,  Capt.,  M.C.,  B.A.Sc. 
(Univ.  of  Tor.),  of  Toronto,  Ont.,  hydraulic  design, 
Hydro  Electric  Power  Commission. 

Transferred  from  the  Class  of  Student  to  that  of  Junior. 

Frank  Douglas  Austin,  B.A.Sc.,  (Univ.  of  Tor.),  of 
Sault  Ste.  Marie,  Ont.,  asst.  to  city  engr.;  William  Earle 
Longworthy,  Lieut.,  M.C.,  B.A.Sc.  (Univ.  of  Tor.), 
of  Regina,  Sask.,  asst.  engr.  on  sewage;  Donald  Stuart 
McPhail,  Capt.,  of  Montreal,  4  yrs.,  civil  engineering, 
McGill  University;  Harold  Morton  Roscoe,  B.Sc.  (McGill 
Univ.),  of  Anyox,  B.C.,  asst.  mining  engr..  Hidden 
Creek  Mine,  Granby  Consolid.  Mining,  Smelting  and 
Power  Co.;  Eugene  Levering  Schellens,  B.Sc.  (McGill 
Univ.),  of  Montreal,  P.Q.,  mechanical  representative, 
Franklin  Railway  Supply  Co.  of  Canada,  Ltd. 

The  following  Students  were  admitted,  February 
17th:— 

R.  W.  Beckett,  G.  W.  Beecroft,  P.  G.  A.  Brault, 
W.  R.  Bunting,  F.  C.  Cariey,  J.  D.  Conover,  R.  H.  B. 
Cook,  A.  L.  Dobson,  P.  R.  Drummond,  M.  G.  Evans, 
T.  E.  J.  Flynn,  R.  B.  Glave,  J.  H.  Hickey,  J.  G.  Johnston, 
H.  L.  Kennedy,  G.  E.  Kerr,  H.  T.  Kirkpatrick,  J.  A. 
Macdonald,  T.  M.  Maclntyre,  W.  A.  Messenger,  L.  J. 
Murtha,  W.  M.  Pfeiffer,  J.  T.  Quinlan,  W.  M.  Reynolds, 
F.  H.  Schultz,  D.  J.  Shrimpton,  J.  M.  Smith,  H.  J. 
Stevenson,  L.  F.  Stokes,  L.  D.  Tatley. 

Ox J 
i BRANCH  NEWS i 

i 

Victoria  Branch    . 

H.  M.  Bigwood,  A.M.E.I.C.,  Sec.-Treas. 

At  the  meeting  of  the  Victoria  Branch  of  The  Engin- 
eering Institute  of  Canada  held  on  Wednesday  evening, 

Jan.  14th,  in  the  Provincial  Library,  a  paper  was  read  by 

D.  O.  Lewis  M.E.I.C.  on  "The  Development  of  Railways". 
To  illustrate  his  address  the  reader  had  a  large 

number  of  excellent  photographs  showing  all  types  of 
Railway  Locomotives  and  Carriages  from  the  earliest 
horse-drawn  style  which  ran  on  a  prepared  track,  to 
the  Rocket,  the  famous  engine  with  which  George  Stephen- 

son won  the  prize  of  500  pounds  offered  by  the  Liverpool 
and  Manchester  Railway  in  1829. 

The  paper,  which  is  to  be  followed  by  a  review  of  the 
period  from  the  time  of  the  Rocket  to  the  460  ton  locomo- 

tive, at  some  future  date,  was  enjoyed  by  those  present, 
and  a  hearty  vote  of  thanks  was  tendered  the  lecturer. 

The  question  of  vital  importance  which  is  occupy^ 
ing  the  minds  of  all  members  at  the  present  time  is  the 
probable  fate  of  the  Professional  Engineers  Bill,  which 
goes  to  the  Private  Bills  Committee  for  its  first  considera- 

tion, at  10  a.m.  on  Thursday  the  19th  inst. 

The  social  activities  of  the  branch  are  to  be  curtailed 
on  account  of  the  prevalence  of  influenza,  and  the 
committee  has  cancelled  the  reception  which  should 
have  been  held  on  the  23rd  of  the  month. 

On  Wednesday,  the  Uth,  a  lecture  by  W.  F.  Best 
on  the  Geology  of  Mines  was  attended  by  a  small  but 
very  interested  audience.  Mr.  Best  had  some  very 
interesting  sketches  and  diagrams  to  illustrate  his  remarks. 
The  paper  was  much  appreciated  by  those  able  to  attend, 
and  considerable  interest  was  evinced.  Col.  A.  W.  R. 
Wilby,  the  vice-chairman  of  the  branch,  presided. 

WINTER  PROGRAMME   1920 

Jan.     14 — Regular  Meeting  in  Provincial  Library. 

Paper  by  D.  O.  LEWIS,  M.E.I.C,  "Develop- 
ment of  Railways"  part  II 

Jan.    26 — Informal  Reception  in  K.  of  C.  Hall. 
Fort  Street. 

Feb.    11 — Regular  Meeting  in  Provincial  Library. 

Paper  by  W.  F.  BEST,  "Geology  of  Coal 

Mines." 

Feb.    23 — Informal  Reception  in  K.  of  C.  Hall. 

Mar.   10 — Regular  Meeting  in  Provincial  Library. 
Paper  by  Prof.  E.G.  MATHESON,  M.E.I.C. 
"Sub-Aqueous  Foundations." 

Mar.  22— Informal  Reception  in  K.  of  C.  Hall. 
Apr.    14 — Regular  Meeting  in  Provincial  Library. 

Paper  by  E.   P.   GIRDWOOD,   M.E.I.C. 
River  Protection,  Roads  and  Bridges. 

Apr.    26 — Informal  Reception  in  K.  of  C.  Hall. 

Vancouver  Branch 

J.  N.  Anderson,  A. M.E.I.C,  Sec.-Treas. 

A  general  meeting  of  the  Vancouver  Branch  was 
held  on  Monday,  January  5th,  at  the  Board  of  Trade 
Building,  at  which  a  very  interesting  paper  entitled 

"  Sunlight  Engineering  in  Relation  to  Housing  and 
Town  Planning  "  was  read  by  H.  L.  Seymour,  A.M.E.I.C. 
Mr.  Seymour  is  an  authority  on  Town  Planning,  and 
the  paper  was  heard  with  great  interest  by  all  present. 

Following  Mr.  Seymour's  paper,  A.  C.  Dalzell,  M.E.I.C. 
gave  a  short  talk  on  "  Town  Planning  Legislation." A  general  meeting  of  the  Vancouver  Branch  was  held 
on  Tuesday  February  3rd,  at  which  a  very  interesting 
and  thorough  paper  was  read  by  H.  M.  Bmwell,  M.E.I.C, 
on  "The  Reclamation  of  the  Northeriy  Part  of  Pitt 

Meadows,  B.C.". 
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Wliinlpoji  Mranch 

Ufo.  L,  Guy,  M.K.t.C.  Sr^.-Trnt*. 

RtfTular  ineetinRs  of  the  \Viiuii|)rK  liniiu'h  liave  Ix^n 
■  !    ■       iry  r>th.     At  tlu- 

l^    H.    MulcKk, 

A.N  lu-  ■■  Hisiorv 
of  at   tti;ii   i>!i 

llu>s.    K.    Ik-acon.    M.K.l.C..     i 
>,  i),..  .MK,..,t,  ••  Sonw  Considfr.iw 

and  on  Kt-bruar\'  r>lh,  1-  ; 
.HUM   ul   the  \Vmni|X'n  Hiver  I\nM-i 

p:,         .tl    a    piiper    on    the    "  Kconomics    of 
.       i  .     .  ;  "     Nlr.     Martin    dis4.us><'d     the 

\    lietennine    their    ixonomics    with 

^  conditions  of  head,     'llus  address 
     :ated  by  lantern  slides.     At  the  same 
rt^port  of  the  delej;ates  to  the  Annual  Meet  ii  g 
:ui(  was  riHTeiveii.  and  a  nominating  conuniitec 
ited  to  draft  a  slate  of  othcers  for  the  ensuing 

'   •   .  :y   I'lsl. 
A  A   iuemU-'- 
the  I  ̂<•  I'l   ! 
H.  Martin.  > 
Comivinv    i  ■: , 

vu 

m<- 
of   . 

A  .1- 
.  i.ir. 

Sault  Ste.  Marie  Branch 

Sfwton  L.  Somers,  A.M.E.I.C.,  See.-Treas. 

After  an  existence  of  Iw-elve  months,  the  Sault  Ste 
Marie  Branch  lx^i;ins  its  second  year,  that  of  1920,  with 
renewed  enerirs'  and  a  re5.ol\e  on  the  part  of  the  Executive 
and  the  members  themselves  to  increase  the  use  of  the 

Branch  to  its  memlx-rs.  to  Thr  Institutt  and  to  Kngineer- 
mg.  As  a  beginning  a  Committee  consisting  of  Klessrs 
L.  R.  Brown.  A.M.E.l.C.  and  Geo.  Kohl,  A.M.E.I.C. 
was  chosen  to  act  with  the  Secretary  to  this  end.  The 
first  endeavour  is  to  make  the  meetings  of  the  utmost 
value  to  the  resident  members  due  to  the  di\ersified 
interests  of  individual  members,  it  has  been  decided  to 

keep  as  far  as  f)ossible  away  from  highly  technical  sub- 
jects. These,  while  ol  great  value  in  themselves  and  of 

considerable  interest  in  larger  Branches  are,  in  our  case, 

of  interest  to  probably  onh-  two  or  three  causing  thereby-, 
a  gradual  falling  off  of  attendance  at  the  meetings.  To 
offset  this,  talks  and  papers  on  subjects  of  general  interest 

as  economic  subjects,  local  problems,  engineering  histor>' 
etc.  will  be  given.  Our  hof)e  is,  in  this  way  to  interest 

al!    '  libers  and  at  the  same  lime  give  that  class  of 
in:  in  our  meetings  which  we  all,  as  ordinar>' 

so  woefully  lack  ie.  and  appreciation 
,        iples  of  economics  and  finance. 

Our  new  policy  was  launched  at  the  regular  monthly 
juceting  on  the  evening  of  January  29  by  a  talk  on  the 

"Economics  of  Mechanical  Engineering"  given  by  A.  \V. 
Sinnamon,  Assistant  Chief  Engineer  of  the  .Algoma  Steel 
Corporation.  During  the  course  of  the  talk.  Sir.  Sinna- 

mon cited  instances  of  failures  of  projects  due  solely  to 
the  lack  of  the  necessary  knowledge  of  econoniics  on  the 
part  of  the  engineer  in  charge;  also  on  the  other  hand 

were  instances  of  brilliant  success  brought  about  b\'  broad 
gaige  engineers,  as  eflicient  in  the  use  of  the  implements 
of  the  financier  as  of  the  Engineer.  The  speaker  drew 
attention  to  the  lack  of  this  particular  branch  of  instruc- 

tion in  our  Schools  of  Engineering  and  to  the  efTorts  and 
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Niat^ara  Peninsula  Uranch 

It.  I'.  Johmon,  A  M  K.I.C  ,  Stcrrtary 
-!d   or 

.\   meeting  of  the  Hrnnrh   was  h 
at  the  Thorold  E: 
to  an  address  o:.       :         , 

Concrete  "     by     K.     B.     Voung,     A.M.E.l.C Fr») 

Oili. 

:ig 

.  .-ng 

          _,     --     _          „.          as^tit. 
laboratory  engineer,  H\dro  Electric  Power  Commission 
of  Ontario. 

The  sjxaker  dealt   willi   •  iis- coveries  which  liave  been  nu;  Jur 

L'nited  Stales  and  Canada  and  own  research 

work  and  results  in  the  Hydro  la;--  ..  ■••<*■  -î.wwtd 
by  means  of  lantern  slide  charts  and  at 
importance  of  the  water  content  oi  «...i.uL  t  i  fje 
method  of  obtaining  constant  strength  c-oncrele  of 
different    degrees   of    coi  or    wi    '    '  '     .-s&    by 
working  to  a  definite  rat;  ..er  to  ci  -is  des- 

cribed in  full. 

The  speaker  described  how  he  had  de\eloped 

Edwards'  surface  area  theory  as  apphed  to  sand  to  the 
course  aggregate  and  the  analogy  between  Abram's tineneness  modulus  and  the  surface  area  principle. 

The   results   of   the  le^ 
developed  in  the  Hydro  .  de 

construction  work  were  shown  to  be  of  a  ver>'  sausiacioiA' nature. 

The  Branch  Executive  Committee  held  a  meeting 
on  Feb.  3rd  and  transacted  a  large  amount  of  business 

of  which  the  following  items  are  of  interest  lo  the  member- 

ship generally: — 
The  Chairman  has  appointed  H.  L.  Bucke,  M.E.I.C, 

as  Branch  representative  on   Tht   I-   ■     ■     N  —    ..-. Committee  for  1920.     This  appointmi 
by  the  Executive  Committee. 

The   Branch   By-Laws  as  approved   b\        ,. 
meeting  of  the  Branch  on  Nov.  25th,  1919,  have  been 
approved  by  Council. 

In  \iew  of  the  fact  tlvit  there  are.  from  lime  to  time. 

appointments  to  publ  .'.de 
by   the  Provincial  (..  -est 
interests  of   the   public  ii>   lr«rqiie«Uy   call 
for  the  appointment  of  . 

Be  it  resolved:— 
That  the  Executive  Committee  of  tlie  Niagara 

Peninsula  Branch  strongly  ""^  -  '"^">  ''>••  Elxecutive 
Committee  of  the  Ontario  P:  tlie  ticces- 
sity  of  setting  up  machinery  kh   uiK.i^.i.i,  Lue^e  matters 
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promptly  to  the  attention  of  the  Provincial  premier  at  the 
time  they  come  up  for  consideraton.  It  is  the  opinion  of 
the  Niagara  Peninsula  Branch  Executive  that  a  committee 
of  members  resident  in  Toronto  should  be  formed  whose 
duty  it  would  be  to  interview  the  government  as  occasion 
arises  and  to  follow  this  up  with  publicity  in  the  form 
of  write-ups  for  the  Associated  Press. 

Moved  by  R.  P.  Johnson, 
Seconded  by  W.  P.  Near. 

The  resolution  carried  and  copies  have  been  sent 
to  the  Ontario  Provincial  Division  and  to  Headquarters 
for  further  action. 

The  question  was  introduced  as  to  whether  the 
Executive  would  take  any  further  action  in  making  use 
of  the  salary  schedule  adopted  by  the  Branch  on  Nov. 
25th  last.  The  action  of  the  Toronto  Branch  in  having 
their  schedule  printed  and  distributed  was  noted.  The 
secretary  was  instructed  to  communicate  with  the  Ontario 
Provincial  Division  and  advise  that  this  Branch  Executive 
is  of  the  opinion  that  the  Provincial  Division  should 
take  steps  to  prepare  a  salary  schediJe  along  the  lines 
of  those  of  the  Toronto  and  Niagara  Peninsula  Branches 
and  that  this  schedule  should  be  printed  and  copies  sent, 
to  each  Branch  in  the  Province  with  instructions  to 
distribute  them  to  all  emplo3rers  of  engineers  within  the 
respective  Branch  radii. 

The  matter  of  appointing  a  Branch  Legislation  Com- 
mittee was  discussed.  On  account  of  the  special  nature 

of  this  subject  and  the  large  amount  of  printed  matter 
requiring  perusal  and  study,  it  was  thought  that  particular 
care  should  be  taken  in  appointing  this  committee. 
The  Officers  were  instructed  to  suggest  names  for  such 
a  comniittee  to  the  Executive. 

The  Coimcil  and  Executive  of  the  Ontario  Provincial 
Division  have  approved  the  request  of  the  Branch  to 
hold  the  1920  Professional  Meeting  at  Niagara  Falls 
under  the  auspices  of  the  Branch.  The  Professional 
Meeting  Committee  have  held  two  meetings  up  to 
Feb.  3rd  and  appointed  convenors  of  sub-committees 
for  -attending  to  finance,  entertainment,  papers  and 
publicity.  The  convenors  of  the  sub-committees  have 
received  instructions  to  appoint  their  own  committees 
but  suggestions  as  to  personnel  in  each  case  have  been, 
made  by  the  general  Committee. 

The  Secretary  of  the  Professional  Meeting  Committee 
has  been  in  direct  correspondence  with  the  Secretary 
of  the  American  Institute  of  Chemical  Engineers  in 
connection  with  holding  a  joint  professional  meetings 
and  has  ascertained  that  this  will  not  be  feasible  as  the 
A.I.C.E.  wish  to  hold  their  meeting  at  Montreal. 

The  dates  for  the  Professional  Meeting  have  been 
set  for  September  16th,  17th  and  18th. 

The  attention  of  members  is  called  to  an  oversight 
in  the  Branch  Salary  Schedule  as  published  in  The  Journal 
of  December.  The  signatures  of  Messrs.  N.  R.  Gibson 
and  D.  T.  Black  should  have  been  shown  along  with 
those  of  the  other  members  of  the  Salary  Committee, 
Messrs.  Lazier,  Gisbome  and  Frost.  Mr.  Gibson  and 
Mr.-  Black  approved  the  Salary  Committee  report  but 
were  not  present  at  the  meeting  at  which  it  was  signed 
and  submitted  to  the  Branch. 

Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C.,  Sec.-Treas. 

The  first  meeting  of  the  Branch  for  the  New  Year 
was  held  Monday  evening,  January  19th,  in  the  Audi- 

torium of  the  Chamber  of  Commerce.  There  were  present 
fifteen  members  and  several  friends  of  the  speaker  for 
the  evening. 

The  Branch  business  at  meeting  was  made  very 
brief,  first  the  election  of  A.  T.  Riddell  as  representative 
on  The  Institute  Nominating  Committee,  second  the 
matter  of  the  delegate  to  the  Annual  Convention  at 
Montreal.  This  matter  was  left  in  the  hands  of  the 
executive,  who  later  appointed  our  Chairman,  Mr.  Craig. 

The  main  feature  of  the  evening  was  an  address  by 
Col.  H.  J.  Lamb,  D.S.O.,  M.E.I.C,  who  served  with 
distinction  with  the  Canadian  Overseas  Forces  from 
the  outbreak  of  war  in  1914  until  1917  when  he  was 
seconded  to  the  Imperials,  where,  until  the  spring  of 
1919,  he  acted  as  Assistant  Director  of  Field  Works 
and  Fortifications.  Col.  Lamb  had  been  District  Engineer 
for  Department  of  Public  Works  in  this  district,  and 
his  remarks  were  very  interesting  to  all,  especially  his 
former  business  and  personal  friends  present. 

The  speaker  selected  for  his  talk  the  Second  Battle 
of  Ypres  and  the  preparations  on  the  attack  on  Vimy 
Ridge.  In  spite  of  the  fact  that  Col.  Lamb  had  not 
prepared  a  formal  paper,  his  address  was  listened  to 
with  particular  interest  and  pleasure. 

A  hearty  vote  of  tanks  was  tendered  Col.  Lamb  and 
several  of  the  guests  of  the  evening  spoke  appreciation 
of  his  remarks  and  of  his  record  both  overseas  and  with 
the  Department  of  Public  Works. 

The  meeting  was  adjourned  at  10.10  p.m. 

Peterborough  Branch 
R.  L.  Dobbin,  M.E.I.C,  Secretary. 

The  regular  January  meeting  of  the  Peterborough 
Branch  was  held  on  Thursday  the  8th,  when  Mr.  Jas. 
Mackintosh  gave  a  digest  of  recent  proposed  legislation 
in  the  interests  of  engineers  in  Ontario.  Mr.  Mackintosh 
gave  the  history  of  the  various  attempts  that  have  been 
made  along  this  line,  and  considerable  discussion  took 
place  among  the  members  present.  The  merits  of  the 
different  types  of  legislation  which  have  been  proposed 
by  various  bodies  were  investigated,  but  no  decision  was 
arrived  at.  The  meeting  was  adjourned  until  Saturday 
evening  Jan.  24th,  when  the  discussion  will  be  continued. 

The  Committee  appointed  to  draft  a  set  of  By-Laws 
for  the  Branch,  brought  in  a  report,  and  after  considerable 
discussion  the  matter  was  left  over  for  further  consider- 
ation. 

A.special  meeting  of  the  Branch  was  held  on  Saturday, 
January  24th,  in  the  Board  of  Trade  Rooms,  at  8.00  P.M. 
The  draft  of  proposed  Branch  By-Laws  were  adopted 
as  read,  after  discussion,  were  ordered  to  be  sent  to  the 
Council  for  its  approval. 

P.  P.  Westbye  was  appointed  to  represent  the  Branch 
on  the  Nominating  Committee  at  the  Annual  Meeting 

at  Montreal.  -   ■ 
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Toronto  Branch 

//.  A.  GoUmttfi,  A.M.E  1 X'.,  Stcntanj 
A  r.  .^^(r  meeting  of  the  Branch  was  held  at  the 

Mi::i  !ig  of  the  I'mversitv  of  Toronto  on  Thurs- 
day. 1  ...iu.uv  12th.  1920  at  8.15  P.M. 

The  Chaimian  (R.  O.  Wynne-Roberts)  presided. 
The  minutes  of  the  previous  meeting  were  read  and 

approved. 
The  Chairman  read  several  notices  of  open  engineer- 
ing [v  n  Ontario  for  which  applicants  were  sought. 
1  ^  imian  then  called  upon  the  first  speaker 

of  the  evemng,  Capt.  F.  A.  Dallyn,  to  speak  on  conditions 
in  Siberia. 

Capt.  Dall>Ti  opened  his  remarks  with  the  statement 

that    "  I  r'   'v   very   little   favorable  could   be   said 
about  tlu  cy  or  abihty  of  the  Kolchak  Govern- 

ment."    1  •  eeded  to  tell  a  tale  of  unhappiness, 
misery,  c.  .llh  that  e-visled  there.     He  told  of 
hospitals  where  the  patients  numbered  double  the 
capacity  of  the  rooms,  and  therefore,  half  of  them  had 
no  beds  and  had  to  lie  on  the  Hoor.  He  told  of  large 

cam[>s  where  the  majorit>'  of  the  inmates  were  suffering 
from  typhoid  fever,  and  in  such  condition  were  Ijing 
in  cold  damp  places,  no  covering,  no  heat  and  not  a 
sint'lf  dt>tU)r  to  attend  to  them.  There  was  not  the 
it  Capt.  Dallyn  said,  for  :  of 

die  no  human  organi-ni  ist 
suti»    ̂ .uIldlUuIl^.     He    further    told    of    ;  .ag 
packed  in  box  cars  and  sent  forth  back  ai  •  lun 
to  station,  thus  mcreasing  considerably  the  time  required 
in  reaching  a  certain  destination.  Sometimes  these 

cars  were  not  ojiened  for  several  da>'s  in  succession  when 
no  pro\ ir-ions  wt-re  available.  Man\'  of  these  unfortunate 
ones  were  allhcted  with  sickness  and  disease,  many  of 

them    "  the  road  and  W'  rs. 
Looki  ugh  one  of  the  .  ..rs, 
Capt.  Dallyn  said,  those  inside  did  not  at  all  appear  to 
resemble  human  beings  any  more,  they  looked  more 
like  animals  of  the  lower  type. 

Such  and  similar  pictures  of  conditions  in  Siberia 
were  described  by  Capt.  Dallyn. 

Ma)or   HertzliefK.   who  spok^  a/tef  Capt.   Dallyn. 

Major    Adams,    wfvu 
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fore  brought  on  the  Ciovemment  to  lia. 

brought  ba  ■  '  by  a  p:  ai.      1; eight  such  that  i.  J  the  re 
that  every  one  of  ilieiii  was  relea^sed. 

A  nimiber  of  sli'^-  -  "■'■■■  sfiown  on  the  scr»—"  •'"■■ 
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so  much  more  impre  ~i\c  and  instructive. 

..V. 

Liât  of  Subject  (or  DUritMlon 

Every  Thur-day,  at  8.15  p.m.,  at  Engineers'  Club. 

Feb.      5 — Romance  of  Heat. 

By  E.  METCALF-SIUW. 
Feb.    12— Siberia. 

Captain  F.  A.  DALLYN  and  Major  C.  S. 
L.  HERTZBERG. 

Feb.    19 — Bituminous  Roads. 
By  BRUCE  ALDRICH. 

Feb.    26 — York  Township  Sewerace  Scheme. 
By  J.   M.   M.   GRtlG 

Mar.     4 — Debate  on  "Should  Ei:. 
^  Positive  side  Bv  W.   ̂ .-          uvc 

side  by  Prof.  P.  GILLESPIE. 
Mar.    11 — Toronto  Harbor  Works. 

By   GEO.   T.   Cl  ARK. 

Mar.    18 — Automatic  "1 By  F.  A.  .  ......>.     At  Physic»  Building University. 

Mar.   25 — Concerning  Pridpe<. 
By   FR,\NK   BARBER. 

Apr.      1— Town  Planning  and  the  Canadian  Engineer. 

By   A.   V.   H  M  I 
Apr.      8 — Chemistry  and  1 

By   T.   LlNS.Vi 
Apr.     15— Sarnia  Intake. 

V.  KUSSLEY. 

By   F.    W.   T!  l\ 
Reinforced  Cone. ..  .  .,  <.s. 

By   H.    W.   HEYWOOD. 
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\pr.    22— Application  of  the  Venturi  Principles. 
By  E.   DEAN  WILKES. 

Apr.    2&— Dredging. 
By  W.   E.  M.   BONN. 

May     6 — Ontario  Highway  Policy. 
By  W.  A.  McLEAN. 

Partial  List  of  Papers  Promised  for  tlie  Autumn  Session 

Chippewa  Hvdro  Electric  Power  Scheme. 
By  H.  G.  ACRES. 

Geologj-  in  Relation  to  Engineering. 
By  C.   W.   KNIGHT. 

Hydro  Radiais. 
By  F.  A.   GABY. 

General  Refining  Practice. 
By  C.  E.   DEAN. 

Progress   and    Development   in   Design   of   Centrifugal 
FÎimps. 

By  T.  M.  JONES  and  A.  T.  CLARK. 
New  Toronto  Union  Station. 

By  J.   R.   W.  AMBROSE. 
Design  of  Sewage  Treatment  Works. 

By  W.   R.  WORTH  INGTON. 
Piimps  and  Power. 

By  JAMES  MILNE. 
Reinforced  Concrete. 

By  J.  C.  KRUMM. 
Mesopotamia. 

Captain  L.  WYNNE-ROBERTS,   R.E. 
Engineers  in  Relation  to  Contractors. 

By  W.  E.  DOUGLAS. 
Forms  for  Concrete  Work. 

By  T.  T.  BLACK. 
Steel  Forging  and  Heat  Treating  Furnaces. 

By  R.   R.  KNIGHT. 
Purchase  of  Fuel  on  B.t.u.  Basis. 

By  Prof.  L.  M.  ARKLEY. 
Street  Paving, 

By  MURRAY  A.  STEWART. 
Toronto  Gas  Works. 

By  A.  HEWITT. 
Hydro  Electric  Power. 

By  T.   H.  HOGG. 
Concrete. 

By  R.  B.   YOUNG. 

Kingston  Branch 

W.  p.  Wilgar,  A.M.E.I.C.,  Sec.-Treas. 
An  open  meeting  of  the  Branch  was  held  in  Fleming 

Hall,  Queen's  University  at  8.00  p.m.  Tuesday  January 20th  1920. 

The  minutes  of  the  previous  meeting  were  read  and 
approved. 

J. ,  M.  Campbell  read  a  very  interesting  and 
instructive  paper  on  the  Electrical  Power  Plant  at  King- 

ston Mills. 

The    paper    was    discussed    by    Prof.    Alexander 
Macphail,  C.M.G.  and  Prof.  W.  P.  Wilgar. 

A  hearty  vote  of  thanks  was  tendered  by  the  chair- 
man to  the  speaker. 
The  meeting  adjourned  at  10  p.m. 

Ottawa  Branch 

M.  F.  Cochrane,  A.M.E.I.C,  Sec.-Treas. 

The  first  Branch  Luncheon  for  the  year  was  held 
on  February  12th,  when  J.  A.  Wilson,  A.M.E.I.C, 
Assistant  Deputy  Minister  of  the  Naval  Service,  addressed 

a  large  gathering  of  the  members  on  "  Progress  in  Avia- 

tion." 

Mr.  Wilson  has  recently  visited  England  in  his 
capacity  as  Member  of  the  Canadian  Air  Board,  and, 
while  there,  inspected  many  of  the  air  stations  under  the 
control  of  the  Air  Ministry  and  the  factories  of  the  principal 
aricraft  manufacturers. 

Mr.  Wilson  gave  a  very  able  and  interesting  address 
covering  a  wide  field.  His  address  will  be  published  in 
a  later  number  of  The  Journal. 

The  members  of  the  branch  executive  have  felt 
for  some  time  that  it  would  be  a  great  advantage  to  have 
closer  working  arrangements  with  the  other  technical 
and  scientific  association?  in  Ottawa,  so  as  to  avoid 
overlapping  of  meetings,  to  arrange  for  joint  meetings, 
and  to  co-operate  in  securing  speakers,  etc. 

The  success  of  the  recent  joint  meeting  with  the 
Architects  and  Town  Planners  led  to  an  arrangement 
by  which  three  membeis  of  the  branch  should  meet 
with  an  equal  number  of  representatives  from  each  of 
the  ten  other  principal  technical  associations  in  Ottawa, 
to  discuss  means  of  co-operation.  This  meeting  was 
held  on  February  6th,  but  it  was  soon  evident  that  the 
delegates  from  the  other  associations  wished  to  make  use 
of  this  opportunity  to  discuss  more  ambitious  aims, 
and,  after  receiving  the  views  of  the  members  of  the 
Ottawa  Branch,  it  was  decided  that  advantage  should 
be  taken  of  this  representative  meeting  to  decide  what 
steps  would  be  most  effective  in  protecting  the  interest 
of  all  the  scientific  and  technical  officiers  in  the  Federal 
Civil  Service.  Since  that  time  other  meetings  have 
been  held,  and  an  Institute  of  Professional  Civil  Servants 
has  been  organized.  This,  of  course,  has  no  connection 
with  The  Engineering  Institute  except  that  it  will  probably 
contain  many  members  in  common  with  The  Institute. 

At  the  recent  Annual  Convention  of  the  Dominion 
Land  Surveyors  two  papers  were  read  by  members  of  the 
branch.  One  by  Major  Nelles,  on  Standard  Topogra- 

phical Maps,  showing  how  the  standard  rules  laid  down 
by  the  International  Map  Committee  which  met  in 
London  in  1909  could  be  most  usefully  applied  in  Canada, 
the  other  was  by  Mr.  Lambart,  on  the  latest  develop- 

ments in  Aerial  Photography  as  applied  to  surveying. 
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i:>. Moiitrt'al  Hraiu'h 

Fmloick  B.  tirown,  .V.A\/.C.,  St<.'Trtat. 

nuipiHHv  evfninjj  at  8.15  **  is  oiK'r  nioff  tl»c  tJucaii, 
If    meflinKs    of    iht*    ̂ l>rll  K    |>r<'gfamnu- 

The  first  rrni!:tr  nifrtiti?  of  the  new  Nca>un  w:is  held 
on  Thur>*l.i\  «  Mr.  \V;ilur  I 

in  thf  ihair   \\      .;,..,..,,  M.K.I  ('    
an  aildn-vs  on  the  lorniatioii  ii(  frazil  ai;  :    icc. 
TIh'  l«xtun*  \v-     .11..  ....  -I   ̂ iii,  nioviiiR  imiun    lilms. 
and  the  aiteiu  <•  of  the  larnest  of  the  present 
winter  sfason.  uic  luu  ai  Headquarters  beinjj  crowded 
to  capacity. 

The  piclurvs  wer:'  the  result  of  a  s«Ties  of  exp^Timent'; 
c;!-  It    in    t!       • 
»t  bv  the  1'  >. 
D  Trade  ami  Commerce  under  the  direction 

ol  ....       ,  ..v.    The  apjwratus  uved  included  a  numlx-r 
of  large  water  bottles,  distilled  water,  and  a  moving 
picture  camera  with  micro^copic  lens.  The  pictures 
showi-J  in  detail  the  fonnation  of  the  ice  in  the  bottles. 

in    '     '  '  ■  ■    irer.  until 
ihi  .  cnt  Ixxiy, 
either  at  ilu-  lop  ol  boiiom  ol  ilie  container.  It  was  the 
lirait  time  that  these  pictures  have  been  displayed,  but 
it  was  stated  that  a  number  of  films  had  been  made, 
and  that  these  would  be  available  for  the  use  of  other 
branches  of  The  InftituU. 

In  the  course  of  his  lecture  Mr.  Murphy  explained 
that  the  motive  of  the  pictures  was  to  show  on  graphic 
form  the  manner  of  the  formation  of  frazil  and  anchor 

icr  "  'le  way  in  which  it  interfered  with  water  power 
m.  .As  a  result  of  twenty  yea.'-s'  study,  much 
of  It  with  I*rof.  Barnes  of  Mt-(iill,  it  had  been  established 
that  a  difference  of  I-IUOO  degree  in  temf>eralure  made 
all  the  difference  between  clogging  of  machinery  by 
frazil  ice.  or  clear  working  of  the  machinery.  If  the 
metal  parts  were  a  thousandth  of  a  degree  above  the 

freezing  pi:   ■    '  ;ld  have  no  trouble;  if  a  thousandth 
part  ol  a  they  would  attract  the  frazil,  and 
in  an  incredibly  !»liori  lime  become  clogged. 

To  avert   this    ex'  '  to  water  ix)wer 
machiner>',   Mr.   Mur;  easy  and  cheap 
ni-  ould  Ix'  Used  lo  raibc-  liic  \>  '.re  of  the 
ni.  or  water  to  a  point  where  i  loni  frazil 
or  anchor  ice  would  be  avoided.  In  the  hims  a  bottle 
was  shown  where  frazil  was  forming  with  two  steel  rods 
immersed.  One  was  just  above  freezing  point,  the 
other  just  below,  the  former  remained  clear  as  the 
frazil  formed,  but  within  a  few  moments  the  latter  was 
covered  with  growing  masses  of  ice. 

Mr.  Murphy  sliowed  some  slides  of  a  river  near 
Dixon,  Illinois,  and  read  some  correspondence  with  the 
cr:  ncemed,    in    co-  with    a    famous 
h'  'it   bv   an  ice-h;!;  company  against 
an  »!..  it   was  shown  that  the 
plant  >.  a  cubic  feet  per  second  of 
warm  exhaust  water  i.ai  about  50°  F.)  into  the  stream 

(.mil  1  -. 
coulil    \m 

would  I- 
^trcarn. 

\    reguli''     m. -.-!!'•''    i.r    'î.      Wr  ,' 
1,1  ,...  f1 . 

evening  of   1 
w  Inch   Lieut  .*..*.. 

lecture  on  "  .Aerial 
J.  H 

i  ity.     Lieut. 
(..vi.i  ̂   ...  ...    .^v lure  that  '■"• 
ment  s  had  been  that  of 
was  found  to  be  of  gn 
features  in  a  landscape. 

He  Fïointed  out   the  value  • 
topographic   sur\ey,   and   ii. 
this  direction. 

During  the  inicnui 
to  niL-mtx-r^  pre^<•nt  to  i 
photographies  taken   on   the   Canadian   iront.     A  sJxirt 

discussion    followed,    during    which    P.""'       f'-<  ■     ('     ' -Amrslrung  si»ke  brielh  on  the  value  ' 
in  war  time  and  testified  to  the  ai    ■•  i  i.n^..  iJi.^^r. 
work.    A  number  of  members  >  .ed  to  the  dis- 
cussion. 

PROGR.\i\L\IE  OF  MEETINGS 

February  to  April  1920 

Always  at  8.15  p.m.  sharp. 

Always  on  Thursday  <:-\<.iiinc. 

Feb.    12 — Ice  Formation. 
Illustrated  bv  Nfoving  Pictures.    By  JOHN 
MLRPHY,  NI  E.I.C. 

Ckairmwi—  Mr.  Francii. 

Feb.    19— Aerial  Photographv  in  War. 
By  Lieut.  C.  C.  BROOKS.  M.c 

ChaintM *—  M r.  li  u nUr. 

Feb.    2G— Eleclro-M  •«. 
Bv      AL.  ....    D.      D^.. 

F.R.S.C.  .M.K.l.C.   &  CLARENCE  V. 
CHRISTIE,  B.Sc.,  M.A..  M.E.I.C. 

Chairman — Si.  iinç. 
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Mar.     4 — Industrial  Relations. 
By  J.  S.  CAMERON,  A.M.E.I.C. 

Chairman — Mr.  Rutherford. 
Mar.   11 — Steam  Turbines;  Manufacture  &  Testing. 

By  G.  E.  NEWELL. 
Chairman — Mr.  G.  K.  McDougall. 

Mar.   18 — The  Utilization  of  Lignite. 
By  R.  de  L.  FRENCH,  M.E.I.C. 

Chairman — Mr.  MacLeod. 
Moving  Pictures  will  be  shown  Illustrating 

the  Peat  Industry. 
By  E.  V.  Moore,  M.E.I.C. 

Mar.  25 — Replanning  Montreal  &  District. 
By  JAMES  EWING,  M.E.I.C. 

Chairman — Mr.  Lefebvre. 
Apr.      1 — No  meeting — Easter  vacation. 

Apr.      8 — St.  Maurice  River  Regulation:  the  Gouin  Dam. 
By  O.  LEFEBVRE,  M.E.I.C. 

Chairman — Mr.  Surveyer. 
Apr.    15 — Naval   Gunnery. 

By  LORD  CONGLETON,  J.E.I.C. 
Chairman — Mr.  Farmer. 

Apr.    22 — Cotton  Rope  for  Power  Transmission. 
By  J.  MELVILLE  ALLISON. 

Chairman — Mr.  Newell. 

Apr.    29 — The  Engineering  Features  of  Tramway  Opera- tion. 

By  D.  E.  BLAIR,  A.M.E.I.C. 
Chairman — Mr.  Burnett. 

St.  John  Branch 

A.  R.  Crookshank,  M.E.I.C,  Secretary. 

How  best  to  protect  St.  John  harbor  from  heavy- 
seas,  great  tides  and  undertow,  formed  a  live  topic  of 
discussion  at  a  meeting  of  the  St.  John  branch  of 
the  Canadian  Engineering  Institute  in  the  old  post 
ofhce  building  on  January  22.  F.  W.  Holt,  CE., 
read  an  interesting  paper  on  the  subject.  He  also 
proposed  the  development  of  the  outer  section  of  the 

west  side  from  Sheldon's  Point  to  Negro  Point,  the  reclaim- 
ed land  to  be  used  for  manufacturing  purposes  and  for 

docks  and  terminals.  Instead  of  a  continuation  of  the 
Negro  Point  breakwater  to  Partridge  Island,  he  proposed 
the  construction  of  a  breakwater  2500  eventually  10,200 
feet  long  to  the  westward  of  the  island  and  extending 

towords  Sheldon's  Point,  leaving  the  passage  between 
the  island  and  the  mainland  open.  He  believed  in 
building  a  breakwater  side-on  to  the  seas  and  not  bow-on. 
He  admitted  that  the  development  of  the  locality  he 
mentioned  and  the  construction  of  a  long  breakwater 
would  cost  a  very  large  sum,  but  thought  it  would  be 
financially  possible  and  profitable  as  well.  He  mentioned 
the  fact  the  $25,000,000  had  been  spent  in  developing 
Halifax  harbor. 

City  and  town  planning  and  engineering  problems 
were  considered  at  a  joint  public  meeting  ofthe  St.  John 
branch  of  The  Engineering  Institute  of  Canada,  the 
housing  committees  of  the  Commercial  Club  and 
Board  of  Trade,  held  at  the  Foard  of  Trade  rooms. 
C.  C.  Kirby,  C.E.,  presided,  and  A.  R.  Crookshank 
flashed  numerous  views  on  the  screen.  Among  those 
present  were  Mayor  Hayes,  R.  W.  Wigmore,  M.P., 
commissioners  Thornton  and  Fisher. 

W.  F.  Burditt,  chairman  of  the  St.  John  town  planning 
and  city  expansion  committee,  read  a  very  interesting 

paper  on  "  Town  Planning  and  Engineering  Problems," and  H.  L.  Syemour,  A.M.E.I.C,  engineer  assistant  to 
the  dominion  housing  and  town  planning  adviser  at 

Ottawa,  spoke  of  "  Some  of  the  General  Principles  of 
city  Planning  with  Application  to  St.  John." 

Mr.  Burditt  called  attention  to  the  fact  that  town 
planning  was  essentially  an  engineering  problem  and 
suggested  two  leading  principles,  adapta  ion  to  purpose 
and  adaptation  to  site.  These  were  the  main  ideas  to 
be  kept  in  mind.  It  was  obvious  that  the  streets  of  a 
city  could  not  be  planned  without  considering  the  purposes 
they  are  to  serve.  In  laying  out  streets  in  the  past, 
future  plans  had  been  largely  disregarded,  as  many 
of  them  were  laid  out  merely  to  sell  land.  When  a  man 
plans  a  home  he  usually  provide,  for  every  convenience 
he  can  afford. 

Cities  should  be  planned  as  is  the  modem  factory. 
Streets  should  not  be  laid  out  without  due  provision  for 
trafific,  as  they  have  been  in  the  past.  In  some  American 
cities  it  has  been  estimated  that  ten  per  cent  of  the 

people's  time  is  lost  by  the  poorly  laid  out  streets.  Views of  cities  having  the  radial  system  of  street  planning 
were  showed  on  the  screen.  The  rectangular  plan, 
Mr.  Burditt  said,  was  the  least  advantageous  from  an 
architectural  standpoint. 

Mr.  Burditt  also  spoke  of  other  developments 
comtemplated,  including  the  erection  of  a  new  Union 
Station.  He  suggested  a  viaduct  for  the  relief  of  traffic, 
and  that  a  new  street  be  built  from  the  corner  of  Charlotte 
and  Union  Street?  to  the  General  Public  Hospital,  with 
the  widening  of  Charlotte  and  Union  Streets. 

Mr.  Burditt  spoke  of  the  excellent  opportunities 
for  a  system  of  parks  and  scenic  drives  in  the  wild,  rock 
country  which  lies  to  the  northward  of  the  city.  He 
thought  that  now  was  the  time  to  reserve  land  while 
it  was  cheap.  Proper  roads  would  open  up  part  of 
that  district.  By  way  of  illustration,  views  of  parks 
in  Boston  and  elsewhere  were  shown.  Mr.  Burditt  said 
that  the  beauties  of  the  wilds  of  St.  John  were  not  excelled 
by  eastern  parks  an^Tvhere.  He  also  said  that  St.  John 
had  thirty  miles  of  waterfront  which  could  be  improved 
and  beautified  as  had  been  done  by  cities  elsewhere, 
some  no  larger  than  St.  John. 

Mr.  Seymour  spoke  of  visiting  the  wilds  of  St.  John 
with  which  he  was  duly  impressed.  He  said  that  legisla- 

tion was  an  important  matter  as  it  was  necessary  to  make 
town  planning  effective.  In  the  absence  of  legislation 
the  best  laid  out  town  might  become  a  poorly  managed 
lace.    The  zone  system,  backed  by  law,  prevented  the 

I 
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Halifax Branch 

F.  R.  Fautkiur.   M.EJ.C,  Stc.-Treas. 

The  of  the  Halifax   Branch   during   the 
raonlli  ol  .    were  largely  conhned  to  ccnunittee 
work.  At  tile  regular  meeiing  held  in  Decemlx-r.  as 
the  result  of  an  open  discussion  on  the  proposed  bridge 
between  Halifax  and  Dartmouth,  a  committee  was 
appointed  to  investigate  this  question  with  special 
reference  to  the  technical  points  involved.  The  ccm- 
mercial  or.  "ons  of  Halifax  and   Dartmouth  have 
orgaruzefi  .  1  committee,  consisting  of  one  member 

each   frdm   u  'US   Ixxi'  '   the  chairman  of 
our  bnd^e  cci;.  L.  H.  \.  i.  A.M.E.l.C.  was 
appointed  as  our  representative  on  this  general  com- 
raiiiee  to  deal  particularly  with  the  Teclmical  questions. 

The  Branch  has  also  received  a  tentative  ofïer  from 
«nu-  '  men  of  Halifax  and  Dartmouth  to  finance 
the  pu   :...:y  investigations  necessary,  and  the  Branch 
ha-  offered  to  carry  on  such  work  at  cost.  Such  an 
investigation  would  demonstrate  to  the  general  public, 
most  forcibly,  the  value  of  our  organization  to  them. 

The  question  of  Legislation  has  been  engaging  the 
.::      ■■  of  the  Engineers  of  the  Pro\'ince.     In  October 
a  in  the  cilv  elected  a  temporary'  committee  to 
u  ■  ■       ■      '■•  ".-d a  re 
s  January.     .At 
il  .  continued   in 
ofhce  with  power  to  add  to  the  number  and  the  meeting 
unanimously  approved  of  the  idea  of  securing  legislation 
and  resolved  to  devote  their  best  ofïorts  to  secure  il. 
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C.  A.  Joulton,  Jr..  E.I.C.,  is  now  with  E.  G.  M. 
Cape  Company,  Limited,  Montreal,  and  is  at  present 
stationed  in  Sherbrooke,  P.Q. * 

Baron  Gustave  de  Coriolis,  A.M.E.LC,  is  once 
more  leaving  Canada  for  Paris,  where  he  expects  to 
remain  for  several  years. 

Arthm-  Fournier,  A.M.E.LC,  has  joined  the  firm 
of  Primeau  and  Co.  Ltd.,  Builders  Supplies,  Quebec 
city,  as  Vice-President  and  Sales  Manager. 

T.  W.  Lesage,  M.E.LC,  superintendent  of  the 
waterworks  of  the  city,  is  retiring  from  the  service  of 
Montreal  after  his  long  service. 

H.  M.  Campbell,  J.E.LC,  has  resigned  from  the 
Welland  Ship  Canal  staff  and  is  now  Production  Engineer 
at  the  works  of  Whitman-Barnes,  St.  Catharines. 

R.  R.  Knight,  M.E.LC,  has  recently  accepted  a 
position  as  Toronto  engineer  and  manager  of  Francis 
Hankin  &  Co.,  Limited,  with  headquarters  at  609  Temple 
Building,  Toronto. * 

W.  B.  MacDonald,  M.E.LC,  has  resigned  as 
Mechanical  Engineer  of  the  Welland  Ship  Canal  and  is 
now  Superintendent  of  the  Electric  Steel  and  Metal 

Companies'  plant  at  Welland. 

Lieut.  Col.  George  W.  MacLeod,  D.S.O.,  A.M.E.LC. 
of  Edmonton,  Alta  was  elected  president  of  the  Alberta 

Land  Surveyer's  Asso.  at  a  meeting  of  that  body  held 
in  Edmonton  on  January  20th. * 

J.  N.  Agghnan,  A.M.E.LC,  has  just  left  on  a  four 

month's  tour  to  Eastern  Europe  to  investigate  and  report on  engineering  prospects  for  Anerican  interests.  His  present 
address  is  Helvig  Han,  No.  28  Pera,  Constantinople, 
Turkey. 

Frank  O'B.  Nehin,  A.M.E.LC,.  formerly  assistant 
engineer  for  the  Mount  Royal  Tunnel  and  Terminal 
Company  has  transferred  his  business  connections  and 
is  now  field  engineer  for  the  Beaver  Board  Company, 
Buffalo,  N.Y. 

* 

G.  M.  Hamilton,  M.C,  A.M.E.LC,  has  resigned 
from  the  Welland  Ship  Canal  staff  and  started  in  business 
for  himself  at  Niagara  Falls  as  agent  for  the  Willard 
Battery  Service.    His  place  of  business  is  in  the  Clifton 
Hotel  building. * 

Capt.  N.  J.  Wallis,  A.M.E.LC,  who  was  overseas 
with  the  Canadian  Engineers,  returned  to  Canada  in 
November  last,  and  is  at  present  District  Engineer, 
Reclamation  Branch,  Public  Works  of  Manitoba,  Win- 

nipeg, Man, 

Stanley  A.  Neilson,  B.Sc,  J.E.LC,  was  married  on 
January  28th,  1920  to  Hazel  Jean,  daughter  of  Mrs. 
John  John  Allan.  Mr.  Neilson  is  a  son  of  the  late 
Matthew  Neilson,  CE.  who  was  one  of  the  old  time 
members  of  the  E.I.C,  when  it  was  known  as  the  Canadian 
Society  of  Civil  Engineers. 

Major  A.  S.  Dawes,  A.M.E.LC,  enlisted  with  the 
21st  Battery,  C.F.A.  in  February  1915.  He  arrived  in 
France  in  May  1915  and  was  posted  to  the  2nd  Brigade 
C.F.A.  He  was  twice  wounded  and  in  October  1917 
was  awarded  the  Military  Cross.    He  returned  to  Canada 
and  was  demobilized  in  April  1919. 

* 

H.  H.  Charles,  Esq.,  A.M.E.LC  enlisted  as  a  sapper 
in  the  CO.R.CC  in  March  1915,  and  went  to  France 
in  August  1915.  He  rose  to  the  rank  of  Acting  Major, 
and  on  becoming  a  casualty  reverted  to  Captain  which 
rank  he  retained.    He  returned  to  Canada  in  April  1919, 
and  was  demobilized  in  September  1919. * 

M.  L.  D.  McFadane,  S.E.I.C,  enlisted  in  1914  with 
the  Middlesex  Regiment,  going  to  France  the  same 
year,  where  he  was  transferred  to  the  R.F.C  and  subser 
quently  served  with  that  unit.  He  is  now  about  to  be 
invalided  on  account  of  wounds  received  while  on  active 
service. 

G.  P.  Morse,  A.M.E.LC,  since  returning  from  over- 
seas is  located  in  Winnipeg  as  Assistant  Engineer,  Public 

Works  of  Canada.  Besides  service  with  the  10th  Batta- 
lion, CE.  during  the  1918  campaign,  he  was  specially 

employed  by  the  War  Office  in  Ireland  and  elsewhere, 
in  charge  of  aerodrome  construction. * 

E.E.  Down,  Jr.,  E.LC,  has  joined  the  field  engineer- 
ing staff  of  the  Hydro-Electric  Power  Commission  on 

Niagara  Power  Development  at  Niagara  Falls,  and 
has  identified  himself  actively  with  the  Niagara  Peninsula 
Branch  of  The  Institute.  Mf.  Down  was  demobilized 

in  May  1919  from  "A"  Company,  2nd  Battalion, 
Canadian  Engineers. 

Howard  Kelley,  M.E.LC,  President  of  the  Grand 
Trunk  Railway  has  been  nominated  as  the  Chairman 
of  the  Dominion  Railway  Board  which  will  manage  the 
Grand  Trunk  Railway  and  the  Grand  Trunk  Pacific 
Railway,  pending  their  absorption  in  the  Canadian 
National  System.  S.  J.  Hungerford,  M.E.LC,  has 
been  mentioned  as  a  probable  addition  to  this  Board. 

K.  H.  Smith,  A.M.E.LC,  Chief  Engineer  of  the 
Nova  Scotia  Power  Commission  addressed  the  Com- 

mercial Club  of  St.  John,  N.B.  on  February  13th,  his 

subject  being;  "  Liquid  Assets  of  the  Maritime  Provinces." 
Mr.  Smith  dealt  with  the  proposed  hydro-electric  develop- 

ments with  particular  reference  to  those  under  actual 
construction  and  those  contemplated  for  the  immediate 
future. 

E.  J.  Owens,  Jr.  E.LC,  office  engineer  of  the  St.  John 
&  Quebec  Ry.  has  been  appointed  office  engineer  of  the 
Dept.  of  Public  Works,   Highway  Division,   reporting 
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He  will  still  cuiuinui"  his  duties  as  City  Knjjineer. • 

K.  C.  Gaines,  M.K  IC  ,  who  for  the  la<t  three  years 
lus  !  MUt'r  in  I  the  ci  !iK 
m;ul  lepartnv  the     1  ije 
0>nipaiiy  has  severi*d  his  connection  with  the  alxjve 
finn,  and  will  return  to  the  I'nited  States.  He  has 
accepti>d  a  position  with  the  Mead  Morrison  Mfj;.  Com- 

pany and  will  be  kxated  at  their  Chicago  ollce.  The 
lattiT  Comixiny  specializes  on  coal  handling  and  hoisting 

nujchiner>'  equipment. 

Capt.  C.  S.  Walley.  M.C..  Jr..  E.I.C..  enlisted  as  a 
trooper  in  the  2nd  Field  Company  Canadian  Engineers 
in  April  1915.  He  was  transferred  to  the  44th  Battalion, 
C.E.F.  as  a  private,  and  received  his  ccmmission  as 
Lk-uienanl  in  October  1915.  He  was  awarded  the 
Military  Cross  in  January  1918.  and  in  May  1918  was 
i^etted  Captain  to  the  9lh  Battalion.  Canadian 
Engineers.  He  returned  to  Canada  and  was  demobilized 
m  Apnl  1919. 

H.  E.  M.  Kensit,  M.E.I.C.,  enlisted  in  September 

1915  with  the  Canadian  Engineers,  and  ser\'ed  in  France 
as  a  sapper  with  the  2nd  Field  Company.  He  was 

severely  wounded  at  \'imy  Ridge  in  .April  1917.  and  on 
lea\ing  hospital  was  transferrtxi  to  the  Ministry  of 
Munitions  of  War.  England  as  Dilution  cflker. 
He    v  ;    in   the    inspection   and    organization 
ofmu  iksand    national  factories  till  Januarv 
1919. 

Lieut.  H  Sprenger,  Jr.,  E.I.C.,  enlisted  in  the  lOOth 
Regiment  Winnipeg  Grenadiers  in  December  1915,  went 
overseas  in  November  1916  and  was  transferred  to  the 
C.  !         ..rs  in  February   1917.     In  May   1918 
1  .  engineering  uflicer  to  Canadian  Corps 
Hi.r.  >    .Xiiiilcry   and  was  in  charge  of  all   <  ;!g 
work  m  i.i>i)iicction  with  heavy  artillery  posiiioi  .  l-s, 
camouJlage,  etc.  He  left  France  in  March  1919  and 
was  demobilized  in  Canada  in  August  1919. 

Lieut.  Arthur  C.  Oxley.  D.C.M.,  M.C.,  A.M.E.I.C, 
enlisted  in  September  1914  as  a  sapper  with  the  2nd 

Field  Ctmpitny,  Can.ii'       '  <  r^.     In  November  1916 
he  was  apix)inled  to  .  ;  rank  in  C.E.T.D.  and 
ser\i<i  in  Canada.  Li  Llai.d  ai.d  France  with  the  2nd 
F.C.C.E..  124  I  loi.ecr  Failalion.  and  the  lOlh  Battalion, 
Canadian  Engineers.  He  was  awarded  the  D.C.M.,  and 

M.C.,  and  was  mentioned  in  Sir.  Douglas  Haig's  despat- 
ches.   Lieut.  Oxley  was    demobilized  in  June   1919. 

Capt.    Wilfrid    K     Il.-r.h-     A  M  i:  I  C      tnli!c<i    in 

February  1916.  wii' 
engim-cr  at  Car"  ' when    he    was 
Coi; 

H. 

drc'iiit  Coll. 

to  O.C.  of 
to  Canada  in  July  1919. 

James  White,  M.E.I.C.  Deputy  H 
mission  of  Conservation,  addressed  the 
ence  on  the  Fur  Industry  ai.d  Wild  I., 

the  Windsor  Hotel,  Moiui'  !  ' 
19th,  the  subject  heirg  "  W  : 
tion    nay    accomplish."     This   L* 
held   under   the   joint   auspices  of  : 

Conservation   and    the   Advisory    lioard   on    \'* 
Protection,  and  which  was  the  first  of  Us  kii>'i  *  ! 
Canada,  was  a  great  success. 

R.  S.  Lea,  M.E.I.C.,&  W.  S.  Lea.  M.E.I.CConsulting 

Engineers  have  prepared  a  f'  ^    '      'Montreal 
on  the  aqueduct  project  f<'r  Three 

schemes   have    been    p:  ilie    tu^^l    '<.<j 
aqueduct  as  a  water  sU;  .   .        iy,  the  other  xv-  '.■ 
the  aqueduct  partly  for  power  and  partly  for  water.     It 

is  recommended   that   the  aqueduct   be  c<  ■"•'•''-'    '  •; water  supply   purposes  only  at   a  cost  o. 
that  a  new  motor  driven  power  plant  be  i  ^  ̂^ 
that  the  capacity  of  the  filtration  plant  be  ; 

Lieut.    F.    Alport.    M.C.,    A.M.E.I.C.    enliMed    in 
November    1914.    going   to   England   i: 
sergeant  No.  6  Field  Company.  2nd  C. 

and  to  France  in  September  1915.     Hi- 
October  1915.  getting  h\-  ■  ■  n^nission  ii. 
In  April  1918  he  was  •  4th  C. 

Engineers,  and  in  May  km. s  i;t.-  wa--    * 

4th  Bde.  CE.     Lieut.'  Alport  was  . Cross  in  October  1918.     H<  :  '.o  La:-iCa  ::;  j^!> 
1919,  and  now  resides  in  i  »:it. 

About  80  officials  and  emnl.'Vn  -  cif  M(>rn<  Knowles, 
Inc.  of  Pittsburg.  Pa.,  wer. 
University  Club,  on  the  o>.v..   - 
of    the    companv.    At    the    dirmer.    Moms    1 

M.E.I.C.  n..  '    ■'  ■.emeni  t'    •  •'   
had  been  i  that   « 
Pratt  of  C:. 
continue  t< 

organization^    v developed    in    ̂   ^ 

town  planning,  indusinal  housing,  etc. 
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Howard  W.  Tye,  M.C.,  A.M.E.I.C,  enlisted  as 
Lieutenant  with  the  195th  Battahon  in  January  1916, 
going  overseas  in  November  1916.  On  arrival  in  England 
the  195th  Battalion  was  broken  up  and  Lieutenant  Tye 
was  transferred  to  the  78th  Battalion,  serving  with  that 
unit  in  France  from  December  1916  till  May  1918,  taking 
part  in  the  actions  at  Vimy  Ridge,  Courcellette,  Avion, 
and  Passchendaele.  In  May  1918  he  was  invalided  to 
England  with  trench  fever  and  influenza.  Lieut  Tye 
was  awarded  the  Military  Cross  for  services  at  Passchen- 

daele.   He  returned  to  Canada  in  the  early  part  of  1919. 
* 

Lieut.  W.  H.  Richardson,  M.C.,  S.E.I.C,  enlisted 
with  the  Canadian  Engineers  in  November  1914,  and 
was  transferred  to  the  2nd  Division  Signal  Company 
on  the  formation  of  the  2nd  Division.  He  went  to 
France  in  September  1915  and  was  commissioned  in 
November  1915  in  the  8th  Battalion  of  the  London 
Regiment.  In  June  1917  he  was  awarded  the  MiHtary 
Cross  and  in  September  1917  was  given  a  Bar  to  the 
M.C.  He  was  wounded  in  action  on  September  20, 
1917  and  was  transferred  to  the  Territorial  Reserve  Force 
in  November  1918. 

Major  A.  P.  Liiiton,  A.M.E.I.C,  was  commissioned 
a  Lieut,  with  the  68th  Battalion  in  July  1916.  After 
arrival  in  England  he  was  transferred  to  the  1st  Battahon, 
Canadian  Pioneers,  and  served  with  them  in  France 
and  Belgium.  From  June  1917  till  September  1918, 
Lieut.  Linton  was  with  the  9th  Battalion,  Canadian 
Railway  Troops,  and  was  later  commanding  officer  of 
the  1st  Bridging  Company,  Canadian  Railway  Troops, 
serving  in  Palestine  and  Syria  with  the  Egyptian  Expediti- 

onary Force.  He  was  granted  the  O.B.E.  in  1919. 
In  1916  he  was  promoted  to  Captain,  and  in  1917  promoted 
to  Major. 

* 

Capt.  Henry  C.  McMordie,  Jr.,  E.I.C.,  enlisted  in 
Winnipeg  in  October  1914  with  the  Cameron  High- 

landers of  Canada,  and  arrived  in  England  in  May  1915. 
From  October  1915  till  September  1916  he  was  assistant 
instructer  in  engineering  at  Canadian  Military  School, 
Shomclifïe.  He  served  in  France  with  the  42nd  Field 
Co.,  Canadian  Engineers  (later  42nd  Battalion,  C.E.) 
from  September  1916  till  November  1918,  when  he  was 
invalided  to  England.  He  was  for  five  months  at 
Canadian  Headquarters,  Rhyl.  Wales  as  railway  trans- 

port officer,  and  was  demobilized  from  the  C.E.F.  in 
July  1919. * 

Major  C.  Flint,  A.M.E.I.C,  enlisted  in  April  1915 
with  the  Canadian  Overseas  Railway  Construction  Corps, 
serving'  as  lieutenant  in  Belgium  and  France  until 
February  1917,  when  he  was  transferred  as  major  to 
the  4th  Battahon  C.R.T.  He  was  seconded  to  Royal 
Naval  Seige  Guns  (on  Flanders  Coast,  Nieuport)  from 
April  1917  till  January  1919  when  he  was  engaged  in 
mounting  and  transportation  of  heavy  naval  guns  and 
construction  of  concrete  emplacements.  He  was  award- 

ed the'D.S.O.  in  June  1918,  the  Croix  de  Guerre  (France) in  Dec.  1918,  and  was  mentioned  in  despatches  in  Dec. 
1918. 

Lt.  Col.  Ibbotson  Leonard,  D.S.O.,  A.M.E.I.C, 
enlisted  in  the  24th  Battalion  in  October  1914  and  was 
given  command  of  the  7th  Canadian  Mounted  Rifles 
in  January  1915.  He  went  to  France  in  September 
191.5  as  O.C  Mounted  Troops  2nd  Canadian  Division 
until  all  Canadian  Divisional  Cavalry  was  formed  into 
Canadian  Light  Horse  in  the  Field  in  May  1916.  He 
commanded  the  C.L.H.  from  March  1917  until  the 
armistice  was  signed,  serving  continuously  in  France 
and  participating  in  all  the  engagements  of  the  Canadian 
Corps  from  the  time  of  its  formation.  Lt.-Col.  Leonard 
was  twice  mentioned  in  despatches,  and  was  awarded 
the  D.S.O.  for  distinguished  services  in  the  field. 

H.  C  Kennedy,  A.M.E.I.C,  enlisted  with  the  24th 
Battalion,  V.R.  in  May  1915,  and  was  with  that  Battalion 
from  May  to  November  1915  in  both  England  and  France. 
In  November  1915  he  was  invalided  to  England,  and  in 
January  1916  was  attached  to  'he  39th  Battalion  and 
promoted  to  Captain.  In  July  1916  he  was  transferred 
to  the  Canadian  Army  Corps,  and  in  August  1917  was 
seconded  to  the  War  Office  and  was  lesident  engineer 
on  Aerodrome  Construction  from  August  1917  to  May 
1918.  In  May  1918  he  reverted  to  tie  rank  of  lieutenant 
to  transfer  to  the  Canadian  Engineers  and  served  with 
the  3rd  Battalion  CE.  in  France  until  February  1919, 
returning  to  Canada  in  May  1919. 

Dr.  Frank  D.  Adams,  Acting  Principal  of  McGill 
University,  and  Honorary  Member  of  The  InsHlute 
delivered  an  address  at  a  meeting  of  the  Commission  of 
Conservation  in  Montreal  on  February  18th,  regarding 
the  output  of  mines  in , Canada.  In  the  course  of  his 
address  Dr.  Adams  stated  that  there  had  been  a  marked 
decrease  in  the  coal  output,  the  production  having  been 
2,000,000  tons  lower  than  that  of  1918.  As  regards 
metal  production,  the  total  value  of  the  mine  output 
for  Canada  in  1919  had  declined  from  $211,301,897.  in 
1918  to  $167,000,000.  This  falling  off  was  chiefly  in 
coal,  steel,  silver,  copper,  and  nickel,  while  there  was 
a  gain  in  the  output  of  gold. 

Capt.  E.  Victor  Deverall,  S.E.I.C,  was  commissioned 
in  the  10th  Regiment,  Royal  Grenadiers,  Toronto  on 
March  28th,  1916,  and  after  qualifying  as  lieutenant 
at  Camp  Borden  was  appointed  to  the  204th  Battalion, 
C.E.F.  in  September  1916.  He  qualified  as  captain  in 
November  1916  and  was  transferred  to  the  Royal 
Engineers,  and  trained  at  Newark,  England,  being  gazetted 
as  2nd  lieut.  in  April  1917.  Captain  Deverall  was 
wounded  at  Sanctuary  Wood  in  October  1917,  and  was 
later  awarded  the  Military  Cross  for  a  trench  raid  at 
Itencourt.  For  building  a  bridge  across  River  Lys  to 
enable  the  infantry  to  attack  enemy  entrenched  on  the 
east  bank,  he  was  awarded  a  bar  to  the  Military  Cross 
in  October  1918.  Captain  Deverall  was  demobilized  ia 
July  1919  a  d  fraited  the  perma  lent  rank  of  captain  io 
the  Royal  Engineers. 

I 
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^.     He 

Lical.-Col   A.  (_.  Oamcr.  L)  SO  ,  M  tie 

Ueut.-Col.   A.   C.   Garner.    D.S.O..    M.E.I.C,   was 
appointed  capl.  and  adjutant   with   the  32nd  Battalion 
CE.F.  in  V  '                ̂   later  r  "    "    '    '^r 
and  appo:  or  of  su;  rt 
Overseas  La:uKiiaîis.  In  Lngland  luriiicr  piomoiion 
was  pmn'.ed  to  rank  of  lieMt  col.  and  in  1916  he  was 
a;  to  recruit  and  the  195th  Battalion. 
a- c        a  er  appointed  .,-.  ize    the  2  d  >.  a  ad  an 
Labour  Battalion.  In  October  1916.  Q)l.  Garner  was 
f^ced  in  command  of  the  12th  Battalion.  Canadian 
Railway  Troops.  Lieut.  Col.  Garner  was  placed  on  the 
Active  List,  Reserve  of  Officers,  in  1919,  with  the  rank 
of  Lieut. -Col.  In  Januarv  1919,  he  was  awarded  the 
D.S.O. 

OBITL  ARIES 

Gecr^e  Herbert  Ba  rd.  A.M.E.I.C. 

Through  the  publication  of  the  missing  membership 
Usl.  word  t-d  of  the  death  at  Winnipeg, 
M.ii    >.     !_..  „     jf  George  H.  Baird.  A.M.E.I.C. 
M  i  was  bom  in  Brucefield,  Ont..  February  21st. 
li.  - .  iii5  father,  George  Baird.  was  a  school  teacher. 
His  mother's  maiden  name  was  Catherine  McKenzie. Mr.  Baird  siarted  his  railroad  carreer  as  clerk  for  the 
G.N.R.  in  li<96  at  St.  Paul.  Mint)  He  returned  to 
Cana.=  1900.  :■• 
ing  w .      ̂        ii.  in  noi 
to  work  on  the  G.T.F.K.  about  lyu6  and  was  resident 
engineer  on  construction  from  1907  to  1911  From 
1911    to   1914   Mr.    Baird   was  in  private   business   in 

:.n!- 
.:;;ir   u.    i,n 

Colonel  Henry  W .  ILnlg.-.  M.E.I.C- 

From  his  partner.  Howard  i 

V.  '  'iiij  ■»,i J 1  >  . 
New  York  a 
in  p: 

x'r. 

In 
-J 

var: 

i 
death  Loi.  Hodge  w 
Baird.  consulting  en^. 

'.      At    • 

Caprain  David  Kyle,  .M.C,  M.E.I.C. 

The  death  occurred  at  Sault  Ste.  Marie  on  Saturday, 
February  7th,  of  Capt.   David  Kyle.   .M.C 
Iffim    pneiunonia.     The    late    Cnpr     Kv!e 
lii.'iiiuie  as  a  member  only  '. listment  of  the  Sault  Ste.  M-     

a  prominent  member.     He  was  b^m  at  Dal  >.  ̂ 
on  January  2-^th,  ISSSandw:-       •  •• engineering  of  the   Roval 
Scotland.     1906.     In     1937    i.l 

membership  in  the  Institution  <>•  i ci  :v.i::J  '.'<  C;;:;ada  in  l' 
^'.r.iLl^>■  <-<:  p.Lii  of  the  j). 
tion   and   later   was   placed   in 

following  which  he  became  ■-'<■■ the  early  days  of  the  war 
ser\'ed    with    distinction    w  : 
returning  to  Cai^ada  in  19! 
ments  of   the   steel   ind 
return  he  wa*  miHe  vi  • 

.Uuilr>.  WiUCil  Pv>slUoa  lie  ucc^.ol 

J   hn  Patr  ck  O  Dannell.  M.E.I.C 

John  Patrick  O'Donnell.  M.E.I.C.  of  Walter  Lodee. 

S.W.,  .. 

•h.  wa 

was  ar'. engineer;..  ..    .     .._  .,      .   .-   ..        ..    .-         ; 
them  until  18S2,  when  he  was  appomted  assistant  signal 
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superintendent,  Lanchashire  and  Yorkshire  Railway. 

From  1885  to  1901,  Mr.  O'Donnell  followed  his  profes- sion as  a  signalling  engineer  in  which  he  was  particularly 
successful.  In  1901  he  formed  the  British  Pneumatic 
Railway  Signal  Company  of  which  he  was  chairman 

and  managing  director  until  his  death.  Mr.  O'Donnell 
started  the  first  works  for  the  manufacture  of  pneumatic 
tools  on  a  large  scale  in  England  and  was  a  pioneer  in 

power  signalling.  At  the  time  of  his  death,  Mr.  O'Donnell 
held  the  following  positions:  managing  director  of  the 
Superheater  Corporation,  Ltd.;  managing  director  of 
the  British  Power  Railway  Signal  Company  Ltd.;  manag- 

ing director  of  the  Economical  Boiler  Washing  Co., 
Ltd.  He  was  a  member  of  the  Institution  of  Civil 
Engineers,  the  American  Society  of  Civil  Engineers, 
Institution  of  Mechanical  Engineers,  Railway  Signal 
Association,  Institution  of  Railway  Signal  Engineers,  a 
Fellow  of  the  Chartered  Institute  of  Patent  Agents,  as 
well  as  The  Engineering  Institute  of  Canada,  which  he 
joined  in  February  8th,  1895. 

Hugh  Cossart  Baker,  B.Sc.  (McGill)  A.M.E.I.C. 

On  Christmas  day,  Hugh  C.  Baker,  who  had  gone 

to  Arizona  owing  to  poor  health,  died  at  the  St.  Luke's Home  in  Phoenix.  The  late  Mr.  Baker  graduated  in 
1895  with  the  degree  of  B.Sc,  from  McGill  having  taken 
his  course  in  mechanical  engineering.  For  ten  years 
following  his  graduation  he  was  engaged  in  various 
capacities  with  a  number  of  mines  in  Ontario  and  British 
Columbia.  Later  he  became  engaged  in  railway  engineer- 

ing followed  by  building  and  construction. 

The  late  Mr.  Baker  was  born  at  Morrisburg,  Ontario, 
in  June  4th,  1865.  In  1895  he  became  a  Student  Member 
and  in  1909  was  transferred  to  Associate  Member.  He 
leaves  to  mourn  his  loss  a  wife  and  three  small  children. 

EMPLOYMENT  BUREAU 

Situations  Vacant 
Instrument  Man 

Instrument  man  who  can  lay  out  construction  work 
with  pulp  and  paper  company  in  Ontario,  Salary  $200. 
per  month.  Board  supplied  by  the  company  at  $40. 
per  month.    Apply  Box  No.  81. 

Engineer  for  Construction 

Experienced  engineer  in  construction  work,  with 
experience  in  estimating  for  pulp  and  paper  company 
in  Ontario.  Salary  $250.  per  month.  Board  $40.  per 
month,  or  quarters  for  a  married  man  can  be  secured. 
Apply  Box  82. 

Structural  Draftsman 

Wanted  a  structural  draftsman  on  bridge  work. 
Box  No.  83. 

Railway  Engineers 

Railway  corporation  desires  three  railway  engineers 
who  have  had  experience  in  maintenance,  capable  of 
holding  responsible  positions.    Box  No.  84. 

Civil  Engineer  for  Pulp  and  Paper  Company 

Civil  engineer  with  general  pulp  and  paper  mill 
experience  wanted  for  paper  company  in  Quebec.  Exper- 

ience in  drafting,  maintenance  and  construction  work 
desirable.  Salary  $150.  to  $200.  per  month.  Apply 
Box  No.  85. 

Town  Engineer 

Town  engineer  wanted  for  a  town  in  Nova  Scotia. 
Applicants  to  state  qualifications,  experience  and  salary 
wanted.    Apply  Box  No.  86. 

Town  Engineer 

Town  engineer  wanted,  for  a  town  in  Nova  Scotia. 
Applicants  to  state  qualifications,  experience  and  salary 
wanted.    Apply  Box  No.  87. 

Electrical  Engineer 

Technical  graduate  in  electrical  engineering,  with 
one  or  two  years  practical  experience,  for  position  in 
engineering  depa  tment  of  large  electrical  manufacturing 
concern.  First  class  opportunities  for  advancement. 
Apply  Box  No.  88.. 

Instrument  Men  and  Rodmen 

Large  paper  company  requires  for  the  end  of  March 
several  Instrument  men  and  Rodmen.  Good  opportu- 

nities for  Student  members.    Box  92. 

A  Highway  Engineer 

852.  A  Highway  Engineer  for  the  Highways  Branch 
of  the  Department  of  Railways  and  Canals,  at  an  initial 
salary  of  $4,000  per  annum  and  up,  dependent  upon  an 

appraisal  of  the  successful  applicant's  value  in  the 

position. 
Applicants  must  have  education  equivalent  to  gradua- 
tion from  a  university  of  recognized  standing  and  have 

had  much  experience  in  and  thorough  knowledge  of  all 
phases  of  highway  engineering  work. 

The  successful  applicant  will  be  required  to  perform 
the  following  duties:  To  engage  in  the  inspection  and 
investigation  of  road  building  materials,  the  inspection 
and  review  of  specifications  and  plans  for  the  construction 
and  improvement  of  various  types  of  roads;  to  superintend 
the  construction  and  improvement  of  such  roads,  and  to 
perform  other  related  work  as  provided  in  the  Canada 
Highways  Act. 

Applicants  should  preferably  be  not  more  than  45 
years  of  age. 

Applicants  are  to  understand  that  they  may  be  called 
upon  to  undergo  an  oral  examination  or  interview  and 
shall  submit  in  addition  to  the  application,  stating  their 
education,  experience  and  engineering  training,  a  brief 
sketch  suggesting  a  practical  method  for  standardizing 
the  qualifications  of  men  actually  engaged  in  all  classes 
of  highway  work  throughout  Canada  and  for  encouraging 
the  maintenance  of  uniformly  high  standards  of  efficiency. 
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AerunaulU-al  liilrlllitcuic  tlRtirf 

860.     An  Acroiuiutical   ImdliKr'    ■    '>'    •>    <■"    tlur 
\ir   lU«>ird.   at   an  inital   salary  of  ̂   :in. 
which   will    K  ^  1       .      -    M.iu":i    ii>l     i::un:nl 
■<rvic«  at  th  n  until  a  maximum 

\  uuag  <<raJualr  tut  Khuf  ufptitc  M«if% 

NOTF      If  Uurl.   !•■ 
^up|>hcd   thi-   \.i!iK    ilu: 
.ibove  compcnsauun. 

ary  clothinjj   is 
;icii*d  from  the 

Qualt  ̂ cation». — Education  equivalent  to  graduation 
from  a  I  'v  of  rtv  .         '  '.:.■.  at  least  two 
>"«irs  of  .oe  in  tl  distnlmtion  of 

.<.'.    subjects;    administrative    ability,    tact 
—  „!ncnt. 

DuUts. — Under  direction,  to  gather  and  distribute 
information  relative  to  aviation,  aeronautical  «cience, 
aeroplane  production,  and  all  related  subjects;  to  supervise 
the  preparation  and  editing  of  the  Aeronautical  Year 
Book;  to  assist  the  Secretary,  Air  Board,  in  the  adminis- 

tration of  the  oP  !  and  to  act  for  him  in 
his  absence,  and  .  related  work  as  required. 

(-      ■  • 
the  ; 
indicated,  Ldu>..: 
Oral  Intersiew,  u 
mission,  100. 

this  position  w-ill   be  examined   in 
•-•'.  which  have  the  relative  weights 

Iraining    and    Experience,    300; 
^c^~>ary  in  the  opimon  of  the  Com- 

Scleclions  for  ehgible  lists  of  applicants  qualified  to 
ir  vacancies  which  may  occur  in  future  may  be 

;; — I  .;um  the  applications  for  these  positions. 

According  to  law  preference  is  given  to  persons 

who  have  been  on  active  ser\'ice  overseas  on  the  military 
or  naval  forces  of  His  Majecty.  or  any  of  the  .Allies  of 
His  Majecty,  during  the  late  war.  The  age  limit  does 
not  apply  to  persons  who  have  ?een  active  service  overseas, 
but  returned  soldiers  must  furnish  a  certified  copy  of 
their  di^char^'e  ceriilicates,  or  in  the  case  of  commissioned 
offiders.  a  certified  statement  of  their  mihlary  ser\'ice. 

Application  forms  properly  filled  in  must  be  filed 
in  the  oflice  of  the  CiWl  Service  Commission  not  later 
than  March  4.  Application  forms  may  be 
from  the  olïice  of  the  Employment  Service  of  • 
from  the  Secretary  ol  the  Civil  Service  c 
Otuwa. 

obtained 
.or Mon, 

By  order  of  the  Commission. 

W. For  AN, 

Secretary. 

en. \N le:..      ,  . 

|x>Mtion 

Tl 
mg.  > 

M.   

te 
.\ppi>  iJux  t'j 

Wanted  at  an 

de>.igi  work  in    •  • An  immediate 

Appiv  Box  «y. 

(• 

•  nan 

111  tmu  ;it  rr 
'  .«'..•i.'.'.f  . 

1    j*;w 
and Mome    d: 

<  ■  r  (or  Dry  Dock  Dc%lân 

early    date    < 
•  -c'.ion  wr''   ' 

lor  the  • 
to 

Situations  Wanted 

(Mil  i  nginrr-r 
A.M. E. I.e.  37  ye.  .  yean»  eipei- 

ience  on  design  and  ci  ;.       — ;-,^,  waterworks, 
etc.  Competent  to  take  full  charge  of  oilice.  Available 

middle  ol  Febniary,  liox  No.  13-P. 

Graduate  engineer,  S.E.I.C.  dt-ires  chance  five 
years  .vtv  rl.-nce  civil  .-  '.-.ri'  •  ,Kjd  experience  in 
reinfor  rete  coi.  :ng.  Can  product 

best  reifieiii-L-s.      .^pp!>    i>-'".  .M'.   .  >i  . 
.Mccbanioil  engineer 

Mechanical    engineer   at    present    with    large   pulp 

and  paper  company  wishes  to  make  :'  ■>•"•-      f'-'^r years   experience   in    general    plant    t 
lenance     and    construction,     heating     u.m:     \ 

special   experimental    w(irk   etc.     B.Sc.   McC:.  ;  .• 
$3000.     Address  Box  No.  15-P. 

a»U  t    ;       T 

Jr.   E.I.C..   recently  .zed  dvil  engineering 

experience  on  construction  sur\ey  work.  h\"drogTaphic 
sur\'ey,  speak-s  Ficnch  fluentl>'.  Full  particu^r^  of 
experience  on  request.    Apply  Box  16-P. 

Municipal  Entinrer 

Engineer,  A. .M.E.I. C,  now  en^ 
charge  to  Toronto  or  vicinity.     .Ac 
control,  de-igi  and  con>tn  . 
electric  project?.     Prefer  1 

ing.     Box  17-P 

^\ 

\\- 

•s 

e 

.Air  C'jmpressor  and  Bjiler  for  Sale 
-lionilace.  .Man. 

Kand    Cri»v»    (. 

'    '«r  sale. 

Motor- 

lanks 
'  with 

Piston  displacement  per  muiutc  at  nonnal 

The  City  > 
1    onlv    I 

dr 
M 
s\'.  .rd. 

«p<.   1  cubic  feet. 
1  only  Robb  Munïford  BoUer  70  HP. 
All  in  first  ck  Good  as  new. 

For  funher  p..    :     ̂ pply:  J.  A.  Meindl.  City 

Engineer. 
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Members  of  Council  for  1920 
PRESIDENT 

R.  A.  ROSS,  Montreal. 

VICE-PRESIDENTS 

♦WALTER  J.  FRANCIS,  Montreal  fBrig.  Gen.  C.  H.  MITCHELL,  Toronto 
*D.  O.  LEWIS,  Victoria,  B.C.  fW.  G.  CHACE,  Winnipeg,  Man. 

Col.  J.  S.  DENNIS,  Montreal. 

tBrig.  Gen.  Sir  ALEX.  BERTRAM, 
Montreal 

tW.  P.  BRERETON,  Winnipeg,  Man. 
*N.  E.  BROOKS,  Sherbrooke,  P.Q. 
♦ERNEST  BROWN,  Montreal 
IFREDERICK  B.  BROWN,  Montreal 
iP.  A.  BOWMAN,  Halifax,  N.S. 
ÎH.  M.  BURWELL,  Vancouver,  B.C. 
ÎJ.  B.  CHALLIES.  Ottawa,  Ont. 
JG.  W.  CRAIG,  Calgary,  Alta. 

*  For  1920 

PAST  PRESIDENTS 

H.  H.  VAUGHAN,  Montreal 
COUNCILLORS 

Lt.-Col.  R.  W.  LEONARD,  St-Catharines,  Ont. 

JA.  R.  DECARY,  Quebec,  P.Q. 
JGUY  C.  DUNN,  Winnipeg,  Man. 
tL.  B.  ELLIOT,  Edmonton,  Alta. 
fG.  GORDON  GA1.E,  Hull,  P.Q. 
tj.  E.  GIBAULT,  Quebec,  P.Q. 
*PETER  GILLESPIE,  Toronto,  Ont. 
fALEX.  GRAY,  St.  John,  N.B. 
ÎE.  R.  GRAY,  Hamilton,  Ont. 
fG.  D.  MACKIE,  Moose  Jaw,  Sask. 
JR.  W.  MACINTYRE,  Victoria,  B.C. 
*E.  G.  MATHESON,  Vancouver,  B.C. 

t  For  1920-21 

*D.  H.  McDOUGALL,  New  Glasgow,  N.S. 
*B.  STUART  McKENZIE.Winnipeg,  Man. 
fW.  A.  McLEAN,  Toronto,  Ont. 
JJ.  R.  C.  MACREDIE,  Moose  Jaw,  Sask. 
*JOHN  MURPHY,  Ottawa,  Ont. 
*Wm.  PEAPCE,  Calgary,  Alta. 
*J.  M.  ROBERTSON,  Montreal 
ÎJULIAN  C.  SMITH,  Montreal 
tARTHUR  SURVEYER,  Montreal 
*L.  A.  THORNTON,  Regina,  Sask. 

t  For  1920-21-22 

TREASURER 

Brlg.-Gen.  SIR  ALEX  BERTRAM,  Montreal 

SECRETARY 

FRASER  S.  KEITH,  Montreal 

HALIFAX 

Chairman.    F.  A.  BOWMAN 
Sec  -Treas.,  FRED.  R.  FAULKNER 

Nova  Scotia  Technical  College, 
Halifax,  N.S. 

Executive,     L.  H.  WHEATON 
W   P.  MORRISON 
P.  A   FREEMAN 
J.  LORNE  ALLAN 
HIRAM  DONKIN 
RODERICK  McCOLL 

ST.  JOHN 
Chairman, 
Secretary. 

Box  1393, 
Executive, 

C   C.  KIRBY 
A.  R.  CROOKSHANK 
St.  lohn    N.B. 
G.  G.  HARE 
C.  O.  FOSS 
G.  G.  MURDOCH 
A.GRAY 

QUEBEC 
Chairman,    A   R.  DECARY 
Vice-Chair.  ,ALEX.  FRASER 
Sec. -Treas.,  A.  B.  NORMANDIN 

90  Cremazie  St.,  Ouebec,  P.Q., 
Executive,      W.  LEFEBVRE 

J.  A    BUTEAU 
ALTHEOD  TREMBLAY 
Z.  LANGEAIS 

MONTREAL 
Chairman, 
Vice-Chair 

WALTER  J.  FRANCIS 
ARTHUR  SURVEYER 

Sec. -Treas..  FREDERICK  B.  BROWN 
260  St.  James  St..  Montreal 

Executive,     F.  P   SHEAR  WOOD 
W.  CHASE  THOMSON 
H.  G.  HUNTER 
KB   THORNTON 

J.  DUCHASTEL 
S.  F.  RUTHERFORD 
and  local  councillors. 

OTTAWA 
Chairman, 
Sec. -Treas 

G.  B.  DODGE 
MF.  COCHRANE 

Dept.  of  Interior,  Ottawa,  Ont. 
Executive,     A.  F   MACALLUM 

JOHN  BLIZARD 
K.  M.  CAMERON 
C.  P.  EDWARDS 
C.  N.  MONSARRAT 

TORONTO 
Chairman.    R.  O.  WYNNE-ROBERTS 
Acting  Sec,  H.  A.  GOLDMAN 

127  Gore  Vale  Ave.,  Toronto,  Ont. 
Executive,     G  T.  CLARK 

C.  R.  YOUNG 
T.  TAYLOR 
J.  C.  KRUMM 
H.  G   ACRES 
W.  CHIPMAN 

OFFICERS  OF  BRANCHES 
HAMILTON 

Chairman,    R.  K.  PALMER 
Sec.-Treas..  C.  F.  WHITTON 

10  Turner  Ave..  Hamilton 
Executive,     E.  H   DARLING 

J.  A.  McFARLANE 
PETERBOROUGH 

Chairman,    G.  REID  MUNRO 
Vice-Chair.,  R.  H.  PARSONS 
Secretary,      R.  L.  DOBBIN 
253  Hunter  Street.  Peterborough,  Ont. 

Treasurer,     D.  L.  McLAREN 
Executive,      E.  R.  SHIRLEY 

A.  A.  KILLALY 
G.  R.  LANGLEY 

C.  E.  SISS^N P.  L.  ALLISON 
P.  P.  WESTBYE 

KINGSTON 

Chairman,    ALEXANDER  MACPHAIL 
Sec.-Treas.,  W.  P.  WILGAR, 

Queen's  University,  Kingston,  Ont. 
NIAGARA  PENINSULA 
Chairman,    A.  C.  D.  BLANCHARD 

W.  P.  NEAR 

R.  P.  JOHNSON 
Box  245.  Niagara  Falls,  Ont. 

J.  A.  GRANT H   L   BUCKE 
W.  H.  SULLIVAN 
N.  R.  GIBSON 
H.  M.  BELFOUR 
Lt.  Col.  R.  W.  LEONARD, 

BORDER  CITIES  ex-officio. Chairman,     H.  B.  R.  CRAIG, 
Sec.-Treas.,  J.  E.  PORTER 

99  Victoria  Ave.,  Windsor,  Ont. 
Executive,      J.  J.  NEWMAN, 

H. THORN 
M.  E.  BRIAN 

SAULT  STE.  MARIE 

Chairman,    J.  W.  LeB.  ROSS 
Sec.-Treas.,  NEWTON  L.  SOMERS 

Box  412,  Sault  Ste.  Marie,  Ont. 
Executive,     R.  S.  McCORMICK 

B.  E.  BARNHILL 
A.  G.  TWEEDIE 

J.  H.  RYCKMAN 

SASKATCHEWAN 

Chairman.    Prof.  A.  R.  GREIG 
Vice-Chair..  W.  R.  WARREN 
Sec.-Treas.,  J.  N.  deSfElN 

212.'i  Retallack  St.,  Regina,  Sask. 
Executive,     J.  R.  C.  MACREDIE 

H.  McIVOR  WEIR 
W.  M.  STEWART 
D.  A.  R.  McCANNEL 

A.  J.  McPHERSON 
G.  D.  MACKIE 
L.  A.  THORNTON 
H.  S.  CARPENTER 

EDMONTON 

Chairman, 

Sec.-Treas. R.  J.  GIBB R.  P.  GRAVES, 

Resident  Engineer  G.T.P. 
Edmonton,  Alta. 

D.  J.  CARTER 
Hon.  J.  L.  COTE 
L.  B.  ELLIOT 
A.  W.  HADDOW 

R  JONES G.  W.  MacLEOD 

Vice-Chair. Secretary, 

Executive, 

CALGARY 

WINNIPEG 
Chairman, 

Sec.-Treas 
W.  P.  BRERETON 
GEO.  L.  GUY 

503  Tribune  BIdg..Winnlpeg 
ExecuUve,     G.  C  DUNN 

W.  M.  SCOTT 

J.  G.  SULLIVAN 

Chairman,    P.  TURNER  BONE 
Sec.-Treas.,  C.  M.  ARNOLD 

513  8th  Ave.,  Calgary,  Alta. 

Executive,     H  B.  MUCKLESION 
F.  W.  ALEXANDER 
G.  N.  HOUSTON 
Wm.  PEARCE 
G.  W.  CRAIG 

VICTORIA 

Chairman,    W.  M.  EVERALL 
Vice-Chair..  R.  A.  BAINBRIDGE 
Secretary,      H.  M.  BIGWOOD, 

610  Belmont  House,  Victoria,  B.C 

Treasurer,     E.  DAVIS 
Executive,     E  N.  HORSEY 

N.  A.  YARROW 
D.  O.  LEWIS 
R.  W.  MACINTYRE 

VANCOUVER 

Chairman,    E.  G.  MATHESON 
Sec.-Treas.,  J.  N.  ANDERSON, 
812  Board  of  Trade  Bldg.Vancouver,B,C. 
Executive,     C.  BRAKENRIDGE 

W.  G.  SWAN  D.S.O. 
G.  A.  WALKEM 

WILLIAM  ANDERSON 
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P  r  c  1  i  111  i  n  a  r  y     N  o  t  i  c c 
of  ApplU'ailuas  lur  AUinUcluii  «nii  luf  I  r«o>lrf 

yh»  ï\\  t*««    iM>«r    I 
,v-,f. I 

!>*(»,  KrI.riuu-y.  I  WO 

aixl    (r>i>- 

— iw»!  t"  sll  r.<rt»>rale  turttilw 
.rt    A    R 

^  K««^  r  p  Ni>Mt 

Im  tlisl  the  CtiiitK-il  may  >ieieniiiiie  jiially  (' 

'  <r  111  all  a|>Hii-ari(  u  known  t<>  any 
B  'tvilr^l  t'<  ttinke  a  •lelitnM  ratxMn- 

Bt         >  .'kImI  ill-.* 

I   '     .      r  '  .  Liorv  ti>  ilie  (leraoiuJ 

rrj-  .'..-y'..    'I   \*i    n'  ■>    -■*;■.        t'l.   r'M>..M    Ik*    i'f'riiiiil\    iMtnnnttdii'atc*!, 

iMjiiiniunlcdilui»  relating  to  appllcanl*  are  coaaldcrcd  by 
ibc  (.Alunrll  aa  ttrlcily  conhdrnilal 

Tlw  Council  will  couaiiler  the  apiilicalions  herein  deacribed  iu 
Uarrh.  I'JJO. 

FaAflKB  8.  Kotb.  Secnury. 

B|:lI   WILLIAM  KU»  AHU.  <W  l.mti.<im 

G    H    D<«aaB.  A.  P«lM.  P    L.  fimUty.  F.  P. 

II.   Vi      • 

iiMi»M.  <•     *    Utm^art    b    M 

D.  C 

*TW  ptirftioaBi  rw^ulrait.  < 
Krmy  taanMat*  lot  «^rroon  a* 

I  «^M  hav*  hvrtt  ttgmgvà  in  khiic  .   . 
ptviod  MMO*  in^uii^  ttpt»rviittcraliip  or  pu; 

ai  a  una  0^  iaaln*<Hlufi  tn  aunkc  •rïkooJ  nf  aociiM-r.- 
torm  «f  iw«4*-  V"»--  "'ay.  ai  U»e  dn^'-»-   *  ' 
la  iW  «Mr  >  '  rvfcokaaiT 
IW  f«adid><  '  !>ad  mpotw 
■al  aiwity  m  .  *....^^  aorkmaa,  t«.;  ̂   ...  i  ..* 

at  la ■I  thirty  year»  ol  a<a. -   .^ffica 

Ihe 

-r-        In  r»  rr)   <•«*• 

f  /pari   artd  ihia 
i..«....^;   v....-.....^^   .^^  Joaian  and  direct 

Evary  MndidaU  (or  akrtkw  a*  a»  A<>uorMTP  MF^MPFR   rut  h.-  «t  Iratt 
t«iaa(ir-4T«  T««fs  a<  an.  aad  muai  ).:. 
lar  at  laaat  au  jrfan.  atiirh  prnod  n.> 

aaaii******  oArv.  or  a  i*m  of  inatru'^'. 
*r  Cowanl      la  rrtrj  «aar  Ih*  can. 
•M^oaMbUity .  in  rbarseof  work  a»  v 

Every  eaArfidai*  *bo  b  aot  a  gra 
ky  Ike  Caaartl.  akall  be  requirad  to  paa>  •: 
appainud  by  Ike  Cooaeil.  on  the  theory  > 
la  oar  ol  tW  lolloarina  branrkra  at  hi>  optic  : 
tml,  Miaina.  or  Qortnral  Ensinoerioa. 

Tkia  esamlaatioa  may  b»  waived  at  the  diamtion  ol  the  Couneil  if  tka  cmiwlidata 
I  keU  a  poMtion  of  pluliaainnal 

Evary  candidate  for  elertioti  a» 
■aa.aad  muat  have  been  enaaani  m  »^ 
nia  period  otay  be  rod ureil  to  one  yea/  »t  t 

—  ■.  rara 

c  yeara  ol 
lour  veara 

>(  0>r  Pani^tUaU 
il  He  ahall  Dot ^.vr  yeara 

"erina  re«ioania«d 
^r  in  eurh  a  roun 

lod  may  t 

b  a  graduate  of  aome  orbool  of  enameenna  r«-ro« 
n^riua  ia  tW  c4a^  of  Junior  after  ne  Kae  atiainf- . 

Evary  caadidate  who  ia  not  a  araduate  ol  auiue  ». 
by  lb»  Coitacil.  or  baa  ao(  p»mr  J  the  e&aminatione  l. 
^aB  ha  raquired  to  paa»  aa  etaniitiatioii  in  the  follown^ 
llbat  ai  Canada  in  parlirulart.  Arithtix-ttr.  Geonirlry  Eu.tni  « 
nàaaaaOMOy.  Alaebra  up  to  and  mrludina  nuadralir  m^uationa 

Evary  eandidaie  (or  cJertioo  a»    A^>ii>CI  \TE  ahall  be  one  who  by  bb  purauita 
iriaatiAeartiuirvoieiita.or  prartiml  riperienr«  ia  qualifiad  to  oo-oparat«  with  aaaioeora 

*ot  of  proliaaiiiin»!  kuoaleda*. 

r-oaraphy,  Hiatory 
.»  I -IV   and  VI  ). 

Theffcci  iK»|  cmiKlt*^ »lC*Klv#  the 

ti^mea 

of  wri»i(i  turmbert  m reference*  il> 
•«•    nul 

DM  iMiftly   ttÈt^a   thai Ibru     Appli BftUooa 

FOR  ADMISSION 

ALLEN— CARIJrrOV    Wl  «  iIDi  .HI  I       1  I   -T.  I         II  «  c  1        .J     \Innlr-»l 
al  PradervtoB.  N  B  .  J.ilv  .' 
Beatk    Alriraa    Wu     ;    ,.,>.. 
Miaaa.  I»(a-(M.  Elr<:    l>,.     . 

aiSr*»  Aepi  ,  Toronto.  x> 
II.  aaa  buriaaa»-  Iftll 
Ml*- 11.    «UIM      of    roll.' 
t»U-!ï    CEP.  Call» 
natt'a  ID  Kraaxe.  rank  I 
Ckaada.  Tka  Pouodat^ 

Rafmaaeta:  H    G    Acrta    R    E.  Chadwiefc.  C.  B.  Mitckall.  C.  U.  Kuat. 
Saaar.  K.  IL  ânuth. M.  V. 

L'
 

t 

ii.- 

llit; 

nisK^-NriRnrriT  TiirvFrrr  j  m  t,i/»ai    r.,..  .i  .il.. 

•I 

j 

Refereorea 
8.   L     Wilaou. 

P.  Aaderaoa.  H.  M.  MacKay,  1.  Murfiky.  G    MU.   PiUa    II 

Kacina.  Saak      Kara  at  IMtoa    F.mt  . 
i»oel    privmta  arikuoJ     Ijitfix.^   ̂ m^mti 

uu(>ertur.  lor  aaïue. 

I(rleren<«a     11    8    Carpeoter,  C    W    Dill.  U.  R.   MarKeuia    K.  O     w 
aontoy,  L.  A.  Tkamtoa,  W.  R.  Wanca. 

1. 
M 

J  Moatrval      Bora  al   M<x.Uv<a)     \>m     Vm 
eotiia*<r>rtal   roufM-     pniate  tui...!       1  ̂  tr 

et'  -ra<  w:  io*^f 
r^-  .  r  roada  aAii  ■ 
r...^                  ^          _  l<r«ar<t1.  n^ 

Rrfrmraa-  J    R    Barlow.  A.  E    Daure<.  J.  I> 
F  C   Latierxe.  O   Lefetivrr.  G  R.  MacLaed.  P  K 
J.   E    Va 

t.- 

0^ 

■  ■.* 

.aJ 

Mamoli.  B.  P.  Melba.  W.  M.  Ti 

Awto  Wala. 

He^creiM-ca     11 
c    r.  MacLarvU.  .\ 

uac   w    A   Lwu*.  H.  T.  Haaaa,  J.  R. 
W    U    i»waa. 
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CARTER— HILTON  PERCIVAL  MACKAY.  of  Montreal.  Born  at  Cowans. 
vi\le.  P.y..  Feb.  13th,  1S92.  Educ,  Assoc,  in  Arts.  McGill  Univ.  1909;  1  season  mech, 
eng.  course,  Montreal  Tech.  High  School;  mech.  eng.  course  I.C.S.  7  yrs.  with  Robt. 
Mitchell  Co.;  March  1916  to  date,  with  Northern  Elec.  Co.,  as  cable  engr.  in  charge 
of  design  and  inspection  of  all  rubber  covered  and  miscellaneous  wires  and  cables; 
at  present  in  charge  of  technical  dept.  of  wire  and  cable  shop,  supervision  of  mfg. 
methods  and  development  work. 

References:  J.  B.  Briggs,  J.  S.  Cameron,  J.  Duchastel,  T.  Eardley-Wilmot- A.  J.  Lawrence. 

CHRISTOPHERSON— WILLIAM  WALLACE,  of  Orillia,  Ont.  Born  at 
Grand  Lac,  P.Q.  Sept.  30th,  1887.  Educ,  public  and  2  yrs.  high  school,  Mattawa, 
Ont.  190.5-06,  drafstman,  N.T.C.Ry.;  1908-07.  rodman,  C.N.R.;  1907-10,  res.  engr. 
on  constrn.,  C.N.R.,  reporting  to  Wpg.  office;  1910-12,  res.  engr.,  C.N.R.,  reporting 
to  Edmonton;  1912-13,  supt.  of  constrn.,  McMillan  Bros.,  ry.  contractors,  H.B.Ry., 
The  Pas;  1913-16,  res.  engr.,  H.B.Ry.,  Dept.  Rys.  &  Canals,  grading,  track  work, 
concrete  and  bridge  work;  1917-18,  Ry.  Troops  attached  to  Mesopotamian  Rys.  on 
pile  bridging,  lieut.  in  Can.  Forces,  rank  of  acting  captain  w;hile  attached  to  Imperial 
Forces;  at  present,  industrial  surveyor.  D.S.C.R..  Orillia  dist. 

References:  W.  Burns,  D.  McMillan,  C.  M.  McKenzie,  W.  J.  D.  Reed-Lewis. 
T.  TurnbuU. 

CHUBB— THOMAS  ALFORD.  of  Ste.  Anne  de  Bellevue,  P.Q.  Born  at  London, 
Eng.,  June  6th.  1883.  Educ.  army  and  engr.  class.  Kings  School;  evening  classes, 
Finsbury  Inst.,  England.  1901-06,  with  Central  London  Ry.,  apprentice,  ,  later 
junior  asst.;  1906-07,  shop  machine  tool  maintenance,  G.T.Ry.;  1907,  mechanic  in 
erecting  shop,  C.P.R.,  Angus  shops;  1908-15,  bridge  dept.,  C.P.R.;  1915-16,  Montreal 
Ammunition  Co.,  machine  design,  inspection  trips,  etc;  Nov.  1916  to  date.  Dominion 
Bridge  Co.,  machine  design  and  gen.  drawing,  oiEce  work,  etc.;  at  present  in  mech. 
dept.,  with  special  charge  of  elec.  work. 

References:  G.  H.  Duggan,  J.  T.  Farmer,  P.  B.  Motley,  F.  Newell,  H.  H.  Vaughan. 

CONWAY— GILBERT  SYDNEY,  Lieut.,  of  Victoria.  B.C.  Born  at  Carlisle. 
England.  Aug.  9th.  1886.  Educ.  private  school.  2  yrs..  Grammar  school;  2  yrs.. 
Armstrong  Tech.  Coll.  1902-05.  pupil  with  L.  H.  Armour,  CE.  and  architect,  Gates- 
head-on-Tyne;  1905-06,  engr.  and  bldg.  supt.,  N.  P.  G.  Herdman  &  Co.,  on  layout 
of  bldg.  estates,  roads,  sewers,  etc.;  1906-08.  in  private  business,  same  class  of  work, 
also  quantity  surveying.  Gateshead-on-Tyne;  1908.  survey  work,  constrn..  municipal 
telephone  lines.  Manitoba;  1909-10.  field  draftsman  on  location,  w.  lines,  C.P.R.; 
1910-11,  same  duties,  C.N.R.;  1911  (6  mos.)  transitman  on  location.  Kettle  Valley 
Rv.;  1911-14,  res.  engr.  on  constrn..  Courtenay  branch.  E.  &  N.Ry.,  Vancouver 
Island:  1914-16,  engr.  and  constrn.  supt.,  Daylor  Bros.,  Vancouver,  erecting  re- 

inforced concrete  bridges,  etc.;  1916-17,  contractors  engr.  with  C.  Hoard,  conslt. 
engr.,  Victoria,  design,  quantities,  supervision,  etc.;  Feb.  1917,  enlisted  in  Can.  Engrs. 
obtained' comm.  as  lieut.,  demobilized  Mar.  1919;  Apr.  1919  to  date,  res.  engr.  on constrn.,  Okanagan  branch.  C.N.Ry. 

References:  R.  A.  Bainbridge.  C.  Hoard.  R.  W.  Maclntyrc,  W.  M.  Stokes, 
W.  G.  Swan. 

DANAIS — PIERRE,  of  Baie  Saint  Paul,  P.Q.  Born  at  Baie  Saint  Paul,  April 
25th,  1890.  Educ,  B.Sc.  (CE.)  Queens  Univ.  1917;  B.Sc,  Laval  Univ.  Summer 
1916.  rodman,  transitman,  etc.  Baie  St.  Paul;  1917,  levelman.  North  American  Pulp 
Co.,  under  E.  Lavoie;  1918,  worked  in  connection  with  drainage  and  drawing,  ,Ios. 
Tremblay,  also  railroad  work,  with  Jos.  Gariepy,  Baie  St.  Paul;  1919,  various  surveys; 
at  present,  on  installation  of  water  power  plant,  with  Robt.  Fortin,  and  preparing 
a  plan  for  a  retaining   wall.  Pointe  au  Pic. 

References:  S.  Bourgoing,  J.  Claveau,  S.  Desmeules,  D.  S.  Ellis,  E.  Lavoie, 
J.  Tremblay,  H.  Warren. 

DANIEL— NORMAN  HOYLES,  Major,  of  Toronto.  Born  at  Port  Hope, 
Ont.,  Apr.  28th,  1893.  Educ,  B..\.Sc.,  Univ.  of  Tor.  1915.  1910-11,  A.  C  &  H.B.Ry.; 
May-Sept.  1912,  inst'man,  London  div.,  C.P.R.;  May-Sept.  1913,  inst'man;  May- Sept.  1914,  draftsman,  waterworks  dept.,  Toronto;  enlisted  1915,  3H  yrs.  in  France, 
returned  as  major  in  charge  of  5th  Battery,  C.F.A.,  Apr.  1919;  at  present,  draftsman, 
Toronto   Harbor   Comm. 

References:  G.  T.  Clark,  J.  R.  Cockhurn,  P.  Gillespie,  H.  A.  Goldman,  W.  S. 
Harvey,  I.  F.  Willsie,  N.  D.  Wilson,  C.  R.  Young. 

DARRELIr— FRANKLIN  L.,  of  Kenogami,  P.Q.  Born  at  Brooklyn,  N.Y., 
July  20th.  1888.  Educ.  B.Sc.  (CE.)  Univ.  of  Maine,  1912.  Surveying  with  U.S. 
Geological  Survey;  inst'man,  dam  site  location:  June-Sept.  1912,  inst'man,  pulp  and paper  mill  site;  3  yrs.,  engr.  and  draftsman,  maintenance  and  constrn..  Eastern  Mfg. 
Co..  pulp  and  paper  mills;  6  mos..  mfg.  works  Penobscot  Chemical  Fibre  Co.;  6  mos.. 
chief  draftsman,  maintenance  and  constrn.  work.  Union  Bag  &  Paper  Co.;  1  yr.. 
draftsman,  pulp  and  paper  mill  design.  H.  S.  Ferguson,  conslt.  engr.;  3  yrs.  to  date, 
asst.  to  res.  engr..  Price  Bros.  &  Co.  Ltd.,  Kenogami,  pulp  and  paper  mills,  mainten- 

ance and  constrn.  work. 

References:  J.  S.  Bates,  E.  A.  Evans,  J.  T.  Farmer,  H.  S.  Ferguson,  J.  F.  Grenon, 
I.  J.  Tait,  F.  O.  White. 

DETHLOFF— WILLIAM  L.,  of  Coniston,  Ont.  Born  at  Buffalo,  N.Y.,  Oct. 
30th.  1875.  Eng.  apprentice,  connected  with  J.  T.  Noye  Mfg.  Co.,  Buffalo:  1900-10, 
designing  of  mill  and  smelters  in  eng.  dept.,  Allis  Chalmers  Mfg.  Co.,  Milwaukee; 
since  July  1910  with  Mond  Nickel  Co.,  1910-13,  designing  engr.,  July  1913  to  date, 
as  chief  engr. 

References:  H.  W.  D.  Armstrong,  C.  V.  Corless,  C.  LeB.  Miles,  J.  F.  Robertson, 
F.  S.  Small.j 

DEVENNY— NEIL  SCOTT,  of  Kamloops,  B.C.  Born  at  Buckingham,  Que., 
Jan.  16th,  1894.  Educ,  public  school;  private  study.  1912-15.  rodman.  inspector 
and  inst'man  on  grading,  tracklaying,  concrete  work.  etc..  C.N.O.  Ry.,  Montreal- 
Port  Arthur  line;  Jan.  1916-June  1919,  overseas;  June  1919  to  date,  rodman,  Okanagan 
branch,  C.N.R. 

References:  W.  E.  Bonn,  C.  Ewart,  J.  G.  MacLachlan,  R.  C.  MacLachlan, 
G.  P.  MacLaren,  W.  G.  Swan.j     ^-.- j,i..-j^.tt^|^„_^„g 

DOBSON— WILLIAM  PERCY,  of  Toronto,  Ont.  Born  at  Ballinafad,  Ont., 
Aug.  2Sth,  1885.  Educ,  B.A.Sc;  M.A.Sc,  Univ.  of  Tor.  1911.  2H  yrs.  public 
school  teacher  in  Ont.  and  Sask.;  vacation  1905,  drafting  dept..  Olds  Motor  Works; 
1909,  drafting  dept.,  Buick  Motor  Co.;  1911-12,  inspector,  estimator  and  testing 
engr.,  Toronto  Hydro  Elec  System;  1912-14  (18  mos.)  Alumni  Research  Fellow  in 
Eng'g,  Univ.  of  Tor.;  July  1914  to  date,  laboratory  engr.,  Hydro  Elec.  Power  Comm., 
in  responsible  charge  of  testing  and  research  work. 

References:  H.  G.  Acres,  A.  C.  D.  Blanchard,  E.  T.  J.  Brandon,  W.  A.  Buoke, 
T.  H.  Hogg,  M.  V.  Sauer. 

DOUPE— JACOB  LONSDALE,  of  Winnipeg.  Born  at  Toronto.  Sept.  14th, 
1867.  Educ.  M.A..  Univ.  of  Man..  B.A.,  1887;  D.,  M.,  S.,  A.  &  B  CL.S.  Asst. 
on  various  govt,  and  right  of  way  surveys;  1888,  transitman  on  location,  1899,  res. 
on  constrn.,  N.P.  &  M.Ry.;  1890,  transitman  on  location  and  rea.  on  constrn.,  C.P.R., 
Souris  branch;  1890-1900,  surveyor,  C.P.R.,  right  of  way  and  townsites;  1900-12, 
asst.  land  comm'r  ,  C.P.R.,  in  charge  location  of  sidings  and  townsitee,  etc.;  1912 
to  date,  chief  surveyor,  w.  lines.  C.P.R.,  principally  right  of  way. 

References:  G.  C  Dunn,  J.  M.  R.  Fairbairn,  F.  P.  Gutelius.  W.  A.  James,  F. 
Lee,  J.  G.  Sullivan,  W.  F.  Tye,  T.  H.  White. 

DUNPHY— KENNETH  AUSTIN,  of  Souris,  Man.  Born  at  Fredericton,  N.B., 
Apr.  30th,  1886.  Educ.  B.Sc,  Univ.  of  N.B.,  1907.  1905,  instrument,  water  supply. 
Glace  Bay;  1906,  filtration  plant  and  sewage  system,  Fredericton;  1907-08,  transitman, 
location,  I.N.Ry.;  1909  to  date,  with  C.P.R.,  as  follows:  1909-13,  rod  and  transitman, 
maintenance.  Médecine  Hat  and  Calgary;  1909-14,  res.  engr.,  Calgary;  Feb-Apr. 
1914,  res.  engr..  Saskatoon;  Apr.-Aug.  1914,  same  at  Vancouver  Terminals:  Aug.  1914 
to  date,  div.  engr.,  and  bridge  and  bldg.  master  at  Souris,  (1907-08,  acted  as  chief 
of  party  during  absence  of  chief  engr.) 

References:  F.  W.  Alexander,  J.  C.  Holden,  T.  Lees,  J.  R.  C  Macredie,  H.  W. McLeod. 

EASTMAN— RICHARD  CLAIR,  of  Capreol,  Ont.  Born  at  Sutton,  Que., 
Nov.  22nd,  1893.  Educ,  junior  matric.  1909;  railroad  eng.  I.C.S.  1911-12,  rodman, 
etc..  C.P.R.  maintenance  of  way;  1913.  constrn.  inspector,  municipal  improvements. 
Saskatoon;  1913-14,  inst'man  and  draftsman,  harbor  improvements,  F.  K.  Gettina, 
C.  E.,  Marshfield.  Oregon;  1915-16,  inst'man  and  inspector,  constrn.  work.  Southern 
Pac.  R.R.;  Jan.  1917,  enlisted  in  R.N.C.V.R.  as  ord.  seaman,  passed  as  skipper  (trawler 

section)  1918,  discharged  Mar.  1919;  June-Aug.  1918,  inst'man  on  m't'ce  of  way  work, 
C.N.R.  ;  Aug.  1918  to  date,  res.  engr.,  m't'ce  of  way.  C.N.R. 

References:  W.  A.  Ewing,  H.  T.  Hazen,  J,  R.  Mackenzie,  G.  P.  MacLaren, 
A.  F.  Stewart. 

ELLIOT— HARRY  MACINTIRE.  Major  General,  of  Ottawa.  Born  at 
Bangalore,  India.  Dec.  3rd.  1867.  Educ,  Royal  Military  Academy,  Woolwich, 
obtaining  commission  in  Royal  Artillery  1888;  1st  class  certificate  with  honors,  long 
course.  School  of  Gunnery.  England,  1898.  1902-05.  gunnery_  instructor.  Ist  class, 
in  England:  1905-09.  sent  to  Canada,  research  work  and  various  branches  of  mfr. 
of  artillery  armaments:  1911-13,  Director  of  Artillery,  Militia  Headqrs.,  Ottawa; 
1915  to  date.  Master  General  of  Ordnance,  in  addition  to  technical  duties  of  artillery, 
responsible  for  administration  and  supervision  of  engr.  services  in  Canada,  etc. 

References:  Sir  Alex.  Bertram,  A.  P.  Déroche,  B.  H.  Fraser,  F.  M.  Gaudet, 
R.  W.  Leonard. 

FARRELL— JAMES  WARDROBE  DICK,  of  Calgary,  Alta.  Born  at  Smiths 
Falls,  Ont.,  Sept.  20th.  1890.  Educ,  B.A.  1912;  B.Sc  1915,  Queens  Univ.  Summers 
1913-15,  asst.  to  dist.  surveyor  and  engr..  Saskatoon,  Dept.  Highways;  2\4  yrs.  with 
Can.  Engrs.,  C.E.F.,  2  yrs.,  as  pilot.  Royal  Flying  Corps  and  Royal  Air  Force;  Aug. 
1919  to  date,  draftsman,  irrigation  div..  Dept.  Interior. 

References:  H.  S.  Carpenter.  D.  S.  Ellis,  A.  Macphail,  W.  L.  Malcolm,  D.  A.  R. 
McCannel,  V.  A.  Newhall,  F.  H.  Peters,  B.  Russell. 

DAVIES — DAVID  CECIL  MINES,  of  Regina,  Sask.  Born  at  London,  Eng., 
April  4th,  1892.  Educ,  1906-08.  mech.  eng.  course,  Paddington  Tech.  Coll.,  London; 
1908-12,  mech.  eng.  course,  London  Polytech.  Inst,  (evening  classes).  1908-12,  in 
drawing  office  of  Sir  Geo.  Marks,  conslt.  engr.,  London,  Eng.;  1912-16,  inspector  of 
Public  Works,  reinforced  concrete,  steel,  etc.,  prov.  govt,  of  Saak.;  1916-19,  on  active 
service,  artillery  observer;  1919  to  date,  inspector  of  Public  Works,  prov.  of  Saak. 

References:  H.  S.  Carpenter,  A.  P.  Linton,  E.  G.  W.  Montgomery,  J.  MoD. 
Patton,  F.  H.  SmaQ. 

FORS — CARROLL  LUND,  of  Enniakillen,  N.B.  Born  at  Oscola,  Iowa.  June 
2nd.  1882.  Educ.  N.S.  High  School,  1901.  1904-07,  rodman,  Halifax  &  South- 

western surveys,  odd  work  during  vacation  with  C  O.  Foss  and  Archibald  Foster, 
N.T.Ry.;  1907-08.  inst'man  under  Howard  Ryan,  res.  5  and  6,  N.T.C.Ry.;  1908-11, 
res.  engr.  No.  13,  N.T.C.;  1912-13.  office  engr..  dist.  engr's  office.  St.  John,  N.B.; 
Jan.-Aug.  1913,  div.  draftsman.  St.  J.  &  Que.  Ry.;  1917-19,  res.  engr.,  St.  J.  &  Que.Ry. 

References:  M.  W.  Black.  R.  H.  Gushing.  G.  C.  Dunn,  C.  0.  Foss.  H.  Longley, 
C.  A.  MacNearney,  H.  Phillips. 
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KANE — CHARIJ;S  STANISLAUS,  of  Outremont.  Born  at  Kingstos,  Ont., 
May  7th,  1892  Educ,  eng.  course.  I.C  S  190S-09,  draftsman,  Hart-Otis  Car 
Co.  Ltd  ;  1909-12,  draftsman.  Dominion  Bridge  Co.;  1912-Der  1919,  in  charge  design- 

ing and  estimating  dept..  Montreal  office,  same  firm,  in  addition  (since  May  1917) 
abo  acted  as  sales  engr  :  at  present,  sales  engr.  in  contracting  dept..  Dom.  Bridge 
Co  ,  aset'g  and  advising  in  consulting  capacity,  etc. 

References:  A.  F.  Byers,  A.  W.  K.  Massey,  E.  S.  Mattice,  M.  J.  Rutledge, 
D.  C.  Tonnant. 

KEIGHTLEY — WILLIAM  JAMES,  of  Quebec.  P.Q.  Born  at  Devonport, 
England.  April  19lh,  1SG4.  Educ.,  Devonport  National  Schools,  1878;  1st  class 
Army  School  certificate.  2nd  and  Ist  class  advanced  cprtificates.  South  Kensington, 
Science  &  .\rts.  machine  constrn.,  etc.;  apprenticeship,  marine  engr.,  Royal  Dock- 

yard, Devonport.  1  yr.  Ordnance  eng.  course.  Royal  .\rsenal,  Woolwich,  and  Royal 
Small  Arms  Factory,  Enfield:  in  1884  appointed  to  Ordnance  Dept.,  taking  machinery 
eharge  of  engines,  boilers  and  elec.  lighting  of  Dover  Turret:  5  yrs.  later  appointed 
♦o  take  charge  of  guns,  engines,  boilers  and  hydraulic  mach'y.  then  being  erected at  Malta;  after  6  yrs.  appointed  to  take  charge  of  Army  Ordnance  Depot  workshops 
at  l.pith  and  Edinburglri  (Scottish  Command):  after  3  yrs  transferred  to  Ordnance 

Machinery  charee  of  the  .'îpiihead  Forts  at  Portsmouth:  after  2  yrs.  appointed  by 
War  Office  to  Halifax,  N.S.,  as  inspector  of  Ordnance  mach'y  undertaking  and  complet- 

ing the  re-armament  of  all  forts  forming  the  defences  of  Halifax:  after  5  yrs.  at  Halifax, 
appointed  to  Stirling  (Scottish  Command)  to  take  charge  of  Ordnance  workshop, 
etc.;  2  yrs.  later  appointed  to  inspection  dept..  Woolwich,  on  staff  of  chief  inspector. 
1  yr.  on  inspection  of  guns  and  steel.  3  yrs  of  submarine  mines, _  3  yrs.  inspection  of 
mi'scpllaneous  stores,  .^ug.  1914  appointed  chief  inspector  of  munitions,  Ontario  dist.. later  chief  inspector  of  .\rtillery  and  eng.  stores.  Militia  &  Defence.  Ottawa,  on  staff 
of  Master  General  of  Ordnance,  organized  an  inspection  dept.;  June  1919  to  date, 
chief  inspector  of  Arms  and  Ammunition,  Militia   &  Defence,  Quebec. 

References:  Six  Ales.  Bertram.  A.  P.  Déroche,  R.  J.  Durley,  R.  W.  Leonard, 
H.  H.  Vaughan. 

KEYT— WARREN  EARNSCLIFFE.  of  Chase,  B.C.  Born  at  Colombo, 
Ceylon.  Dec.  15th.  1885.  Educ,  Glasgow  Tech.  Coll.  (Scotland):  Westminster 
Tech  Inst.,  London,  Erg.,  certificates  in  surveying,  levelling,  rys.,  roads.  Served 
3  yrs  C  E.  articles  as  follows:  190fi-08,  with  Chas.  D.  Barker,  conslt.  engr..  Glasgow; 
19a8-09.  with  Wm.  Fairley.  conslt.  engr..  London,  Eng.;  1909-10.  asst.  to  Wm.  Fairley. 
London,  on  sewage  disposal  works,  surveys,  office  work,  etc.;  1910-12,  asst  to  city 
engr.,  Kamloops,  B.C.,  transitman  on  prov.  govt  surveys,  charge  of  laying  out.  super- 

vising constrn  of  sidewalks,  sewers,  etc.;  1912  to  date,  with  Public  Works  Canada, 
asst.  engr.  on  hydrographie  survey  of  Columbia  River,  design,  constrn.  of  wharves, 
etc.;  Aug.  1914-Apr.  1919,  overseas.  Infantry  and  Engineers,  C.E.F.;  at  present 
resumed  with  Public  Works. 

References:  P.  E.  Doncaster,  H.  Earle,  C.  H.  Mathewson,  G.  C.  P.  Montizambert 
W.  F.  Richardson. 

KLEIN  EDWARD,  of  Westmount.  Born  at  New  York,  N.Y.,  Sept.  1st, 
1887.  E  ...f  ,  E  E..  Columbia  Univ.  1909:  A.B..  College  of  City  of  N.Y.,  1906.  Sum- 

mers 190fi  09,  Hotel  .\stor  power  plant  and  N.Y.  Edison  Co.,  testing  dept.;  1909-10, 
test^.  n  Bergmann  Electrical  Works,  Berlin.  Germany:  1910-14.  manager.  P.  H. 
Kleii!  Jr.  Co..  importers  of  eleo.  mfrs.;  1914  to  date,  manager.  Dominion  Lamp  Co.. 
mlrs.  elec.  incandescent  lamps. 

References:  F   B.  Brown,  J.  A.  Burnett,  -J. 
Hnd8«n,  F.  S.  Keith. 

E.  Daubney,  J.  A.  DeCew,  G.  M. 

LAMSON— BENJAMIN  FRANKLIN,  of  St.  Catharines,  Ont.  Born  at 
Vermontv-ille.  N.Y.,  Feb.  12th,  18S9.  Educ,  B.Sc.  Queens  Univ.  1912.  Apr.-Oct. 
1910.  topog,  and  land  surveys.  Saranac  Lake.  N.Y.;  Apr.-Oct.  1911.  topog.  surveys, 
Dept  Interior.  Ottawa:  Apr.-Dec.  1912.  charge  of  prov'l  and  D.L.S..  Montgomery 
&  Morrler,  Prince  Albert.  Sask.;  Mar. -Sept.  1913.  O.L.S..  F.N.  Rutherford.  St  Cath- 

arines. Ont.:  1913-14.  inst'man,  Welland  Ship  Canal:  1914-19,  asst  on  Welland  Canal, 
,in  charge  of  gen.  canal  maintenance  work,  roadways,  bridges,  etc,  Apr.  1919  to  date, 
asBt.  city  engr.,  St.  Catharines. 

References:  R.  P.  Johnson,  J.  C.  Moyer,  W.  P.  Near,  F.  N.  Rutherford,  W.  H. 
StdBvan. 

LeBLANC — C.  JOSEPH,  of  Montreal.  Born  at  Montreal.  Apr.  2fith  1888. 
Educ,  B.A.Sc.  CE.,  Ecole  Poly  1910;  Q.L.S.  Aast.  engr.  city  of  Maisonneuve,  1910- 
12,  municipal  eng.;  1912-14.  asst.  engr.,  in  charge  northern  div..  pavements  and 
sidewalks.  Montreal;  191.5-17,  asst.  engr  in  charge  of  sewers,  n.  div.;  1917-18.  asst. 
engr.  of  surveys  and  designs;  1919  to  date,  engr.  in  charge  contract  works,  road  dept., 
Montreal. 

LINDSAY— WILLIAM  BETHUNE,  Major  General,  C.B  .  C.M.G.,  D.S.O.. 
R.C.E..  of  Strathroy.  Ont.  Born  at  Strathroy,  Nov.  3rd,  1880  Educ,  grad.  E. 

M.C..  1900;  Coll.  Inst.  1900-04,  asst.  engr.  in  chief  engr's  office,  Dept  of  Marine &  Fisheries,  part  of  period  on  design  of  aids  to  navigation  and  in  charge  of  constrn. 
work;  19CH-05.  dist.  engr,.  Mil  Dist.  3  and  4;  1905-07.  engr.  officer  in  charge  of  harbor 
forts  and  constrn..  Halifax  Fortress;  1907-10.  command  engr,  western  Ont.,  Mil. 
Dist.  1  and  2;  1910-12,  commanding  Royal  Can.  Engn.  ,  M.D.  No.  11  and  the  Yukon; 
1912-14,  C.R.C.E.,  Mil.  Dist  10  and  13.  including  full  charge  of  new  constrn.  and 
repair  and  maintenance  of  drill  halls,  armourieà.  etc.;  Aug.  1914-Sept.  1915,  O.C., 
2nd  Field  Coy..  CE..  CE. F.:  1915-16,  C.R.E..  1st  Can.  Div.;  191fi-18,  chief  engr.. 
Can.  Army  Corps;  Aug.  1918  to  date.  G  O.C.,  Can.  Engrs.  and  chief  engr-.  Can. 
Corps,  full  charge  of  all  eng.  work,  including  defences,  roads,  water  supply,  light  rya.. 
etc. 

References:  C.  J.  Armstrong,  R.  F.  Armstrong.  J.  B.  Cochrane,  B.  H.  Fraeer. 
C.  S.  L.  Hertzberg,  C.  L.  Hervey,  R.  W.  Leonard,  C.  H.  Mitchell,  C  W.  P.  Ramsey, 
F.  A.  Wilkin. 

MacANDREW— WILLIAM  MacKAY.  of  Vancouver.  B.C.  Born  at  Renfrew, 
Ont..  Nov.  28th,  1887.  Educ,  B.A.Sc,  Toronto  Unlv  1912;  St-Andrews  Coll.  and 
Coll  Inst.  Summers  1909-11.  shop  work.  Can.  AUis  Chalmers  Bullock  Co..  Rock- 
field.  P.Q.;  1912.  constrn  engr..  same  firm.  Vancouver:  1913.  sales  engr..  AUis  Chalmers 
Bullock;  1914,  contracting  engr.,  Brodner  &  Mac.Andrew.  Vancouver;  1915-10,  eleo. 
engr..  Roucher  de  Boule  Mining  Co.,  Skeena  Crossing,  B.C  :  1917,  eleo.  engr.,  for 
Renfrew,  Ont.;  191S.  lieut..  Can.  Engrs.;  at  present,  member  of  firm  MaoAndrew- 
Jamieson  Eng.    Co. 

References:  C.  T.  Hamilton,  R.  F.  Hayward,  E.  A.  Jamieson,  W.  G.  Swan. 
J.  A.  Walker. 

MACLACHLAN— WILLS,  of  Toronto,  Ont.  Born  at  Toronto.  Aug.  3rd,  1885. 
Educ,  B  A.Sc.  Toronto  Univ.  1907;  member  and  vice-pres.,  A  I.E.E  1907.  apprent- 

ice, Westinghùuse  E.  &  M.  Co.;  1908.  constrn.  engr..  Can  Westinghouse  Co.:  1909-10.. 
elec.  supt..  Port  Colborne  Elevator.  Dept.  Rys.  &  Canals;  1910.  inspector.  sul)station 
constrn.,  H.E.P.C;  1911-13.  local  manager.  Trenton  Elec  &  Water  Co..  Belleville: 
1913-15.  engr.  in  charge.  Elec.  Power  Co.,  Toronto;  1915,  inspector,  Elec!  Employers 
Assoc,  of  Ont.;  1917,  in  charge  Employees  Relations  Dept.,  H.E.P.C;  also  Accident 
Prevention,  Toronto  Hydro  Elec.  Systems;  at  present.  Consultant,  Industrial  Relationa. 

References:  H. 
A.  McCarthy. 

G.  Acres,  A.  C.  D.  Blanchard,  J.  B.  ChaUies,  T.  H.  Hogg,  G. 

MacPHERSON— JOHN  CHARLES  ROSS,  of  Woodstock.  Ont.  Born  at 
Woodstock  May  9th.  1888.  Educ.  B.Sc,  Queens  Univ.  1912.  Summers  1906-08, 
asst.  on  geodetic  survey,  Dom  Govt.;  1909.-11,  inst'man,  N.T.C.Ry.;  1912-13,  asat- 
engr.  in  Cochrane  terminal  yard,  N.T.C,  including  6  raos.,  as  res.  engr.;  Sept.  1917- 
Jan.  1919,  coy.  engr..  in  charge  of  bridge  constrn.,  France,  with  2nd  Batt.,  Can.  Ry. 
Troops;  Apr.-July  1919,  lecturer  in  civil  eng.,  Queens  Univ.;  at  present,  asst.  on  Hydro 
Elec.  Power  Comm.,  ry.  location  party. 

References:  E.  T.  Agate,  F.  F.  Clarke,  T.  U.  Falrlie,  F.  B.  Goedike,  G.  F.  Hao- 
ning,  P.  A.  Laing,  A.  Macphail. 

MATTHEWS— FRANK  EVERETT,  of  Winnipeg,  Man.  Born  at  Moncton. 
N.B..  June  25th,  1881.  Educ,  Moncton  schools.  1905-14,  tapeman,  rodman, 
levelman  and  transitman,  location  and  constrn.  G.T.P.;  1908.  bridge  inspector;  1913. 
res,  engr.,  G.T.P.;  1915-lfi.  res  engr.,  H.B.Ry.;  1917-19,  topog.  work,  Manitoba 
prov.  govt.;  at  present  topog.  work,  estimates. 

References:  C.  H.  Blanchard,  H.  A.  Bowman,  G.  C.  Dunn,  F,  A.  W.  MaoLean. 
A.   McGillivray. 

McEVOY— JAMES,  of  Toronto,  Ont.  Born  at  Bowesville.  Ont.,  Feb.  7th. 
1862.  Educ,  B.A.Sc.  McGill  Univ.  18S3.  B.C.L.S.  16  yrs.  Geological  Survey 
of  Canada;  7  yrs.  with  Crow's  Mest  Pass  Coal  Co.  Ltd..  as  land  commissioner,  geologist 
and. chief  engr.;  ̂ en'l  supt.,_M.F.  &  M.Ry  ,  Fernie  and  Morrissey,  B.C  ,  responsible for  costof  operation  and  maintenance  and  in  full  charge;  examining,  reporting  on  and 
developing  mining  properties  in  Canada,  U.S.,  Mexico  and  S.  America,  etc.;  at  present 
conslt.  mining  engr.  and  geologist. 

References:  H.  G.  Acres,  H.  E.  T.  Haultain,  J.  H.  Larmonth.  R.  W,  Leonard, 
J.  White. 

References:  A.  E.  Doucet,  S.  J.  Fortin,  E.  Fusey,  F.  C.  Laberge,  G.  R.  MacLeod, 
J.  H.  VaUquette. 

LeMAY— TRACTY  DEARIN,  of  Toronto.  Born  at  Paddock  Wood,  Eng., 
Jnne  5th,  1884.  Ediîc,  prelim.,  prof,  aasoc.  and  Fellowship  exams,  Inst,  of  Surveyors, 
London,  Eng.;  O.L.S.,  vice-pres  O.L.S.  1907-10,  with  Speight  &  Van  Nostrand, 
on  city,  township  and  base-line  surveys;,  Nov,  1910  to  date,  city  surveyor,  Toronto. 

References:  H.  G.  Acres,  J.  R.  W.  Ambrose,  E.  G.  Hewson,  J.  Milne,  G.  G.  Powell. 

McGARRY— PATRICK  JOSEPH,  of  Merritton,  Ont.  Born  at  Merritton . 
Dec.  12th.  1889.  Educ.  honor  grad.  in  civil  eng..  Univ.  of  Tor.  1910;  D.  and  O.L.S. 
Season  1908.  on  prelim,  surveys.  Welland  Ship  Canal;  1909,  on  constrn.  work  R. 
Weddell  &  Co.,  at  western  harbor  entrance,  Toronto;  1910,  articled  pupil  on  D.L.3. 
work  in  .Mta.;  1911-13.  on  eng.  work,  city  of  Toronto,  sewers,  roads,  etc.;  1914.  D.L.8. 
asst.  in  B.C.,  on  party  of  Jas.  Gibbon;  seasons  1915-19,  in  charge  of  party  on  survey 
of  Dom.  Lands;  at  present,  D.L.S.  with  Dom.  Govt. 

References:  G.  C.  Cowper,  G.  B.  Dodge,  J.  F.  Fredette,  G.  H.  Herriot,  C  Rmfret. 

LEWIS— JAMES  WENTWORTH,  of  Montreal.  Born  at  St.  John,  N.B., 
Julv  5  th.  1896.  Educ,  eng  certificate,  Acadia  Univ.  1919.  1914-17,  on  eng.  staff, 
P.W.D  .  St-.Iohn.  N.B.;  summer  1918,  with  Grant  &  Home,  McAvity  munition  plant 
ooQfitm..  St.  John.;  at  present,  in  3rd  year  civil  eng.,  McGill  Univ. 

McGOWN — JAMES,  of  Vancouver,  B.C.  Born  at  Glasgow,  Scotland,  June 
13th,  1863.  Educ,  Shaw  St.  Coll.,  Liverpool:  member,  Inst  of  Naval  Architects, 
Jas.  Jack  &  Co,,  Cunard  Line,  Liverpool,  chief  engr..  Empress  China  and  S.S.  Atkin- 
ian;  1902  to  date,  supt.  engr.,  CP.O.S.  Lines  and  B.C.  Coast  Service,  C.P.R.  Van- 
couver 

References:  E.  Brown,  A.  R.  Crookshank,  A.  Gray,  G.  N.  Hatfield,  C.  M.  McKer- 
gow. 

References;  F.  F.  Busteed,  H.  J   Cambie.  C  E.  Cartwright,  F.  L.  Macphereon. 
H.  Rindal,  H.  B.  Walkem,  C.  C.  Worsfold,  N.  A.  Yarrow. 
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RAMSAY—WILLIAM,  of  XeUon,  B.C.  Born  at  Lintrathen,  Scotland.  Sept. 
26th.  1881.  Educ.  eng.  course,  Dundee  Univ.;  8  sessions,  Dundee  Tech  CoU.,  14 
certifioatee  in  various  eng.  suhiet-ts  and  Armitstead  prize  in  eng.  1895-1900,  apprent- 

iceship under  Geo.  Baxter.  M  I. CE.,  Dundee  and  2  yrs.  as  chief  asst.;  2  yrs.  in  charge 
of  waterworks  design  and  constrn.,  city  of  Dundee;  19Dl5-07,  res.  ongr.  with  D.  J. 
Stuart  &  Co.,  Glasgow,  Scotland,  on  6  mile  waterwork  contract;  1912-17,  city  engr., 
Fernie,  B.C..  in  charge  of  gen.  municipal  undertakings;  1917-18,  asst.  engr.  in  Fernie 
Electoral  Dist-,  under  prov'l  D.P.W.,  supervising  constrn.  and  maintenance  of  road 
and  truss  bridges:  1918  to  date,  dist.  engr.,  west  Kootenay,  in  charge  of  all  road, 
trail  and  bridge  constrn,  in  that  dist. 

References:  W.  J.  E.  Biker,  A.  Cummings,  J.  G,  Cummings,  J.  P.  Forde,  A.  E. 
Foreman,  F.  L.  Macphcrson,  A.  L.  McCuUoch. 

RAYNER— <:îEOUGE  JABEZ,  of  Victoria,  B.C.  Born  at  Teynham,  Eng., 
Sept.  19th,  1884.  Educ.  public  school;  private  tuition.  1904-1906,  rodman,  topog. 
N.T.C..  Lake  Abitibi;  fall  190fi.  Santa  Fe  Ry..  CaUf.,  gen.  survey  and  eng.  work; 
1907-08.  with  W.  A.  Bauer,  CE..  Vancouver;  1909.  full  charge,  survey  party,  W. 
A.  Bauer,  chiefly  land  and  mineral  surveys;  1910-12.  full  charge,  parties  on  land  and 
mineral  surveys,  K.  L.  Burnet,  C.E.,  Vancouver;  fall  1912,  in  charge  of  survey  party 
M.  L.  Gordon;  1913-15,  in  partnership  with  W.  S  Earle.  Vancouver,  surveys  and 
eng.,  logging  operations,  etc.;  1915-18,  in  same  business  alone,  located  and  constructed 
several  logging  rlys.;  Sept.  1918  to  date,  with  Canadian  Puget  Sound  Lumber  Co., 
Victoria  in  charge  of  all  eng.  work. 

References:  G.  H.  Dawson.  P.  E.  Doncaster,  W.  A.  E.  Grim,  C  Ho^rd,  p;.  tsj. 
Horsey,  F.  Moberly,  W.  M.  Stokes. 

RAYNER— GEORGE  WILLIAM,  of  Toronto,  Ont.  Born  at  Clare  Bury. 
England,  Sept.  2Sth,  1883.  Educ.  grad.,  civil  eng.,  Toronto  Univ.  1905;  postgrad, 
work  in  mining  to  1908.  2  yrs.  with  Col.  R.  W.  Leonard,  as  constrn.  engr.  at  Cataract 
Power  Co.  and  Kaminstiqua  Power  Co.;  5  yrs.,  prospecting,  etc.,  raining  properties 
in  N.  Ont.,  Que.  and  B.C.,  with  Col.  R.  W.  Leonard,  occasional  work  on  ry  surveys; 
in  1911,  associated  with  Prof.  A.  R.  Wilnott;  founded  Ontario  Rock  Co.  Ltd.;  at 
present,  vice-pres.  and  manager,  Ontario  Rock  Co.  Ltd.;  engr.  to  Geo.  H.  Gillespie 
Co.,  talc  producers;  engr.  for  Canadian  Sulphur  Ore  Co.,  Madoc,  Ont.;  engr.,  Hanover 
Portland  Cement  Co.  ;  engr.  and  manager  of  Electro  Metals  Quarries  Ltd.,Welland,  Out. 

References:  H.  G.  Acres,  E.  L.  Cousins,  H.  E.  T.  Haultain,  E.  A.  James,  R. 
W.  Leonard,  E.  W.  Oliver,  G.  G.  Powell.  J,  M.  Wilson. 

RICHARDSON— JOCELYN  JOHNSTON,  of  Quebec,  P.Q.  Born  at  St. 
Catharines,  Ont.,  July  8th.  1873.  Educ,  public  and  high  schools;  passed  prelim, 
and  final  exams,  for  O.L.S.  Till  1899  on  various  surveys  in  vicinity  ot  St.  Catharines, 
including  prelim,  survej^  for  power  canal;  1900-01,  mining  in  Washington  and  Wyom- 

ing; 1902,  entered  eng.  dept.,  maintenance  of  way,  Penna.  R.R.,  Elmira.  N.Y.,  trans- 
ferred to"  York.  Pa.,  was  leveller  and  transitman  on  survey  party  for  change  in  line 

and  grade  between  Baltimore,  Md.  and  Lemoyne,  Pa.;  transferred  to  Baltimore, 
March.  1903,  on  gen.  ry.  eng.,  preparing  estimates,  plans,  etc.  and  in  charges  of  gen. 
work  undpr  div  engr..  with  P.R.R.  till  Dec.  1910;  1911-13.  engr.,  Maryland  Meter 
Co.,  Baltimore;  191-3-15,  asst.  engr.  in  chief  engr's  office,  C.N.R.,  Moncton,  N.B.; 
May  1915  to  date,  asst.  dist.  engr.,  C.N.R.,  Quebec. 

References:  R.  A.  Black,  C.  B.  Brown,  Jr.,  C.  H.  N.  Connell.  W.  A.  Duff,  L. 
C.  Dupuis,  E.  Gardiner,  J.  E.  Gibault,  C.  H.  Mitchell,  F.  B.  Tapley. 

RIDOUT— GEORGE  LAWTON,  Major,  of  Toronto,  Ont.  Born  at  Toronto, 
in  1888.  Educ.,  honor  diploma.  R.M.C.  1907;  private  schooling.  1907-10,  steel 
ry.  bridge  constrn.  bridges  dept.,  Canada  Foundry  Co.;  1910,  transmission  line  constrn. 
on  Hydro  Elec.  Comra.  line  in  Ont.;  1910-11,  div,  engr.  and  supt.  of  constrn..  Div. 
A..  Shaw.  Water  &  Power  Co.;  1912-14,  engr.  and  supt.  of  constrn.,  Norman  McLeod 
Ltd..  engrs.  and  contractors;  1914.  comm.  in  Can.  Engrs.;  1915.  Royal  Engrs.;  1915-19, 
responsible  charge  of  eng.  works  in  France  for  2nd  Army;  at  present,  engr.,  Norman 
McLeod  Ltd. 

References:  T.  T.  Black,  W.  J.  Francis,  N.  M.  McLeod,  C.  W.  P.  Ramsey, 
A.  F.  Stewart. 

RIMMINGTON— HARRY  STANLEY,  of  Winnipeg.  Born  at  Toronto,  Dec. 
7th.  1890.  Educ,  B.C.E..  Univ.  of  Man.  1911;  Coll.  Inst.,  Toronto.  Summers: 

1907,  rodman,  C.N.R.;  1909,  asst.  city  analyst's  dept.,  Winnipeg;  1910-11,  draftsman, 
eng.  dept..  C.N.R.;  1911,  asst  engt-.,  C.N.R..  western  lines,  constrn.  of  bridges,  Ross- 
burn  and  Grosse  Isle  extensions;  1912  to  date,  designing  engr.  and  asst.  to  bridge 
engr.,  C.N.R.,  design  and  supervision  of  constrn.  of  all  timber  span  and  trestle  bridges, 
«tc,  latterly  also  making  surveys,  inspections  and  réports. 

References:  W.  Burns,  H.  A.  DLxon,  F.  A.  Moore,  T.  Turnbull,  W.  Walkden, 
T.  W.  White. 

RUSSELL— JOHN  HARTLEY,  of  Peterboro,  Ont.  Born  at  Quebec,  P.Q., 
Jan.  26th.  1888.  Educ,  Victoria  Schools;  Conmicrcial  Academy;  high  school;  Wallace 
Coll.,  Quebec;  special  course  in  maths,  and  designing;  civil  eng..  I.C.S.  1908-09, 
apprentice,  ch'ef  engr's  offce  Que.  Ry.,  Light  &  Power  Co.;  1909-10,  draftsman  and 
inst'man.  same  firm,  on  extension  of  ry.  lines,  designing  of  stations,  etc.;  1911-12, 
chief  draftsman  and  inst'man,  and  asst.  to  engrs.  of  maintenance  of  way  and  engr. 
of  rys.,  gas  dept.,  elec  engr..  Que.  Ry.,  Light,  Heat  &  Power  Co.;  Jan. -Nov.  1912, 
Que.  Sag.  Ry,.  inst'man,  draftsman  and  estimate  work  on  constrn.,  later  in  charge  of 
bridge  foundation,  constrn.  etc.;  1912-13,  gen.  asst.  to  D.  S.  Barton,  conslt.  engr.. 
Que.  Ry.,  Light  &  Power  Co.,  on  reconstrn.,  surveying,  designing,  etc;  Jan.-July 
1913,  gen.  asst.  on  final  constrn.  of  Dorchester  Elec.  Power  plant;  1913-14,  Eisst. 
to  E.  A.  Evans,  conslt.  engr..  surveys  and  designing  of  dams,  wharves,  etc.;  1914-17, 
asst.  engr-,  to  E.  A.  Forward,  chief  engr.,  Quinlan  &  Robertson  Ltd.,  contractors, 
St.  Charles  River  improvement  work,  designing,  laying  out,  etc.;  Oct.  1917,  over- 

seas with  C.F.C..  transferred  to  Can.  Engrs.,  sent  to  Imperial  School  of  Petrol  Elec. 
Eng.,  graduated  and  rec'd  certificate;  with  Royal  Engrs.  to  survey  and  plot  ry.  line, 
plans,  estimates,  etc..  discharged  Apr.  1919;  Apr. -.Tune  1919,  asst.  to  E.  A.  Evans, 
on  re  design  of  dam,  Megantic,  P.Q.,  etc.;  July  1919  to  date,  with  Russell-Townsend 
Co.,  contractors,  Peterboro,  designing  of  concrete  forms,  etc. 

References:  F.  Barber,  D.  S.  Barton,  M.  J.  Butler,  E.  A.  Evans,  E.  A.  Forward, 
C.  J.  H.  Townsend. 

RUTHERFORD— ARCHIBALD  BOWMAN.  Lieut.,  M.M.,  of  Westmount. 
Born  at  Montreal,  June  23rd,  1895.  Educ.  in  4th  year  mech.  eng.,  McGill  Univ. 
SH  yrs.  in  France,  with  2nd  and  3rd  Signal  Coys.,  Can.  Eniîrs.,  as  sgt.  and  lieut., 
awarded  M.M.  and  mentioned  in  despatches;  at  present,  attending  McGill  Univ. 

References:  E.  Brown,  C.  M.  ̂ McKergow,  J.  B.  Porter,  A.  R.  Roberts,  S.  F. Rutherford. 

SCANLAN— CHARLES  EDWARD,  of  Vancouver.  B.C.  Born  at  Bourne- 
mouth, Eng.,  Apr.  15th,  1SS8.  Educ,  matric.  London  Univ.  1905;  18  mos.,  private 

tuition  for  intermediate  science.  191.3-15,  with  P.G.E.Ry.,  field  draftsman,  rodman, 
inst'man,  acting  res.  engr.  on  location  and  constrn.;  May-Aug.  1916,  rodman,  etc., 
C.N.R.;  Aug.  1916  to  date,  in  charge  of  party  on  maintenance,  including  laying  out 
and  supervising,  track  revisions,  etc.,  C.N.R. 

References:  C.  R.  Crysdale.  H.  A.  Dixon,  St.  J.  Munroe,  T.  H.  White,  R.  P. 
Wilson. 

SCARBOROUGH—CHARLES  MORTON,  of  Strathcona,  Alta.  Born  at 
Hanover,  Ont.,  Sept.  29th,  1890.  Educ,  3  yrs.  eng.,  Univ.  of  Tor.;  teachers  certificate, 
prov.  of  Alta.;  1911-12,  surveyor  and  draftsman,  Cummings  &  Day:  first  asst.  on 
D  L.S.  contract,  in  charge  of  work  on  city  subdiv.  survey,  Alta.;  previous  to  war  held 
principal-ship  of  Czar  School,  teaching  mathematics;  1916  went  overseas,  2  yrs.  mech'l draftsman  on  war  work;  practical  experience  on  lathe  work,  hydraulic  presses,  etc., 
also  designing  and  bldg.  of  petrol  locomotives,  etc;  returned  Spring  of  1919;  at  present, 
draftsman,  Alta.  Govt.  Telephones. 

References:  E.  W.  Bowness,  A.  L.  Gumming,  R.  H.  Douglas,  G.  L.  Law,  F.  C. 
Mechin. 

SCOTT— HEW  MARTIN,  of  Montreal.  Born  at  Patua,  Ayrshire.  Scotland, 
Mar.  25th,  1SS7.  Educ,  public  school;  5  yrs.  evening  classes  at  Ayr  Academy. 
1903-08,  apprentice  with  J.  &  H.  V.  Eaglesham,  CE.  and  architects,  Ayr.;  1908-09. 
chief  draftsman  with  N.  Hanson  Greene,  P.L.S.,  Montreal;  May-Sopt.  1909,  engr., 
Mt.  Royal  Cemetery  Co.,  Sept.  1909  to  date  with  P.  Lyall  &  Sons  Constrn.  Co.  Ltd.* 
as  follow^?:  1909-11,  laying  out  work,  quantity  surveying,  estimating  and  acting  as 
asst.  supt.  on  various  contracts;  May  1911  appointed  supt.  on  constrn.  of  bldg.; 
1912-13,  Toronto  manager;  1913-14,  western  manager;  1914-15,  supt.  of  constrn.. 
Ottawa;  July  1915-19,  manager  of  munitions  dept.;  at  present,  manager  of  mech'l 
dept.,  P.  Lyall  &  Sons  Constrn.  Co. 

References:  F.  B.  Brown,  W.  J.  Francis,  J.  A.  Grant,  H.  M.  Jaquays,  H.  H. 

Vaughan. 

SCOTT— WILLIAM  BEVERLY,  Lieut.,  of  Montreal.  Born  at  Dalhousie, 
N.B.,  Oct.  26th,  1895.  Educ,  in  4th  year  mech.  eng.,  McGill  Univ.  2  summers 
with  Can.  Govt.  Rys.,  Moncton,  N.B..  one  summer  in  shops  and  one  in  drafting  office; 
37  most  in  C.E.F.,  as  gunner,  corporal,  sergeant,  sgt.  major  and  lieut.,  in  Siege  Artillery; 
at  present,  completing  mech.  eng.  course  at  McGill  Univ. 

References:  C.  Batho,  E.  Brown,  C.  M.  McKergow,  A.  A.  Putnam.  A.  R.  Roberts 

SISE— PAUL  FLEETFORD,  of  Montreal.  Born  at  Boston.  Mass.,  Nov. 
10th,  1879  Educ,  B.Sc,  McGill  Univ.  1901;  eng.  apprentice,  Westinghouse  Elec. 
&  Mfg.  Co..  Pittsburg;  1904-10,  sec.-treas..  Northern  Elec.  &  Mfg  Co.  Ltd.;  1910-14, 
managing  director  of  same;  1914-19,  vice-pres.  and  gen.  manager.  Northern  Electric 
Co.,  and  at  present.  President. 

References:  L.  A.  Herdt,  G.  R.  MacLeod,  R.  A.  Ross,  K.  B.  Thornton,  H.  H. 

Vaughan. 

ROBERTSON— ALEXANDER  ROSS,  of  Toronto.  Born  at  Glencoe,  Ont-, 
May  22nd,  188S.  Educ,  B.A.Sc.  Toronto  Univ.  1909.  Vacations  till  1908.  with 
Jas.  Robertson.  O.L.S.,  Glencoe;  May-Nov.  1909.  roadway  dept..  Toronto;  1909-12, 
dr.afting  and  designing,  bridge  dept.,  Canada  Foundry  Co.;  Dec.  1912  to  date  (except 
for  period  with  C.E.F.  Nov.  1915-June  1919)  sales  engr..  McGregor.,  McGregor  & 
Mclntyre  Ltd.,  structural  steel  works,  bldgs.  and  bridges. 

References:  P.  Gillespie,  A.  H.  Harkness,  T.  H.  Hogg,  E.  M.  Proctor,  C.  R. 
Young. 

ROSS— JOHN  RODERICK,  of  Winnipeg.  Born  at  Ottawa,  July  2nd,  1893. 
Educ.  leading  to  B.C.E..  Univ.  of  Man.;  enlisted  in  4th  year;  various  courses  in 
Royal  Naval  Air  Service.  Summer  1915,  topog.  survey,  Dept.  of  Mines;  Sept.  1919 
to  date,  asat.  to  municipal  engr.,  Rockwood,  Man. 

References:  E.  Brydone-Jack,  W.  E.  Davia,  G.  C.  Dunn,  E.  P.  Fetherstonhaugh, 
J.  G.  Legrand,  J.  A.  H.  O'Reilly. 

STEET.r— FRANCIS  MACDONALD,  Lt.-Col..  D.S.O.,  of  Pincher  Creek,  Alta. 
Born  at  Blaenavon,  England,  Mar.  9th,  1878.  ̂   Educ.  private  tuition;  Tredegar 
Grammcr;  Cowhridge  School.  1895-96.  apprentice.  Blaenavon  Iron  &  Coal  Co. 
Ltd.;  1896,  articled  to  Wm.  Thomas,  mining  engr.,  and  attached  to  Lancashire  Steam 
Coal  Collieries  Ltd.;  1898-99,  asst.  engr.  and  surveyor.  Blaenavon  Iron  &  Coal  Co., 
in  charge  of  water  supply,  reservoir  constrn.,  mineral  surveys,  Blaenavon  Estate; 
Feb.  1900.  South  African  War,  trooper  and  lieut.;  May  1900.  seconded  for  service 
with  S.  African  Constabulary;  1902-04,  1904-05,  asst.  engr.  and  surveyor,  Blaenavon 
Co.  Ltd.;  1905-07,  res.  engr.  on  constrn.  of  water  supply  systems,  Pincher  Creek, 
Cowley,  Claresholm  Municipal  Water  &  Light  Co.  Ltd.;  1908-14,  in  partnership  with 
J.  E.  Woods.  A.M  E.I-C.  under  style  Woods  &  Steel,  engrs.  and  surveyors,  Pincher 
Creek,  Alta.;  military  service:  Nov.  1914  enlisted,  adjutant  with  rank  captain;  Apr. 
1916,  promoted  major;  1917,  deputy  asst.  Adj.  Gen.,  2nd  Can.  Div.;  1917-18,  deputy 
asst.  Quartermaster-Gen.;  1918-19,  asst.  Quartermaster-General;  July  1919,  lieut. 
col.,  1917,  awarded  D.S.O.,  1917  and  1918  mentioned  in  despatches;  at  present,  member 
of  firm  Woods  &  Steel,  Pincher  Creek,  Alta. 

References:  R.  J.  Gordon,  A.  W.  P.  Lowrie,  C.  C.  Richards.  P.  M.  Sauder,  D. 
Whittaker,  J.  E.  Woods. 
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MITCHELL— PERCIVAL  H.,  of  Toronto  Born  at  Harriston.  Ont.,  ,Irn. 
13th,  18S3.  Educ,  E  E..  Univ.  of  Tor  1903;  apprentice  course,  VVestinghouse  Elec. 
*  Mfg.  Co..  Pittsburgh  I93:i-0.î.  asst  enitr.  in  civil  and  eleo  depts  .  Ontario  Power 
Co.,  Viagara  Falls;  lan.-Vov  193),  designer  in  switchljoard  and  power  plant.  West- 
mghouse  Elec.  &  Mfg.  Co..  Pittsburgh;  1938-07,  asst.  elec.  engr  ,  city  of  Winnipeg, 
Point  du  Bols  Hydro  Elec.  Development:  1907-OS,  elec.  engr.  on  same;  190S-09, 
cons  t.  engr.,  Toronto;  Jan.  1909  to  date,  partner  in  firm  C  H.  &  P.  H  Mitchell, 
conslt.  engrs.,  Toronto. 

References:  J.  B.  Challies,  W.  Chipman,  F.  A.  Gaby,  P.  Gillespie,  J.  G.  G.  Kerry, 
R.  A.  Ros3 

DOWN— ENOS  EDGAR,  of  Niagara  Falls,  Ont.  Born  at  Exeter,  Ont.,  OH- 
31st,  ISS2.  Ednc,  4  yrs.  civil  cng  .  Univ.  of  Michigan.  1908  (4  mos.)  on  Detroit 
River  Channel  as  mspector;  1909-10,  rodman,  etc.,  on  R.R.  constrn.;  1910-11.  topog'r 
and  I'i  yrs.  draftsman.  R.R.  constrn.  and  location;  1912-13.  inst'man.  R.R.  constrn. 
all  with  C.P.^R.  western  lines:  overseas,  surveyor  A  Coy.  2nd  Can  Engr.  Batt.;  1019 
(3  mos.)  inst'man.  in  charge  constrn..  C.P.R.;  at  present  draftsman  on  canal  constrn.. Hydro  Elec.  Power  Comm.,  Niagara  Falls. 

References:  C.  L.  Bates.  W.  B.  Crombie.  C.  Flint.  W,  A.  James,  C.  H.  McDougal. 

NEWMAM— JOHN  JAMES,  of  Windsor.  Ont.  Born  at  Leamington.  Ont., 
Mar.  10th,  IS72.  EJuc,  S.P.S.;  O.L.S  IS.04-98,  apprentice  with  Wm.  Newman, 
gen  surveying  and  eng.  practice;  lOO.I-Ol.  in  partnership  with  Wm.  Newman,  in  charge 
of  surveys  an.l  gen.  municipal  work;  eng.  work  for  Windsor.  Sandwich,  etc.;  1906 
to  date,  private  nrictice.  gen.  eng.  and  surveying.  19a5-07-l!1I0-ll.  charge  of  surveys 
10  northern  Ontario  for  Govt .  also  locil  eag  work  for  various  municipalities:  town 
engr.  for  Leamington,  charge  of  all  Essex  County  paving  under  Good  Roads  .System, 
and  engr.  for  fice  townships  under  drainage  laws. 

References:  J.  A.  Bell.  M.  E.  Brian,  H.  B.  R.  Craig.  C.  R.  McCoII,  G.  A.  McCub- 
bm,  J.  L.  Morris. 

ROCCHETTI— JOSEPH,  of  Winnipeg.  Man.  Born  at  Fermo.  Italy.  Aug. 
5th.  1879.  Educ.  E.  E,.  Liege  Univ.  (Belgiumi  1905;  M  E..  Tech.  High  School, 
Fermo,  Italy.  1903  10,  elec.  engr..  Société  auxiliaire  d'Electricité,  Bruxelles;  1910- 
12.  chief  engr..  Société  A. P. I. CE. A..  Paris,  France;  191.3-1.5.  elec.  engr.  rj.T.P.Ry.; 
191fi-18.  designing  engr.  and  :isst.  to  prov.  elec.  engr  .  Manitoba  Public  Works:  May 
1918  to  date,  chief  engr..  Man.  Power  Comm..  in  charge  of  all  sub.  depts. 

References:  E.  V.  Caton,  G.  C.  Dunn,  F.  H.  Farmer,  G.  L.  Guy,  J.  M.  Leamy. 
J.  G.  Legrand. 

SULLIVAN— WILLI  \M  HENRY,  of  St.  Catharines.  Ont.  Born  at  Kingston. 
Ont.,  Aug  23rd.  1871.  Elue,  gra  1  R.M-C.  1812.  Sept  lS92-Sept  1900.  with 
'Ontario-St.  Lawrence  Canals  as  follows-  l,S12-93.  rod:nan.  enlargement:  1893-96. 
inst'man;  1836-n.')').  asst  engr..  enlirgement:  1931-01.  principal  asst.  engr..  and 
1904-05.  engr.  in  cjharge  cmstrn..  HiUsboro  Bridge  and  M.H.  branch.  P.E.I.Ry.; 
1905-12,  asst.  suot.  engr.  and  1912-13,  suot'g  engr.,  Wellind  Canal;  Nov.  1913  to 
date,  principal  asst.  engr.,  Welland  Ship  Cinal.  Constrn.  (May  1917-Jan.  1919,  acting 
engr.  in  charge.) 

References:  A.  J.  Grant,  R.  W.  Leonard,  W.  P.  Near,  C.  D.  Sargent,  J.  L.  Weller. 

TEMPEST— tOHN  SUGDEN,  of  Ottawa  Born  at  Keighley,  England,  Jan. 
11th,  1S64.  Educ,  Keighley  Grammar  and  .South  Kensington  School  of  Science, 
-England;  several  years  previous  to  1909  with  H  W  &  .-V  Sugden,  architects  and 
surveyers.  Keighley;  1001-02,  transitman,  topog'r.  draftsman  and  fielfl  engr  ,  A.C  Ry.» 
Sault  St&.  Marie:  1902-04.  in  charge  rv.  location  and  constrn..  Pacific  Elec.  Ry  ,  Los 
Angeles;  1904-O.ï.  in  charge  rv  location.  G  T.P.Ry  .  North  Bav;  190.')-07.  in  charge 
ry  location.  T.C.Ry..  Nipigon,  Ont.;  1907-08.  in  charge  ry.  constrn..  G.T.P.,  Fort 
William;  1908-10.  inspecting  engr,  irrigation  branch,  Dept  Interior.  Calgary;  1910- 
11.  in  charge  of  exploration  work.  Hudsons  Bay.  \.C.Ry..  Sault  Ste  Marie;  1911-1.3, 
in  charge  ry^  location.  E.D.  &  B.C.Ry..  Edmonton:  1913-19.  hyclrometric  and  inspect- 

ing engr.,  irrigation  Ijranch,  Dept  Interior.  Calgary;  1919  to  date,  supervising  hydraulic 
engr..  Reclamation  SerWce.  Ottawa. 

References:  G.  R.  Balloch,  R.  J.  Burley,  R.  S.  McCormick.  F.  H.  Peters.  S.  G. 
Porter,  T.  Turnbull. 

FOR  TRANSFER  FROM  CLASJ  OF   lUNIOR  TO   HIGHER  GRADE 

AFFLECK— GARNET,  of  Winnipeg.  Born  at  Middleville.  Ont.,  March  21st, 
1^4.  Educ,  public  and  high  school;  eng.  course.  .Amer  School  of  Corr.  1905-13, 
with  N  T.C.Ry  Dist  F.  as  follows:  193.'>-0'i,  rodman  to  topog'r;  190'l-07.  topog'r 
and  leveller:  1907-08.  leveller  and  transitman.  all  on  prclini.  and  location  surveys; 
1908-10.  inst'man  on  constrn.;  1910-13,  res  engr.  in  charge  of  constrn  ,  N  T  C;  1013- 
15.  res._  engr.  in  charge  constrn..  Kettle  Valley  Ry..  Coquahalla  div.;  May  1916  to 
date,  dist.  engr.  in  charge  of  drainage  and  roads.  Reclamation  branch,  P.W.D. 

References:  H.  A    Bowman.  H.  L.  Bucke,  L.  B.  Copeland.  A,  H.  Corbett,  F, 
A.  W    MacLean,  A.  McCulloch. 

BROWN— J\MES  CARLETON,  Lt.-Col.,  of  Constantinonle,  Turkey  Born 
at  St.  Stephen.  ̂ I  B  ,  Oct.  3rd.  18S8.  EIuc.  Riimforl  Fills  fM  vine)  High  School; 
special  eng.  course.  Univ.  of  "^  B  Miy-O't.  1903  &  1131.  rolmxn  Phillips  &  Rangley 
Ry.,  Maine;  Miy-Oct.  1135.  rolmin.  Portland  ife  Rumford  Falls  Rv.:  May-\ug. 
1903.  draftsman.  Oïford  Paper  Co.;l99V10.  Internat.  Ry..  of  N.B.,  draftsman,  level 
and  traositmiin  on  location,  inst'min  on  co'istrn  ,  res  engr  in  1910.  tracklaying. 
ballasting,  station  houses,  etc.;  1911-12  draftsman.  \lta  Central  Rv  ,  Red  Deer; 
1913.  .\tlantic  div.,  C  P.R  St.  John,  N.B.;  1914,  joined  Can  \'-my.  transferred  to 
Corps  of  Royal  Engrs-,  went  to  France  as  2nd  in  command  of  a  rv.  constrn    coy.. 
B.  E.;  sent  to  Salonika  in  command  of  a  similar  coy  :  3  yrs  in  Salonika,  attaining 
rank  of  Lieut. -Col.,  with  title  of  Ry.  Constrn.  Engr..  No  I  British  Salonika  Force, 
in  command  of  4  constrn.  companies:  Mar.  1019  left  Salonika,  since  then  doing  constrn. 

work  in  Transcaucasia;  during  part  of  summer  was  with  British  Military  M'ssion in  South  Russia  as  ry.  adviser:  at  present,  chief  engr..  .\natolian  Rys.  in  Asia  Minor. 

References  A.  K.  Grimmer.  W.  S.  Lea.  J.  G  MacGregor,  D.  F.  Maxwell.  J.  D. 
McBeath. 

CHILDERHOSE— ERWIN  ALFRED,  of  Winnipeg  Born  at  St.  Thomas. 
N.  Dakota..  Apr  Uth,  1804.  Ednc,  B.E  E.  Univ.  of  Man.  1917.  1911.  Can  West- 
inghouse  generating  station  installation.  Point  du  Pois:  1012-13.  Wpg  Light_  it  Pow°r 
dept,  draftsman:  1914-16,  substation  installation,  maintenance  and  operationf  1917. 
Wp?  Light  &  Power  dept..  6  mos.  in  charge  of  alterations  to  switchboard  in  generating 
station;  1917-19.  asst.  to  chief  engr  .  same  dent  .  Wpg..  responsible  for  design  and 
erection  of  spbstation.  selection  and  installation  of  anparatu?^.  etc.;  Sept.  1910  to  date, 
elec.  engr..  Nlanitnba  Power  Comm..  in  charge  of  all  elec.  design  and  constrn. 

References-  E  E.  Brydone-Jack.  E  V.  Caton,  G.  C.  Dunn,  F.  H.  Farmer,  A.  W 
l^mont,  J.  M.  Leamy.  J.  Rocchetti 

DUNCAN— ERSKINE,  Major,  of  Gait.  Ont.  Born  at  Glasgow.  Scotland, 
Aug.  15th,  1881.  Educ.  Coll.  Inst.;  Glasgow  High  School;  Glasgow  Tech  CoH. 
4  yrs-,  3  mos.  apprentice.  Simpson  &  Wilson,  civil  and  mining  engrs..  Glasgow:  1910, 
asst.  engr.  on  prelim,  and  location.  C.  P.R.:  1910-14.  dist.  engr,  in  charge  30-40  milee 
constrn..  C.P.R.;  1014-15.  chief  engr..  Glengarry  &  .Stormont  Ry  ;  1015-19,  military 
service,  enlisted  Mar  1915,  commissioned  as  Meut.,  promoted  captain  Nov.  1915, 
major  Dec  1916.  mentioned  in  despatches;  on  surveys  and  constrn.  of  strategic  rye-, 
etc.;  Apr -Aug.  1919,  in  charge  of  prelim,  and  location,  C.P.R.;  at  present,  locating 
engr..  Hydro  Elec.  Power  Comm. 

References;  J.  M.  R.  Faii-bairn,  C,  L.  Hervey.  D.  Hillman,  C.  Luscombe,  G. W.  P.  Ramsey. 

DYNES— WILLIAM  WARREN,  of  Winnipeg,  Man.  Born  at  Winnipeg, 
Dec.  6th,  1890.  Educ,  B.C.E  .  Univ.  of  Man  1911.  Summers:  1908-09,  rod  and 

inst'man,  special  city  survey.  Winnipeg:  1910,  draftsman.  G  T  P  Rv.:  1011-12.  drafts- 
man and  detailsr  on  yard  layout  work.  G.T.P.;  1912-14,  bridge  draftsman.  CNR.. 

op  design  and  detailing  of  bridge  substructures,  subways,  etc  :  1914-16.  asst.  engr.. 
city  of  Wpg.  on  traffic  and  bridge  inspection  work:  1916  17.  in  charge  of  traffic  dept. 
and  bridge  and  subway  maintenance;  Feb.  I917-.lune  1919.  overseas  serWce,  C.E.P.; 
June  1919  to  date  asst   engr.,  Winnipeg,  on  bridge  and  concrete  design. 

References-  W.  Aldridge,  W.  P.  Brereton,  J.  A.  H.  O'Reiliy,  A.  W.  Smith.  W. Walkden. 

EASTON— LEONARD  IDELL.  Capt.,  MC,  of  Winnipeg.  Born  at  Guelph, 
Ont,  Aug.  2nd,  1889.  Educ,  B.C.E.,  Univ  of  Man.  1912.  Summers:  1909,  rodman, 
C  N.R.;  1910,  field  draftsman,  G.T  P.;  1911,  transitman  on  location.  Yollowhead 
Pass.  G.T. P.;  1912-13  (16  mos.)  chief  inst'man.  harbor  survey.  Port  Nelson;  1913-14 
(9  mos.)  designing,  bridge  dept  .  C.N.R.:  1014  (4  mos.)  designing.  Winnipeg  River 
Power  Co..  1914-1.5  (3  mos.)  surveying  and  test'fying  in  connection  with  law-suits; 
1915  (9  mos.)  res.  engr..  H.B.Ry.;  1915-16  (5  mos.)  designing,  bridge  dept.,  C.N.R.: 
Apr  1916-May  1919.  lient,  and  captain.  Can.  Engrs..  awarded  M  C;  June  1919  to 
date,  designing,  bridge  dent..  C.N.R. 

References:  J.  V  DiUabough.  C.  N.  Mitchell.  J.  W.  Porter,  R.  C.  Rob-lnson, A.  W.  Smith,  A.  J.  Taunton.  W.  Walkden   T.  W.  White. 

ESTRUP— HECTOR  FREDERIK  JANSEN.  of  Welland.  Ont.  Born  at 
Horsens.  Denmark,  Mar.  2nd.  1886.  Educ,  passed  exam..  Polytech.  Coll..  Copen- 

hagen: grad  in  artiuni.  1904;  gen.  test  in  nlii!osophy.  1906  Mar  Nov,  1910.  ser^'ice 
in  Royal  Engrs  of  Danish  .Armv;  1911-12.  draftsman  and  designer,  bridge  dept., 
C.P.R.;  .lan.-May  1912.  draftsman  and  designer,  N.TC.Ry.;  1912-17.  bridge  and 
lock  çate  engr,  Welland  Ship  Canal;  1017  to  date,  director  and  president.  British 
American  Shipbuilding  Co.  Ltd..  (steel  steamers)  in  charge  of  design  and  layout  of 
plant,  cranes,  docks,  etc. 

References:  R.  W.  Leonard.  C.  N.  Monsarrat,"  P.  B.  Motley,  W.  H.  Sullivan, J.  L.  Weller. 

FYFE— HERBERT  DIXON,  of  North  Vancouver,  B.C.  Born  at  Acton,  Ont., 
Aug  17fh.  18.«6.  Educ,  S.P.S.  1911.  Summer  1910.  inst'man,  C.P.R.,  Hardisty, 
Alta.:  1911-18,  draftsman,  designer  and  estimator,  C.N.P.Ry.  Vancouver;  1918  to 
date,  structural  engr..  J.  Coughlan  &  Sons,  Vancouver. 

References:  J.  A.  Brown.  G.  P.  Stirret.  R.  G.  Swan.  S.  H.  Sykes,  T.  H.  White. 

McPHERSON— DAVID  EWEN.  of  Winnipeg  Man.  Born  at  Winnipeg, 
Sept  -Uth,  1891  Educ.  B.C.E..  Univ  of  Man.  1916.  1909  (4  mos.)  with  C.N.R., 
Maryficld  extension:  1010  (5  mos.)  rodman.  C.N.R.,  Greenway  extension;  1911  (6 
mos.)  C.P  R.,  leveller  on  locat'on;  1912  (6  mos.)  inst'man  on  constrn..  C.P.R.:  1913 
(2  mos.)  rodman.  International  .loint  Comm.,  Lake  of  the  Woods  survey;  3  mos., 
leveller,  topog..  M-^Coll  Bros.;  3  mos.,  inst'man  on  constrn.,  C.P.R  :  1914  f4  mos.) 
res  engr..  ED.  &  B.C.Ry.;  1915  (4  mos)  res  engr..  Manitoba  Good  Roads  Comm., 
Wpg.  and  Virden:  1916  (2  mos.)  transitman.  CN.R.;  1916-18,  asst  engr.,  Wi,g. 
Aqueduct  Constrn.  Co.;  1918  {\  mo.)  asst.  engr..  Great  Lakes  Dredging  Co..  Ojibway; 
Nov.  lOlS-.Apr  1919.  draftsman,  C.N.R.,  Winnipeg;  Apr -Dec.  1919,  res.  engr..  C.N. 
R.,  Estoii.  Sask.;  at  present,  draftsman,  C.N.R. 

References:  E.  E.  Brvdonc-.lack,  W.  Burns,  J.  A.  H.  O'Reilly,  W.  Smaill.  A. W.  Smith. 

MORTON— KENNETH  WILLIAM,  of  New  Westminster.  B.C.  Born  at 
Perth,  Scotland.  Nov.  12th.  18S8.  Ednc,  2  yrs.  eng.  at  Univ.  Coll.,  Dundee:  A. 
M  I. CE  199^-10,  apprentice  on  sewerage  and  sewage  disposal,  waterworks,  survey- 

ing and  levelling,  1911  (3  mos)  asst'g  city  engr,  Cowdenbeath,  Scotland,  on  new 
water  filter  installation,  street  improvements,  etc. ,  .Apr -Oct  1911 ,  bridge  and  structur- 

al design,  G.T  R  .  Montreal;  1911-12,  same  duties.  CNR.  Toronto;  Ju"e-July  1912. 
with  Diitcher,  Maxwell  &  Co.,  Vancouver,  preparing  schemes  of  water  power,  sewerage, 
etc  for  city  of  Duncans:  Sept.  1912  to  date,  with  Public  Works.  Canada.  New  West- 

minster, at  present  as  asst  engr  on  design  .and  superintendence  of  constrn.  in  charge 
of  dredging,  hydrographieal  surveys,  etc.:  July  1918-Feh.  1919.  lieut..  with  7th  Batt.. 
Can.    Engrs. 

References:  R.  A.  Baldwin,  P.  E.  Doncaster.  H.  K.  X)utcher,  A.  F.  Stewart, 
A.  D.  Swan.  C.  C.  Worafold. 
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PATTERSON— THOMAS  ROY,   of  Goderich,   Ont.     Born   at    Auburn,   Out  ,  VERMETTE— NARCISSE  J.  A.,   of  Verdun,   P.Q.     Born  at   Montreal,  Jaty 
Aug.  12th,  1893.     Educ,  B.Sc.  (hons.)  Queens  Univ.  1918.     Summers  1907-09.  asst.,  23rd,  1892.     Educ.,  civil  and  elee.  cng.,  Laval  Univ.  1915.     3  yrs.  to  date,  chief  engr. 
D.  Patterson,  Huron  Couuty  engr.;  1912,  on  G.T.P.  railroad  survey:  1915,  on  eng.  in  charge  of  all  eng.  work,  Ouimet  &  LeSage,  designing  and  superviaing  sewerage 
staff,  Trent  Valley  Canal:  summer  1916  and  1917,  a.sst.  engr.,  B.C.  Hydrographie  systems,  pavements,  roads,  etc.,  in  various  parts  of  Quebec  prov. 
survey  in  charge  of  Nelson  and  Cranbrook  dists.  ;  1918,  asst.  to  D.  Patterson  in  charge 
of  bridge  design,  erection  and  road  surveys;  1919  to  date,  Huron  Co.  engr..  in  charge  ^  .                 x^y-tTi.            r^^r,          c^-.ir,                   .,»• 
of  all  constrn.  and  repair  on  420  miles  of  county  and  prov'l  county  roads,  also  engr.  References:  F.  C.  Laberge,  R.  LeSage,  S.  Ouimet,  A.  Surveyer,   A.  Vincent 
for  townships  of  East  Wawanosh,  Stanley,  etc.  and  towns  of  Seaforth,  Exeter,  etc. 

References:  G.  Hogarth,  J.  A.  P.  Marshall,  T.  S.  Scott,  E.  A.  Stone,  R.  G.  Swan. 

WHITE— JAMES  ALEXANDER  GORDON,    Bge.-Major,    D.S.O.,    M.C.,   of 
ROUNTHWAITE— FRANCIS  GEORGE,     Lieut.,     of     Montreal.     Born     at  Nipigon    Ont.     Born  at  Woodstock,  Ont.,  Aug.  ,28th,  1888      Educ,  B.So.  (mining) 

CoUingwood,  Ont.  Apr.  3rd,  1892.     Educ.,  B.Sc.  (C.E.)  McGill  Univ.,  1916.     1909-  McGill  Umv.  1911      Summers,  1907-09,  asst.  to  city  engr.,  Woodstock;  1910,  sampler. 
10,  rodman,  J.  S.  Metcalf  Co.  Ltd.,  on  constrn.  of  C.P.R.  elevator  and  wharves  at  Consol.  Mining  &  Smelting  Co.,  B.C.;  1911-13.  asst.  to  mines  manager,  Mond  Nickel 

Port  McNicol;  summers  1913-14,  rod  and  inst'man,  respectively,  on  constrn.  of  A.C.  h"-  |.>"'^<^J'S'  '"  charge  of  diamond  drilling,  location,  constrn.  of  rock  house,  etc.; 
&H.n.Ry.  between  C.P.R.  and  C.T.C.Ry;  May-1916-Apr.  1919,  lieut..  Can.  Garrison  May-Sept.  1913,  efficiency  engr.,  Robt.  Grace  Contracting  Co.,  Pittsburgh,  reporta 
.^rtiUery,  O.M.F.C;  Apr.-Aug.   1919,   asst.  engr.,  Magwood   &  Stidwell,  Cornwall,  °?  plants,  etc  :  1913-14,  foreman  in  charge  concrete  placing,  Campbell  &  Lattimer, 
Ont.;  Aug.-Dee.  1919,  cost  clerk  and  timekeeper,  and  at  present,  asst.  to  constrn.  Toronto;  1913-15,  asst.  engr.    Hydro  Elec.  Power  Comm    on  Eugenia  Falls  power encT    Atlas  Constrn   Co   Ltd  development,  m  charge  of  H.l'j.r.C  interests,  etc.;  I'eb.  1915  enlisted  as  subaltern; 
'  Dec.  1916,  learner,  C.I.B.,  then  staff  captain,  June  1917  awarded  M.C.;  1918.  D.S.O., References:  Sir  John  Kennedy,  H.  M.  MacKay,  W.  H.  Magwood,  J.  B.  Porter,  31st  Can.  Div.;  June  1918,  brigade  major,  awarded  D.R.O.,  peace  honors,  returned 

F.  Stidwill,  J.  H.  Trimingham.  May  1919;  at  present,  asst.  engr.,  H.E.P.C  on  Nipigon  development  in  charge  of 
power  house,  etc. 

URIE— HARRY  ROY,  Major,  of  Winnipeg.     Boru  at  Deloraine,  Man.,  Dec.  „,'           „oa           -nTiu          r<ti    ,t-,  u  n    t    xt    o.     i        r.    .    x, 29th,  1890.  Educ,  B.C.E.,  Univ.  of  Man.  1913.  May-Oct.  1911, rodman  on  constrn..  References:  H.  G.  .\cres,  T.  H.  Hogg,  C.  H.  MitcheU,  J.  N.  Stanley,  F.  J.  Ure. 
C.N.R.;  May-Oct.  1912,  rodman  and  leveller,  C.P.R.,  constrn.  and  location.  Kaslo, 
B.C.:  May-Oct.  1913,  transitman,  P.W.D.,  hydrographie  survey,  N.  Saak.,  River; 
1913-14,  in  charge  hydrographie  survey,  P.W.D.,  Fairford  and  Red  Rivers;  Aug. 
1914-Apr.  1919,  Can.  Engrs.,  B.E.F.,  rank  from  sapper  to  major;  Apr.  1919  to  date, 
dist.  engr-.   Good  Roads  Board. 

References:  E.  Brydone-Jack,  E.  P.  Fetherstonhaugh,  W.  H.  Hunt,  M.  A.  Lyons, 
A.  J.  Stevens. 
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Good    Roads    in    Ontario 
If.   A.   .UcLid»,  M.E.I.C..  Deputy  Minister  of  Highways,  frottrtce  of  Ontario 

The  more  1  know  of  the  highway  problems  of  other 
')untries.  states  and  provinces,  the  more  I  am  impressed 

u    ■      "  'v  which  pt-rtams  to  all.     We 
1  <-■  of  the  (^)uelx'C  farmer  through 
the  laix>i  la.x  ltrvit:d  upon  him:  of  the  growth  of  highway 
mipru\  i-ment  through  municipal  organization  ;  and  later, 
the  mtiuence  of  the  central  goveriuiient  upxjn  the  work. 

That  ib  the  stor>'  of  practically  every  country  in  the  world 
that  has  attained  good  roads. !ds 

.     :ed <-  oi  other  provinces,  one  is  led  to  believe  from 
I...     i  of  discussion  that  money  is  not  the  root  of 
all  evil,  but  rather  that  the  roads  of  Onurio  are  the 
routes  of  all  evil. 

rh;ii    however,  is  not  quite  a  true  estimate  of  the 
K-d  an  excellent 

lariiL-    annual 
ires   have   been   going  on  and  are  »g. 
!f^>ut  55,000  miles  of  highway,  of  wi.,. ..  ..,<out 

I  •  .ire  well  graded  and  in  use.  and  22,0JJ  miles, 
..HI,  are  superior  to  can  h  roads.     While  they  are 
.  s  of  marked  excelK-nct-  tlu-y  are  surfaced  with 

.:n, 

._■  ;ior 
^.     1  iiai  lb  a  record  which  is  rarely  equalled 

;;ent. 

Read  at  General  Profe«ciuaal  Mecluu,  Montreal  Jan.   29ih, 
1«0 

In  certain  stat.  r    •  •■ highway?.     New   ̂  
highways,  and   we  arc  apt   to  Kimpai 
conditions   with   those  of  New   York, 
had  a  source  of  income,  the  City  of  New  ̂  
which  they  are  practically  able  to  take  toll  ...  ...^w-... 
construction,  from  the  whole  of  the  Inited  States. 

Their  state  and  countv  highwav-i  are  constructed 

thr. 

pa,  . wa\    construction.     W  hen   we  in   < 

system  of  distributing  the  c-'    '■ 
our  e.xpenditures  can  be  mu^ 

tely  at  the  present  time,  ciin-  t.<'  ;!■■.  ̂ '■■.nir."^.^-  >■.'  ̂ u  - slantially. 

However,    present    plans   c.-ntcniolnTc    :■    r>o!irv   of 
substantial   description.     We   i 

on  the  country  road>  of  Ov  •■ 
millions  of  dollars,  which  w. 

at  least  a  period  ft  '  .  w^.  u.e:., 
after  the  annual  cx;  d. 

.\n  expenditure  <>f   -ivtv   millions  in   fi\.    vt-ar«,   if 
properl\-    applicti.  -.e    an    .  .in 
Ontario  highwa\-,  î'ut  «i  vu-  ir.i  eJtpeci  u.  «..ii  '*  - 
end  of  that  pern-d  to  be  able  tu  use  these  ri'. 
a  good  deal  of  satisfaction. 
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The  Value  of  Good  Foundations 

The  engineer  and  the  la\Tnan  regard  roads  from 
different  standpoints.  The  user  of  the  road  considers 
surface  conditions  only.  The  builder  must  first  think 
of  many  other  factors  such  as  location,  alignment,  grading, 
foundation,  bridges,  drainages  and  a  multitude  of  preU- 
minary  details.  Our  efforts  in  Ontario  at  the  present 
time  are  largely  with  respect  to  foundations  and  primary 
construction,  with  a  surface  merely  to  meet  immediate 
needs.  When  we  get  the  traffic  going  over  roads  so 
built,  we  know  that  the  high-class  surface  will  take 
care  of  itself  in  accordance  with  the  demands  of  traffic. 

It  is  useless  to  put  a  high-class  surface  on  a  poor, 
inadequate  and  insufficient  foundation.  The  truth  was 
emphasized  by  Mr.  James  in  his  address  at  the  opening 
of  this  annual  meeting.  It  has  cost  the  United  States 
enormous  sums  of  money  to  re-discover  this  old  and 
elemental  fact.  It  is  to  be  hoped  that  Canada  will 
benefit  by  the  experience  that  has  been  so  expensively 
acquired  in  the  United  States. 

I  have  said  that  we  have  55,000  miles  of  highway 
in  Ontario,  with  about  42,000  miles  in  use,  over  half  of 
which  has  some  class  of  surface.  These  surfaces  are 
under  improvement,  the  foundations  are  being  improved 
and  they  are  each  year  receiving  more  systematic  upkeep 
and  repair,  which  is  so  much  needed. 

Work  for  1920 

That  sixteen  or  eighteen  hundred  miles  we  hope  to 
get  into  passable  shape  quickly  by  an  average  expenditure 
of  over  ten  thousand  dollars  a  mile.  This  construction 
will  involve  some  cement-concrete,  asphaltic-concrete 
and  bituminous  macadam;  and  a  considerable  extent,  as 
in  every  other  country,  will  have  to  be  gravel  construction 
and  broken  stone;  or  these  surfaces  treated  with  tar  and 
asphaltic  oil. 

We  expect,  if  our  plans  can  be  put  into  execution, 
by  the  end  of  the  current  year,  to  have  between  the 
Quebec  boundary  and  Windsor  a  highway  500  miles  in 
length  that  is  reasonably  passable  at  every  point,  and 
at  least  superior  to  an  earth  road,  a  road  which  can  be 
used  throughout  in  spite  of  any  weather  conditions,  and 
as  fast  as  a  car  can  travel.  Many  portions  will  be  of 
a  finished  and  high-class  type. 

When  that  main  highway  is  in  good  condition,  you 
will  find  as  you  come  through  Ontario  that  our  past 
substantial  expenditures  have  constructed  branch  roads 
from  this  main  artery  into  all  parts  of  the  province. 

You  will  find  an  excellent  system  of  market  roads, 
macadam,  gravel,  concrete  and  other  forms,  all  attainable 
by  means  of  this  one  main  artery  which,  to  the  present 
time,  we  have  not  been  able  to  construct  owing  to  the 
scattered  nature  of  the  population  of  Ontario. 

Some  years  ago,  speaking  in  this  city,  I  said  that 

perhaps  French  should  be  declared  by  us  the  "official 
language"  of  good  roads.  I  spoke  of  that  because  I 
had  a  short  time  before  gone  over  the  roads  of  England, 
France,  Scotland,  Switzerland  and  Belgium,  and  in  no 
country  did  I  find  construction,  primary  construction, 
equal  to  the  roads  of  France. 

Other  countries  have  perhaps  maintained  their 
roads  by  higher  expenditure,  but  in  primary  construction 
I  have  not  seen  roads  equal  to  those  of  France.  In 
laying  out  the  system  in  Ontario,  I  have  had  before  me 
the  general  design  of  the  French  highway,  and  we  have 
applied  in  Ontario  a  considerable  part  of  the  elements 
of  French  organization  to  our  administration.  In  that 
way,  I  hope  that  sometime  in  the  future  Ontario  will 
stand  in  the  forefront  of  those  portions  of  this  continent 
which  have  good  roads. 

Concrete  Mixtures  in  Alkali  Soils 
By  C.  J.  Mackenzie,  A.M.E.I.C.,  Prof.  Civil  Engineering, 

University  of  Sask. 

Known  Facts  Regarding  Effect  of  Alkali  Waters 
on  Concrete. 

Briefly,  the  known  facts  concerning  the  effect  of 

alkali  waters'  on  cement  and  concrete  mixtures,  are  as 
follows: — 

1.  By  laboratory  experiment  it  has  been  conclu- 
sively proved  that  magnesium  and  sodium  sulphates, 

which  are  the  predominating  salts  in  our  so-called  alkali 
waters,  will  attack  cement  chemically  and  under  certain 
conditions  of  intimate  mixture  completely  disintegrate 
the  same,  (see  Montana  Agricultural  College  Bulletin 
No.  81.) 

Read  before  the  Annual  Meeting,  Sask.  Branch,  Jan.  8th,  1920. 

2.  In  laboratories  it  has  also  been  proved  that  if  a 
porous  concrete  be  saturated  and  dried  alternately,  using 
a  solution  of  soluble  salts  found  in  our  alkali  soils,  that 
the  process  of  crystallization  will  exert  a  force  which 
will  cause  a  splitting  of  the  concrete.  (Bureau  of  Stand- 

ards Paper  No.  12.) 
3.  In  practice  many  cases  have  been  observed  where 

structures  of  concrete  as  well  as  those  of  chemically 
inert  and  porous  materials,  such  as  brick,  sandstone,  etc., 
where  exposed  to  alkali  waters,  have  been  disintegrated, 
suggesting  that  the  mechanical  force  of  crystallization 
is  the  action  obtained. 

4.  Also  numerous  cases  have  been  observed  where 

the  concrete  exposed  has  became  soft,  pasty  and'  bulged, with  the  total  loss  of  its  cementing  value,  suggesting  a 
chemical  action  on  the  binding  material. 
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fk      In  (irailiit*  ai^t.  wr  litid  !>tnii-turrs  of  apiiamitlv 

itid    dlsintrgtatnut,    \»hilc    atntdiri    ii|i|irai>    utuiticxlrti. 

Two   Theorii-s     MiH'hiiniiul  iiml  Chemical 

Aca>rdini£.  then-fort-,   to  their  personal  cxpeheiut-* 
'  '  who   hi''    ■'    ■    •'      actum   i>»  fntirrly 

to  th.-  .  of  the  salts  ol  thi- 

1-  a  drii-i- 
^   who   art- 

ihe  purely   chemical   Mde. 
    .\1     iiulletin.i     There  are  also  u 
-  who  hold  that  there  is  no  etTi-ct  ln>m  the 
at  all;     that    the  trouble  l^  entirely  due  to 
and  the  diMntejiratioii  lound  ui  our  Westen» 

■  'ulci  liave  occurred  m' 
diled  there  to  the  a»  ;  , 

>* rallier,  cit..  un  u  pouily  fabricated  concrete. 

Il  follows  then,  that  accepting  the  facts  above  stated, 

uf  may  sav  thai  while  cement  can  Ix*  disintegrated  by 
'IS.  in  lalx>ralories.  and 
V  1er  can  Ix-  disintegrated 

>>    ihe  methanical  iorces  ol  crystallization  under  ideal 

'.ilK)ralor\    conditions   of  saturating;   and   drying,   these 
lirai  conditions  will  seldom,  if  ever,  be  found  in  practice 
iiui    consequently   deductions    from    lalx>ratory    experi- 

t  Mis  must  be  interpreted  with  a  great  deal  of  caution. 

In  practice  the  alkali  water  is  not  permitted  the 
intimate  contact  with  cement;  nor  do  we  find  the  rapid 
-aturating  and  drying,  and  in  addition  we  have  the 
< Atremely  important  problem  of  what  effect  the  surface 
.  uiing  may  have. 

It  would  seem  then  that  the  most  feasible  method 
ol  attacking  this  problem  is  by  actual  field  tests  of 
concrete  in  the  form  of  and  under  conditions  found  in 
practice.  It  is  my  opinion,  and  we  have  outlined  our 
own  exjieriments  on  this  basis,  that  the  proper  way  to 

".  the  problem  for  the  present  is  to  subject, 
A  mixtures  to  numerous  varieties  of  water,  but  a 

number  of  widely  different  mixtures  to  conditions  where 
disintegration  is  known  to  have  taken  place,  and  in 

this  wa\'  we  may  hof)e  to  get  some  idea  as  to  which mixtures  will  stand  the  action  of  alkali  waters  and  which 
will  not.  If  we  could  establish  even  a  danger  zone,  we 
would    have    a.  practical,     and 
later  the  delenui.  ..i.al  or  mechanic- 

al action  takes  place  wlurii  cuncrelc  iaila,  could  be  under- 
taken. 

Field  Test»  by  the  Bureau  of  Standard 

The  only  published  records  of  field  tests  of  this 
nature  being  conducted  at  present,  with  which  I  am 
familiar,  are  those  of  tlu-  Hurt  au  of  Standards.  V  'on. 
Their  experiments   wrrr    initiated    in   an   ei  :    to 
determine  the  action  of  sea  water  on  concrete,  which 
we  now  know  is  of  a  similar  nature  to  that  of  alkali 
action.  Their  first  published  report  in  1912  covered  an 
account  of  experiments  conducted  in  the  lalwratory  and 
a  few  field  tests  in  the  sea. 

Thiti  rtrpurt  |Kovt<l  onlv  Iht 

action  ' 

T< 

an 

pr. 

nf 

Ihr    r. 

iJttr    lUliilc    flin)     >rt 

ncluiiioni» 

prfthlem    for 

loiuretr 

tllr     iiir» 

HI 
th.ii    -III    1 

waters.     A 

of        ■ 

ini: 
It    is     . 
show  I.'.' 
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Engineer.  C.   D.   Howe  o; 
Canada,   and    the   above   i 
that  time.     These  conclusions.  1   think,  a: 
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interested  in  this  problem,  and  at  the  same  t 
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the  matter  and  that  there  were  nn 
of  immediate  light  ahead. 

The  only  difference  in  the  outlook  toda 
mind,  is  not  due  to  any  of  the  results  of  direct  r 
along  this  line,  but  to  ihe  k: 
aand    interpretation   of   c> 
taken  place  within  the  past  year  and  a  lutii. 
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today  is.  let  me  repeat,   "which 
successfully   withstand   the  at- as   found   in  our   Western   I^< 
demands  that  we  must  first  ha\e  ai; 

knowledge  of  mixtures,  and  tlu " 
of  alkali  on  a  wide  range  of  : 
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for  our  conditions. 

The  Science  of  Mixing  (x>ncrete. 
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the  results  of  oiir  mixtures,  than  that  they  were  mixed 
in  the  proportions  of  1.2.4  or  1.3.5  as  the  case  might 
be,  without  any  definite  knowledge  as  to  the  final  results 
of  the  concrete  made  ? 

A  mix  of,  say  1-6,  as  is  common  with  us,  tells 
absolutely  nothing  about  the  finished  concrete.  The 
strength  and  character  may  vary  several  hundred  per 
cent  on  the  same  job,  to  say  nothing  of  the  variation  in 
mixtures  on  different  jobs  using  different  materials  and 
mixed  by  different  men  and  different  methods.  (I  make 
this  statement  advisedly  as  the  result  of  actual  tests 
made  from  concrete  poured  on  various  jobs). 

For  years  we  have  simply  mixing  concrete  with  our 
technical  eyes  shut.  Certainly  some  engineers  and  some 
firms  have  been  making  concrete  of  the  very  best  quality, 
while  others  working  to  the  same  specifications  and  with 
the  same  materials,  have  been  making  concrete  of  an 
altogether  different  character.  The  thing  that  has 
troubled  most  of  us  is,  I  think,  the  fact  that  if  we  were 
given  the  ingredients  in  any  case  including  cement,  sand, 
gravel  and  water,  we  could  not  calculate  the  strength 
of  the  finished  product  with  any  degree  of  assurance, 
although  many  men  of  mature  judgment  and  wide 
experience  could  form  a  very  good  opinion. 

Personally  I  have  Bone  what  was  called  sand  and 
gravel  analyses  for  several  years,  I  have  plotted  the 

results  on  properly  ruled  paper  along  with  Fuller's  Ideal Crow,  handed  the  results  to  clients  and  even  charged 
good  money  for  it,  but  I  tell  you  truthfully,  the  analysis 
never  meant  anything  vital  to  me,  and  I  am  absolutely 
sure  that  it  meant  nothing  to  most  of  those  to  whom  I 
sent  it.  All  the  time  I  prayed  that  someone  would  do 
something  to  clear  up  the  meaning  of  gravel  analyses. 

Concrete  Mixing  Research,  by  Professor  Abrams  and 
Captain  Edwards 

During  the  years  1918-1919  two  independent  experi- 
mentors  accomplished  what  I  consider  to  be  the  biggest 
step  towards  placing  the  mixing  of  concrete  on  a  scientific 
basis,  that  has  been  made  for  years.  The  names  of  the 
experimentors,  Professor  Abrams  of  the  Lewis  Institute 
of  Chicago  and  Captain  Edwards,  until  recently  of  the 
Department  of  Works  of  the  City  of  Toronto,  are  familiar 
no  doubt  to  all  of  you,  and  I  understand  that  Professor 
Abrams  attended  the  meeting  held  in  Saskatoon  in  1918, 
and  is  known  personally  as  well  to  many  members. 

At  the  risk  of  covering  ground  familiar  to  you,  I 
wish  to  mention  these  methods,  as  we  have  mixed  all 
our  concrete  for  experimental  purposes  on  these  theories, 
and  we  have  tested  their  value  out  on  various  jobs  in 
Saskatoon  during  the  year  and  have  found  them  very 
satisfactory  and  enlightening. 

Professor  Abrams  proved  from  the  results  of  about 
50,000  tests  that  the  strength  of  concrete  depends  only 
on  the  ratio  of  water  to  cement  for  all  ordinary  workable 
mixtures.  The  aggregate  functions  only  in  determining 
how  much  water  must  be  used  to  make  the  mix  work- 

able. He  worked  out  a  method  of  stating  this  property 
of  aggregate  in  terms  of  a  concrete  number  which  he 

calls  "  the  fineness  modulus  "  and  which  is  readily 
obtained  from  a  screen  analysis.    Thus,  if  we  observe 

the  amount  of  water  being  used  per  bag  of  cement  on 
any  job,  it  is  always  a  simple  matter  to  calculate  the 
strength  of  the  resulting  concrete.  Or  if  we  are  given 
an  aggregate  and  we  obtain  its  fineness  modulus,  we, 
can  calculate  how  much  water  will  be  necessary  for  any 
mix  and  what  the  strength  will  be,  or  if  we  wish  to  make 
concrete  of  a  certain  strength  out  of  a  certain  aggregate, 
we  can  easily  calculate  the  amount  of  cement  required 
and  the  viecessary  water.  By  this  method  we  have  a 
means  of  comparing  in  actual  figures  of  strength  and 
also  dollars  and  cents,  the  value  of  different  aggregates. 

Captain  Edwards,  on  the  other  hand,  attacked  the 
problem  from  an  altogether  different  viewpoint  and  con- 

cluded that,  always  providing  the  concrete  mixture  is 
of  normal  consistency  or  workability,  the  strength  of 
concrete  depends  on  the  ratio  of  cement  to  the  surface 
area  of  the  aggregate.  He  worked  out  tables  which  when 
applied  to  the  mechanical  analysis  of  any  aggregate, 
will  give  the  surface  area  per  pound  of  the  aggregate. 
And  by  this  method  also  mixtures  may  be  analysed  and 
designed  as  above. 

While  these  two  methods  on  the  surface  seem  quite 
different  and  even  contradictory  they  are  identical  in 
practical  results  and  have  both  been  found  to  give  satis- 

faction on  practical  work. 

The  scope  of  this  paper  does  not  permit  of  a  thorough 
discussion  of  these  methods  but  if  there  are  any  members 
here  today  who  are  not  familiar  with  these  theories  I 
would  strongly  urge  a  serious  study  of  them. 

Experiments  in  Saskatchewan 

In  outlining  the  experiments  carried  out  in  con- 
junction with  the  Committee  on  Concrete  of  the 

Saskatchewan  Branch  of  The  Engineering  Institute  of 
Canada,  it  would  be  well  to  state  that  we  recognized 
that  the  problem  was  a  very  large  one  and  that  witli 
the  funds  and  facilities  available  at  present  it  would 
be  better  to  confine  our  work  to  one  particular  district, 
and  if  results  of  any  value  are  obtained,  further  grants 
might  be  secured  for  a  complete  survey  of  the  province, 
and  test  blocks  placed  in  all  the  different  localities  where 
conditions  of  ground  water,  soil  and  available  concrete 

aggregate  differ. 
We  started  with  the  premises  as  set  forth  in  the 

opening  paragraphs  of  this  paper  and  accordingly  decided 
to  undertake  our  work  under  three  divisions: — 

(a)  Field  Tests. 
(b)  Observation  of  buildings  under  construction  in 

areas  known  to  be  troublesome. 

(c)  Laboratory  tests  both  chemical  and  physical. 

(a)     Field  Tests. 

For"  the  present  we  are  devoting  the  major  part  of our  time  to  the  Field  Tests  and  to  date  we  have  placed 
in  the  ground  specimens  representing  about  39  different 
concrete  mixtures. 

It  was  decided,  in  view  of  the  fact  that  the  pressing 
problem,  in  Saskatoon  at  least,  is  in  connection  with 
foundations  and  walls  and  not  with  tile,  to  make  up  our 
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Plate  "A" 

>'CTi<«  A. 

This  series  consists  of  thirteen  blocks,  ranging  from 

1  ver>"  strong,  well  graded,  dense  concrete  to  a  very 
At-ak  mLxture,  of  poor  pit  run  gravel,  so  weak  tliat  it 

:;dle  without   knocking  the 

.  "A." blocks  So.  1 — So.  5,  were  made  with  an  aggregate 

■  ■'  'vashed  gravel  and  crushed  stone.     This  aggregate  is 
«xi  approximation  of  Fuller's  Cur\'e.     Its  frnt-ness 

.■.!!U- accordmg  to  .\bram"s   method)  is  5.5  and  the 
•ta    per    gr.    (calculated    by    Capt.    Edward's labk-^,  is:i.44 

Mixtures  by  volume  of  1:2.5:— 1-3.7— 1:5.0— 1:6.2. 
and  1 :7.5  were  used. 

The  :   ■  '  '  t  runs  from:  .62  to 
1.31.  wK.  in.  of  surface  area 
of  aggregate  vaiies  from  7.3  to  22. 

Blocks  So.  6— So.  10  were  mixed  with  a  pit  run 
gravel  as  aggregate,  the  fineness  modulus  of  which  was 
3.8  and  the  surface  area  per  gr.  3.9  sq.  in. 

The  same  mixes  were  used  as  in  blocks  No.  1 — No.  5 
but  the  ratio  vol.  water/  cement  varied  from  .82  to  2.4 
and  the  grs.  of  cement  to  surface  area  from  11.7  lu  35.1. 

Blocks  So.  2S — So.  SO  were  mixed  with  a  pit  run 
gravel  of  a  better  grade,  the  fineness  modulus  being 
4.8.    The  surface  area  2.51  sq.  in.  per  gr. 
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tar  applied  to  Mirlace. 
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Blocks  Nos.  20-22. 

These  blocks  were  made  of  the  same  aggregate  and 
mix  as  No.  11 — No.  12 — No.  13  but  the  consistency  was  made 
as  wet  as  possible  in  order  to  see  if  the  excess  water 
decreases  the  resistance  of  a  concrete  to  alkali  just  as 
decreases  its  strength. 

Series  D. 

The  purpose  of  this  series  is  to  check  our  assumption 
that  the  maximum  disintegration  takes  place  at  a  depth 

of  6  feet.  These  specimens  were  made  6"  x  6"  x  6'  and are  placed  upright  so  that  one  end  is  exposed  to  the 
air  while  the  other  is  well  under  the  ground  water  level. 

If  we  find  that  the  six  ft.  level  is  not  the  woost  we 
shall  be  able  to  change  the  position  of  the  other  blocks 
and  make  all  future  tests  accordingly. 

./- 

Plate  "C" 

Series  E.     Blocks  No.  3/,— No.  36. 
In  this  series  the  pit  run  gravel  was  first  screened 

and  divided  at  the  No.  4  screen  and  then  re-mixed. 
The  mixtures  by  volume  corresponding  to  No.  28,  No.  29, 
No.  30.  This  series  was  designed  to  ascertain  the  economy 
if  any,  of  screening  and  remixing  the  Gravels  for  concrete 
aggregate. 

Series  F.     Blocks  No.  37,  No.  39. 
The  blocks  in  this  series  are  of  the  same  mix  as 

No.  28,  No.  29  and  No.  30,  but  the  mixing  water  was 
the  alkali  water  taken  from  the  ground  where  blocks 
are  placed. 

At  the  time  of  making  up  all  blocks  of  the  series, 
small  blocks  for  compression  tests  were  made  up  for 
testing  after  twenty-eight  days  in  water  in  order  to 
check,  if  possible,  the  alkali  resisting  properties  of  concrete 
against  its  strength. 

With  blocks  No.  25 — No.  39,  nine  compression  blocks 
at  each  mixture  were  also  buried  to  be  tested  three  per 

year. 

(b)     Observations  of  Buildings. 
This  phase  of  the  work  consisted  of  an  inspection  of 

all  known  cases  of  disintegration  in  the  city  for  the  main 
purpose  of  defining  the  troublesome  areas,  and  gathering 
all  the  information  and  evidence  possible.  Added  to 
that  we  have  outlined  a  scheme  for  inspecting  all  buildings 
being  erected  in  these  areas  and  personally  observing 
the  concrete  being  put  in,  the  mix,  consistency  and 

aggregate,  etc. 

Plate  "D" 

Our  inspection  shows  that  the  down  town  section 
of  about  ten  city  blocks  contains  the  greatest  amoimt  of 
affected  •  concrete,  and  information  gathered  from  a 
reliable  source  indicates  that  before  the  city  was  built 

this  area  was  what  is  known  as  an  "  alkali  slough." Accordingly  this  section  was  selected  for  our  tests  and 
observations. 

Plate:"E' 
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to.  and  for  the  purpose  of  throwing  Hght  on  the  results     ai  o  It.  level.  appliLaïuxi  ol  ̂ ujuic  lo  «uriacc.  dc. 

Kffect  of  Vibration,  Jij^^inéand  Pressure  on  Fresh  Concrete 
Jill  UuiT  .1.  .I6r(i//i*. 

Deliifn-il  in  mirt  In  fun-  (!,ii,rol  P ruft  csiotial  Meeting  al  >'<i>/.<if«.>',. 

Introduction 

An  I  '         iv  of  the  effect  of  \ibraiion  and 
pressure  le  on   its  strength  and  other 
properties  is  ol  nUere>i  in  view  of  the  frequent  use  of 
such  devices  as  hand-hammering  of  forms,  or  air-hammer- 

ing, jigjdng  or  vibration  as  an  aid  in  placing  concrete. 
Such  methods  are  particularly  applicable  to  the  construct- 

ion of  reinforced-concrete  ships  and  houses,  where  thin 

V  *  .tnd  a  multiplicity  of  reinforcing  members  are  of 
I  occurrence.  Ji>;^ang  or  vibrating  machines  are 
:  .  used  in  concrete  products  plants.     The  effect 
I  ire  on   fresh  concrete  is  of  interest   in  certain 
problems  of  concrete  design. 

The  tests  included  in  this  report  were  made  as  a  part 
of  the  experimental  studies  of  concrete  and  concrete 

!  ■     ■  cd  out  tlirough  the  co-o'  i  of I  the  Portland  Cement   .\  .m. 

Outline  of  Tests 

The  tests  included  in  this  report  cover  the  following 
topics: 

1.  Different    methods    of    hand-moulding    of    test 
ylinders. 

(a)  r    "  "  5  8-in.    round    steel    bar 
r  of  •■troki*^^ 

3.  Effect   of  jigging   iresji  (.uacrcte     UMiig  niatiuiic 
shown  in  Fig.  2i, 

(a)  Concrete  >■'    '  ' 
{ b  )  Concrete  « 

1.25 1. 
(c)  L'<i'M'  .Mir.!':. t.-  iif  (îifTt-rent  grading  (fineness 

ni 

to  (>l'..-in.  concrete  ;;. 
(«■)  L'-;  ic-^eni   shape 

(/)  Effect  ol  1  '   p.  m.  . 
(g)  Effect  of  h.  .n 

(h)  Effect  of  length  oi  ■ 
(t)  Effect  of  age  of  cu.i>..i  L>.  ..^.v.^    'k^.-'^    -i^ 

to  6  hr.). 

0)  Jigged  with  30-lb.  weight  on  top  of  fresh concrete 

'i  >  H  iling  on  jigging  machine  while  in 

oj- 

4.  Effect  ol  p: 

applvip     • 

(a)   i 

sq.  111.  . 
ifci  Efifect  of  duratioi:  -ure    15  mi: li".  hr. '. 

••'  KfTrvt  of  rerw'va!  of  water  by  pre<i<ur>p 

COlu 
2.  Effect  of  vibratmg  fresh  coiKrete  (small  electric     were  made  Iroi 

motor.  Fig.  l.>.  consequently  d;;   
(a)  Time  of  x-ibration  varied  up  to  1  min.  any  twxi  sets  of  te>ls. 
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Test  Pieces 

All  test  pieces  consisted  of  6  x  12-in.  cylinders  which 
were  stored  in  damp  sand  for  28  days.  The  concrete  for 

each  specimen  was  proportioned  separately  and  mixed  by 

hand  with  a  bricklayer's  trowel  in  a  shallow  metal  pan. 
The  forms  consisted  of  12-in.  length?  of  cold-drawn  steel 
tubing,  split  along  one  element.  Each  form  stood  on  a 
machined  cast-iron  base  plate.  A  smooth  top  was 
formed  by  means  of  neat  cement  and  plate  glass. 

Unless  otherwise  noted,  the  specimens  were  moulded 

by  the  "standard"  hand-puddUng  method  before  sub- 
jecting them  to  vibration,  jigging  or  pressure.  This 

method  consists  of  puddling  the  fresh  concrete  in  the 
metal  form  in  4-in.  layers  by  means  of  25  strokes  with  a 
5/8-in.  round  steel  bar  and  leveling  off  with  a  trowel. 
This  method  has  been  in  use  for  several  years  in  our 
research  work  and  has  been  found  to  give  uniform  results 
for  different  operators.  The  strength  of  the  concrete 
produced  by  this  method  of  moulding  is  used  as  a  basis 
for  comparison  (100  per  cent.)  for  all  other  methods  of 
treatment  included  in  this  investigation. 

The  mixture  is  expressed  as  one  volume  of  cement  to 
a  given  nimiber  of  volumes  of  mixed  aggregate.  A  1 : 5 
mix  expressed  in  this  manner  is  about  the  same  as  the 
ordinary  1:2:4  mix.  The  exact  equivalent  of  the  latter 
will  vary  with  the  size  and  grading  of  the  aggregates. 

The  water  content  of  the  concrete  is  expressed  in 

terms  of  the  relative  consistency  and  the  "water-ratio." A  relative  consistency  of  1.00  (normal  consistency)  is  of 
such  plasticity  that  the  concrete  of  usual  mixes  will  slump 
3^  to  1  in.  if  the  metal  form  is  withdrawn  by  a  steady 
upward  pull  immediately  after  moulding  the  cylinder  by 
the  standard  method.  A  relative  consistency  of  1.10 
contains  10  per  cent  more  water  than  normal  consistency. 
The  water-ratio  is  the  ratio  of  volume  of  water  to  volume 
of  cement  in  the  batch.  The  weight  of  cement  was 
assumed  as  94  lb.  per  cu.  ft.  For  one  mix  and  given 
concrete  materials  the  relative  consistency  and  water- 
ratio  may  be  used  interchangeably. 

In  the  hand-moulded  specimens  the  rnethod 
of  placing  the  concrete  was  varied  by  changing  the 
number  of  strokes  of  the  puddling,  bar,  using 
layers  of  different  thickness,  etc.  Hand-tampers 
2  in.  and  5  in.  in  diameter  were  also  used.  In 
one  set  of  tests  the  form  was  struck  with  a  steel 
bar  after  moulding  by  the  standard  puddling 
method. 

In  the  vibration  tests  the  cylinder  mould  was 
bolted  to  a  light  timber  table  and  the  concrete 
specimen  moulded  bv  the  standard  hand-puddling 
method  described  above. 

Violent  vibration  was  produced  by  holding 
an  electnc  motor  frame  against  the  side  of  the 
steel  fprm  as  shown  in  Fig.  1.  The  motor  carried 
an  eccentric  flywheel,  weighed  121b.  and  ran  about 
1000  r.  p.  m.  The  time  of  vibration  varied  from 
5  sec.  to  1  min. 

Fig.  1. — Electric  Vibrator. 

Shows  set-up  for  vibration  tests  given  in  Table  3. 
Motor  weighed  12  lb.,  ran  about  1000  r.  p.  m. 

The  jigging  tests  were  made  on  the  machine  shown 
in  Fig.  2.  The  machine  consisted  of  a  framework  carry- 

ing a  metal  table  about  4  ft.  wide  and  8  ft.  long  weighing 
about  700  lb.  The  table  was  raised  by  means  of  belt- 
driven  cams  on  two  longitudinal  shafts.  The  rate  and 
height  of  drop  could  be  varied  over  a  wide  range.  In  most 
of  the  tests  the  machine  was  run  for  20  sec.  at  100  drops 
per  min.,  0.1-in.  drop;  however,  each  of  these  factors  were 
varied  with  the  other  two  constant. 

Fig.  2. — Jigging  Machine. 

Steel  table  4  x  8  ft.  ;  weight  700  lb.       Table  raised  by  means  of  cams  ;  rate 
and  height  of  drop  can  be  varied  over  wide  rangs. 
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M!  Nivrimrrs  «rrt?  m<niWt-<1  hv  xVr  -tarMl;iH  JmimI-  TTv  rflf«-<  «>f  •i^»>intf  i-»  fch«»wn  in  Fir*  5  U»  12-    The 

Ix-lurr  ;                                           '  *" 

•  I  lb.  |>fr  sq.  in.  wt-rt- 
A  1  .         in. 11     lilt      JIUdtlUIlj;    Ilullli"!    1'    ;i<H     ■<'    --lll-;.li  .":  _.      .'^      ■ii.- .int      cuiKlitiuii. 

i                                      Uic    luniî.    ol    apiilualioii              XJj^  lesio  of  .  ( 
"'                                                                                             inl«-n-st    in   thai   i  1 

slffiiKlh  due  to  tlut  t  'i 
is  incrcast-d  due  to  tl..    ...>  I 

Test  l>ttta  and  DiscuMion                               mixiiiK  water  is  forci-d  out  1                                             -r 

njore  w   • Tin;  diagrams  in   FiK>.   4   to   IG  give  the  data  m            Ai  <- 
raphical  forn».                                                                           results  ol  the  test><  in  t  i 

that  in  the  diaKrams  ■  .         .     ;. 
There  are  only  a  few  there  u  any 

appreciable  deviation  hnh  u.i-  luii 
r 

«à: 

Fi*.  3.— Method  of  Applying  Pressure  to  Fresh  Concrete. 

T%*  UChM  prcHurr*  »rtt  applied  by  maan»  of  ■  cmiIos  machine.  The 

•priât  farllliaietl  nulnulnlnt  a  coneiaoi  preaaure.  The  plate  In  ron- 
(aci  alih  treah  roncreic  «a>  luox-fitilnt.  Ilie  «aier  expelled  from 
ronrrele  «ai  coUeclcd  by  means  ol  apoogea  and  «ei^hed. 

The  eflfect  of  vibration  with  electric  vibrator 
is  shown  in  Fig.  4.  Vibrating  for  about  30  seconds 

caused  no  apprtxiahli'  efTect  on  the  strength  of  concritt- 
which  had  In-vn  puddlc-d  in  place  by  hand.  The  tt-^l- 

that  hand-puddling  (if  thoroughly  done)  is  ju^i 
^  -::..nve  as  vibration  in  placing  concrete.  In  other 
words,  concrete  which  completely  fills  the  form  is  not 
improved  by  vibration.  This  should  not  be  construed  as 
meaning  that  vibration  is  not  elTecti\e  in  causing  concrete 
to  finds  its  way  into  intricate  form  work  and  around  the 
reinforcing  bars. 

Summary  and  (xinclubiuo* 

The  tests 
the  effect  of 

instances  i  ' opinion  w  > the  tests: 

d 
f 

Effect  of  \  ibration  with  Kltctric  Motor 

Method  of  \'ibrating  shown  in  Fig.  1. 
Compression  tests  of  6  x  12-in.  cylinders. 
Results  of  tests  are  platted  in  Fig.  4. 
A  '"-'  '  '       '  '  juiip. 
A.  -raded 

0-11  2   1,1. 

Each  value  is  the  average  of  5  tests  made  on  different 
days. 

S  *xv 

Jtxv 'rfi-V 

^y?^/  O^  ki;i»ira^/'Ci>r> 

Fig.  4.— Effect  of  Vibration  on  the  Strength  at  Concrete. 

VIbrailon  prodix-ed  by  etaccrW  aaMer  aEtvea  la  r%.  I       O 
o<  »  1  IJ-lB   Qllndars.     AA«,  M  da}a      Data  Irom  Table  t. 
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Table  1. — Effect  of  Method  of  Moulding  Concrete  Specimens. 

Compression  tests  of  6  x  12-in.  cylinders. 
Age  at  test  28  days;  stored  in  damp  sand;  tested  damp. 
Aggregate— Sand  and  pebbles  from  Elgin,  III.,  graded  0-1  ̂ /^  in. 
Each  value  is  the  average  of  5  tests  made  on  different  days. 

Mix 
by 

Volume. 

F.  M.  of 

Aggre- 
gate. 

Relative 

Consist- ency. Water- 
Ratio  to 
Volume  of 
Cement. 

Compressive   Strength 

Ref.  No. lb.  per 

sq.  in. 

Per  cent  of 
Standard 

Treatment  of  Concrete 

1 1:5 5.75 1.00 0.875 2680 96 12  strokes  around  perimeter  of 
form  for  each  4-in.  layer  of 
concrete  using  5/8-in.  steel  bar. 

31 
51 
84 

2800 
2710 
2840 

2780* 

}      100 

25  strokes  distributed  over  section 
for  each  4-in.  layer  using  5/8-in. 
steel  bar.  (Standard  method). 

2 .... 2810 
101 

50  strokes  distributed  over  section 
for  each  4-in.  layer  using  5/8-in. 

bar. 

147 2690 97 12  strokes  on  each  3-in.  layer  using 
2-lb.  tamper  2  in.  in  diameter. 

148 2420 87 12  strokes  on  each  6-in.  layer, 
using  2-lb.  2-in.  tamper. 

149 2430 87 12  strokes  on  first  3-in.  layer  using 
2-lb.  2-in.  tamper,  forms  then 
filled  before  tamping  again  with 
12  strokes. 

150 .... .... 2500 

90 

12  strokes  on  first  3-in.  layer,  using 
2-lb.  2-in.  tamper,  remaining 
concrete  settled  by  tapping  form 
lightly. 

3 2800 
.     101 

25  strokes  distributed  over  section 
for  each  4-in.  layer  with  2-lb. 2-in.  tamper. 

4 2570 

92 

25  strokes  distributed  over  section 
for  each  4-in.  layer  with  2-lb. 5-in.  tamper. 

5 

^ 

2740 

98 

Standard  method  of  moulding, 
except  form  struck  3  light  blows 
with  steel  bar  after  puddling 
each  4-in.  layer. 

♦Average  of  15  tests  made  on  different  days.    This  value  is  used  as  a  basis  for  comparison  in  Tables. 
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for  tamp)ed  concrete. 
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on  the  strengi:  crete. 
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Fig.  8.— Effect  of  »..■  - <f  on  the  Strength  ol 

SpadoMB»  roouldrd  h>   >lj:  J-  ■«<•  )tM«d  •«  B- 
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At«  Ji  d«j».      AU  «AArviC'iv  ^>  aJc-j  «   I  .   tu 
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7.  The  "standard"  method  of  hand-puddling  using 
25  strokes  with  a  5/8-in.  steel  bar  for  each  4-in.  layer  of 
concrete  in  a  6  x  12-in.  cylinder  is  recommended  for 
laboratory  tests  of  concrete. 

Effect  of  Vibration  with  Electric  Hammer. 

8.  Vibration  of  the  specimen  after  moulding  by  means 
of  an  electric  hammer  running  at  1000  r.p.m.  had  little 
infîuence  on  the  strength  of  the  puddled  concrete  up  to 
a  period  oi  about  30  seconds.  If  continued,  there  wa?  a 
steading  falling  off  in  strength;  after  45  to  60  seconds  the 
strength  was  only  90  per  cent,  of  that  produced  by  the 
standard  method  of  puddling.     (Fig.  4.) 

I 

I 

I 

^(P^ 

sooo. 

^^voo 

/ooo 

o    
o  .OS  ./o  ./s  .po  .'PS  .JO .ss  i^o  <^s  .so 

Fig.  9.— Effect  of  Height  of  Drop  in  Jigging  Tests. 

Compression  Tests  of  6  x  12-in.  cylinders.     Age  28  days. 

L y<SO /^^ 
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y/i^i. 
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•77/h. 

■\4000 

O  PS  SO  7S  /OO         /S5 /SO 

Fig   10.  —  Effect  of  Rate  of  Jigging  on  the  Strength  of  Concrete. 

Compression  tests  of  6  x  12-ln.  cylinders.     1:5  mix.     Age  28  days. 
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Fig.  11. — Effect  of  Duration  of  Jigging  on  the 
Strength  of  Concrete. 

Compression  tests  of  6  X  12-in.  cylinders.      l:5]mix.     Age  28  days. 

4000 

^  JOOO I 
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I 
/OOO 
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S/yj'c/  of  /^oe  /jiefor.^J'ÇÇ'^Ç 

.^çç^J  PO  sec. 
/ÛO  c/^oyos  per  /77//7. 0.//'r7.  c/^O/C. 

P J ^ S 

/^e  a/'  ̂ r27/-7cvî?yè»  ̂ <?ygvTf  .y^çp//-7p  -/7C>iyr:s 

Fig.  12. — ^Effect  of  Age  of  Concrete  before  Jigging. 

Compression  tests  of  6  X  12-ln.  cylinders.     1:5  mix.     Age  28  days. 

Effect'  of  Jigging. 

9.  In  general,  jigging  in  any  manner  with  the 
apparatus  used  reduced  the  compressive  strength  of  the 
concrete  regardless  of  the  height  of  drop,  rate  of  duration 
of  treatment.  Exceptions  were  found  in  the  dry  mixes 
and  those  made  of  aggregates  of  the  smaller  sizes.  (Figs. 5  to  12.) 

10.  There  was  little  difference  in  the  effect  of  jigging 
due  to  the  quantity  of  cement  used.     (Fig.  5.) 
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Fie-  t  J.  — Effect  of  Prc«*ur«  on  the  Strength  of  Concrete. 

.  itip«c*«ion  lc«f«  ol  %  I  IJ-ln.  i'>llndrr».  1  S  niU.  Age  iS  d«>».  Prr*tur« 
■  ppUeU  liniuc«ll»fcl>  «flrr  niuulJlnft  Vmcïx  point  rrprc*ciilt  Ibe  ««vntgc 

ol  M  cr*!».  ̂   t«ch  from  4  JUIvfrnI  lliii««  ul  «ppUcAllun  ut  pr«*aurc  r»ng- 
laâ  frvo)  I)  mln    to  !•  hr        l>«l«  fruni   I  able  7. 

11.  In  the  very  dry  mixes  the  strength,  due  to 
"■.'■.'i"v'  for  20  seconds,  was  increased  about  25  per  cent. 5  and  6.  i 

12.  The  wetter  mixes  relative  consistency  1.10  to 
1.25)  were  reduced  in  strength  3  to  G  per  cent  by  jigging. 
Figs.  5  and  6.) 

13.  Pebbles  and  crushed  limestone  as  coarse  aggreg- 
ate gave  essentially  the  same  results  in  the  jigging  tests. 

Fig.  8.) 
14.  The  concretes  from  the  finer  aggregates  showed 

a  material  increase  in  strength  with  jigging  in  both  1:5 
and  1:3  mixes.     (Fig.  7.) 

15.  For  aggregate  coarser  than  about  3/8  in.,  jigging 
reduced  the  strength  from  3  to  10  per  cent.     (Fig.  7.) 

16.  The  grading  of  the  aggregates  (for  a  given 
maximum  size)  had  little  influence  on  the  effect  of  jigging. 
Fig.  8.) 

17.  The  greater  the  drop  the  greater  the  reduction 

V  h  for  1:5  concrete.  For  a  drop  of  }■',  in.  the 
>               A  as  reduced  12  per  cent.     fFig.  9.) 

18.  The  faster  the  rate  of  jigging  the  lower  the 

strength  of  1:5  concrete.  I'sing  I'^i-in.  aggregate  at 150  r.  p.  m.  the  strength  was  reduced  about  13  per  cent. 
Fig.  10.) 

19.  The  strength  of  1:5  concrete  fell  ofï  rapidly 
with  the  duration  of  jigging,  .^fter  2  to  3  minutes 
jigging  the  strength  was  reduced  about  20  per  cent,  as 
compared    with    standard    method    of    hand-puddling. 
Fig.   11.) 

20.  Allowing  the  concrete  to  stand  for  a  period  of 
time  before  jigging,  increased  the  strength  to  a  light 
extent.  The  maximum  increase  was  found  at  2  to  4  hr. 
(Fig.  12.) 

21.  Thr  .ipplu.iiK'ii  uf  a  prr^kburr  uf  1  lb.  per  hj.  m. 
duri-      "  ,  .  .  .         >      i     -  ,   .. 
of  ! 

"■'        M..,,l.l,,,.      .1...     .    .    l...,(.-r,      i.,       t(v-  . I '...,)  .rr4   ...-•>-.< 

on  t 
strenjiiii  a-:  ;iai;iiaiu  iLinii  jiuo'iuiij;  'wu.'iuui  jijitiiit- 
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Fig.  14-  — Effect  of  Duration  of  Precsure  on  the 
Strength  of  Concrete. 

CompreMdoo  lc*l»oi  *  \  IJ-ln.  c>  linden.      I  ■■  S  mix.      -^c  li  A«)  • 
mpptled  ImmedUlcly  after   (nuuldlac  »peciaic«.     CACto  poAoi  r« 
ihr  «vcTA^e  ul  45  ic«u,  5  c«ch  Irum   *  diflcrval  pr«**urc«  raaglat  licju 
2  lo  M*  lb    per  Ml-  In.     Uaia  from  Tabic  7. 

Egtct  of  Frfuurt. 

23.  The  compre*:«ive  «;trenE;th  of  concrete  wa*  in- 
creased by  pre- 

For  pressure  of  ̂   ■  •         , 
20  to  35  per  cent.    (Fig.  13.) 

24.  The  durât ir-     '          '    ■ 
16  hr.  produced  no  ^  i 

25.  There  was  a  sti 
of  the  concrete  with  the  ..,  ,   

26.  Tile  application  of  pre^>ure  : 
of  concrete  in  -  '  sith  the  c]'ja::::i\    '•:  hum:  ^ 
water  expelled - 

27.  The    tests   ol 
showed  the  usual  relati' 
and  water-ratio.     The  ~ 
xraltr    i-  ! 

drier  ci 
Th;  ilit-  UuraUoii  oI  pic^iuzt  lu;  ;.  • 

inlk. 

•Foe  eflect  of  consistenry  on  the  «tnmeth  of  conctirte.  see  BuUci-'i 
1  referretî  *      '  '   '' ""         '  '  "       '  Mmns  Coocrfte."  Pr - leedings 
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Fig.  15. — Water-Ratio  of  Concrete  after  Pressure. 

£ach  point  represents  the  average  of  20  tests,  5  each  from  4  different  times 
of  application  of  pressure.  Data  from  grand  average  values  in  Table  7. 

Further  Discussion  of  Vibration,  Jigging  and 
Pressure  Tests 

The  indications  of  the  vibrations  and  jigging  tests 
should  not  be  misinterpreted.  The  tests  show  that  a] ter 
the  concrete  is  properly  placed  these  methods  of  treatment 
do  no  good  and  may  be  harmful  if  too  severe  or  too  long 
continued.  However,  there  can  be  no  doubt  of  the  value 
of  such  methods  for  getting  concrete  into  place  in  intricate 
forms  and  around  reinforcing  bars.  The  tests  are  of 
value  in  showing  that  this  is  the  only  desirable  function 
of  such  treatments.  The  tests  under  Ref.  No.  149  (Table 
1)  show  the  ill  effects  of  lack  of  compactness  in  the  con- 

crete. Here  the  strength  was  reduced  13  per  cent  due 
to  failure  to  tamp  or  puddle  the  top  9  in.  of  the  cylinder. 
It  is  impracticable  to  duplicate  in  a  compression  test 
piece  the  performance  of  air  hammers  and  other  similar 
methods  of  vibrating  when  used  on  reinforced  concrete 
work. 

The  tests  show  that  with  jigging  high  strength  may 
be  secured  with  drier  mixes  than  would  be  feasible  other- 

wise. It  is  a  matter  of  common  experience  that  concrete 
of  drier  consistency  (and  consequently  higher  strength) 
can  be  placed  by  means  of  jigging  or  vibration  than  would 
be  possible  by  the  usual  methods. 

^  JO(X> 

POOO 

/ooo 

I  I  I  I  M  M \ 

7S  .76   .77    .7&  .79  .ffO  ̂ 7  .SP  .S>J  .ff^i  .ffS 

Fig.  16. — Effect  of  Quantity  of  Mixing  Water  on  the 
Strength  of  Concrete. 

Compression  tests  of  5  x  12-in.  cylinders.  Age  28  days.  Water-ratio  deter- 
mined after  application  of  pressure.  Each  point  represents  the  average 

of  45  tests,  5  each  from  9  different  pressures.  Data  from  grand  average 
values  in  Table  7.  The  narrow  range  in  water-ratio  gives  a  straight 
line  relation  for  these  tests.  The  water-strength  relation  is  represented 
by  a  curved  line  as  shown  In  Bulletin  1,  Structural  Materials  Research 
Laboratory. 

The  roller  method  of  finishing  concrete  roads,  walks 
and  floors  is  an  interesting  example  of  a  combination  of 
slight  vibration  and  pressure  accompanied  by  the  removal 
of  excess  water.  Transverse  tests  on  concrete  made  in 
this  laboratory  showed  a  marked  increase  in  strength 
of  the  rolled  slabs  as  compared  with  similar  slabs  without 

rolling.* It  is  clear  from  these  tests  that  if  tamping,  vibration 
or  pressure  on  fresh  concrete  are  to  be  effective  in  increas- 

ing the  strength  three  factors  must  be  kept  in  mind: 
(1)  We  must  take  advantage  of  the  fact  that 

with  these  methods  the  concrete  can  be  placed  and 
finished  dryer  than  with  ordinary  methods. 

(2)  Excess  water  which  is  brought  to  the 
surface  must  be  removed. 

(3)  We  must  take  advantage  of  the  fact  that 
aggregate  of  a  coarser  grading  may  be  used  when 
such  methods  are  employed  than  would  be  practic- 

able otherwise. 

The  advantages  to  be  gained  under  (3)  are  due  to 
the  fact  that  up  to  a  certain  point  a  plastic  mix  can  be 
secured  with  a  smaller  quantity  of  water  if  the  aggregate 
is  as  coarse  as  practicable.  Unless  these  precautions  are 
taken,  tamping  and  vibration  are  of  doubtful  value. 

*See  paper  of  A.  N.  Johnson,  Pro.  Am.  Soc.  Testing  Materials, 1917,  Part  II,  p.  378. 
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p  wuh  i-Mr.i(>riiiii.u\    rapuiny  dunnjj   iht-  last 
n  iJii  ti  .il> ml-       Thf  (li\<!"  1Î  11.11!  of  the  iiUt-nxal 
I'  -  really  mad  li-  the  develop- 
iiKii;  >'i  .111  iui>  ik.iiiDii  during  •>  n'luiniativelv  short 
time.  In  1914  we  turiu-d  our  wliole  attention,  so  far 
as  air   na.  .  :   was  i<  •     to   the   development 
not  of  a   :  for  de\  the  civil  social   Ijfe  of 
the  world  but  a  :  ruction,   and  these  last 
five  venrs  liave  Ki\  1  ir>  iinpttus.  and  ai  the 
^--  >   an  e.\trat)rdniary  change  in  direction  to  the 
<!  ,  ...int  of  air  navi>,T»tion. 

Effect  uf  the  War 

During  these  five  years  war  urgenc\-  really  had  two 
iavourable  effects.  In  the  first  place  the  money  available 
for  air  navigation  Ixvame  practically  unlimited.  What- 

ever it  seemed  well  to  do  the  mone\  was  available  to 
carry  out  No  considerations  of  finance  intervened  to 

p;  ■  taking  of  any  experiment  which  prom- 
is-' -.  and  no  money  lacked  for  the  actual 

construction  01  machines  which  looked  as  though  the\' 
had  a  militar>'  value.  The  situation  also  had  this  result. 
that  so  far  as  advertising  went  the  public  became  com- 

pletely familiar  with  the  possibility  of  iransix)rl  by  air. 
It  prolvtl)l\-  became  mtire  famil-ar  in  those  fi\e  years  with 
tî  ')i!ity  than  it  would  have  done  in  a  quarter  of 
^  .>f  peace.     Those  two  results  of  the  intervention 
of  liic  war  at  the  time  that  it  did  intervene  in  the  develop- 

ment of  air  navigation  had  probably  a  greater  effect  in 
the  two  directions  of  supphing  money  and  of  advertise- 

ment than  could  have  been  obtained  in  fi\e  times  five 

>"ears  of  peace.  But  the  war  also  had  another  result 
which  was  not  quite  so  favourable,  although  this  b\  no 
means  balanced  the  advantages  to  which  I  have  referred 
It  had  lliif  effect,  that  the  Government  having  been 
during  the  war  the  only  employer  of  air  personnel,  the 
only  purchaser  of  aircraft,  the  public  at  large  after 
the  war  was  left  under  the  impression  that  the  whole 
matter  of  air  navigation  was  a  subject  for  action 
by  the  Ciovemment  and  the  Ciovemment  alone.  The 
expenses  liave  now,  however,  in  peace  time  become  a 
matter  of  very  much  more  considerable  imixirtance  and 
the  probability  is  1  might  almost  say  tiie  ceriaintv 
is,  —  that  hereafter  we  shall  find  that  li  is  much  more 
profitable  from  the  point  of  view  of  society  generally  that 
'■  '  rnment's  relation  to  the  development  of  air I  :i  should  be  rather  that  of  generating  a  little 
current  onl>-  to  serve  to  tlirow  the  proper  switches  of 
the  local  generating  stations,  which  must  be  supplied 
with  pwwer  by  individuals  and  by  groups  of  individuals 
acting  independently  altogether  of  the  Ciovernment 
activities. 

Read  at  ihe  General  Proft-i^junal  Meetins.  Montreal  Jan.  29th,  193U. 
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Military  Air  Ministry.     In  France  I 
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Generally  spteaking.  the  situation  common  to  a!!  the 
IxlHgerent  countnes  was  that  the  mili;. 

which  came  into  existence  for  the  pur;- 
continued   to  deal   with   aviation   alter   the   w.; 
directly  or  through   some  sniall  auxiliary  orga;..^^   

Civil  Aviation  after  the  War 

Cai  in  a  C'       ■ any  oth.  dirent  in 
of  the  war  wiiiioui  any  air  < 
The  only  air  organization  ti 
adian  in   character  consisted  ol    t\\ 
formed  part  of  the  Canadian  Expedi !.<.;. 
squadrons  were  in  England;  they  were 
the  Department  of  Overseas  Military  I 
and  they  had  no  counterpart  a-  lar  a-  •■ 

in  Canada.     I  ;•• a  widespread  :; 
squadrons  v,                 ^  at  aJi,  but 
Were  two  st.          t   that  wen- 
formed    from    Canadian    per>«.>imel.      1  hat    is    not    the 
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formed  organization^.     Instead  of   :  them  liack 
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the  Government  decided  to  create  a  new  civil  organization, 
to  set  up  a  completely  new  body  which  would  deal  with 
all  air  matters. 

Formation  of  the  Air  Board  in  Canada 

The  result  was  the  formation  of  the  Air  Board, 
which  in  effect  constitutes  a  new  department  of  Govern- 

ment, at  the  head  of  which  is  one  of  the  Ministers  of  the 
Crown.  The  personnel  of  the  Air  Board  was  selected 
from  among  men  who  were  already  in  the  public  service 
in  various  departments  for  the  purpose  of  getting  some- 

thing done,  of  getting  an  air  administration  which  could 
carry  on  and  do  the  preliminary  work  of  organization. 
It  is  probable  that  the  re-organization  of  the  Air  Board 
on  a  permanent  footing  will  take  place  before  very  long. 

The  work  that  has  been  done  is  of  an  important 
character  and  it  is  of  three  different  kinds.  Different 
from  every  other  air  organization,  the  air  organization 
thus  formed  was  given  control  of  the  air  in  all  its  aspects. 
There  is  no  other  department  of  the  Government  that  is 
interested  in  anything  above  the  earth;  the  whole  atmos- 

phere comes  under  the  direction,  so  far  as  it  can  be 
directed,  of  the  Air  Board.  The  Board  has  exclusive  juris- 

diction to  form  a  military  air  force;  it  has  exclusive 
jurisdiction  over  the  administration  and  regulation  of 
civil  flying  of  all  kinds;  it  has  exclusive  jurisdiction  to 
operate  such  air  services  as  are  necessary  to  be  operated 
for  any  government  purposes,  and  in  this  respect  has 
to  some  extent  the  character  of  a  taxicab  company. 

Work  of  the  Air  Board 

Now,  something  has  been  done  by  the  Air  Board 
along  each  of  these  three  lines.  In  the  first  place,  it  has 
put  forward  a  scheme  for  the  organization  of  a  military 
air  force.  This  scheme  is  stiU  under  consideration.  It 
is  not  known  yet  whether  it  will  be  found  possible  to 
adopt  it.  The  question  of  finance,  of  course,  enters  very 
largely  into  any  decision  that  is  now  arrived  at,  and  these 
questions  and  other  connected  questions  are  under 
consideration  by  the  Government.  It  will  depend  on  the 
decision  that  will  be  arrived  at  on  these  questions  what 
form  the  military  air  organization  will  ultimately  take. 

In  the  second  place  plans  have  been  made  for  quite 
wide  spread  flying  operations.  For  these  it  is  proposed 
to  use  British  machines  no  longer  needed  for  war.  The 
British  Air  Ministry  on  the  demobilization  of  the  British 
Air  Forces  has  treated  Canada  with  extraordinary 
generosity,  and  arrangements  have  been  made  to  send 
to  Canada  one  hundred  heavier  than  air  flying  machines 
as  a  straight  gift.  In  addition  there  are  sixteen  or 
eighteen  flying  machines  which  were  presented  to  the 
Canadian  forces  from  time  to  time  during  the  war  and 
are  being  replaced  by  the  Air  Ministry,  so  that  there  are 
about  one  hundred  and  twenty  heavier  than  air  machines 
that  are  coming  from  England.  In  addition  the  Air 
Ministry  is  presenting  to  us  some  eighteen  airships 
(lighter  than  air  craft),  of  different  types,  and  a  consider- 

able amount  of  specialized  motor  transport,  the  whole 
running  into  very  large  figures,  probably  some  five  or 
six  rriillions  dollars.  So  that  we  shall  be  extraordinarily 
well  equipped  in  the  circumstances,  not  only  to  train 
military  airmen  when  authority  is  given  for  that  purpose 

but  also  to  carry  on  our  taxicab  service  for  other  depart- 
ments of  the  Government  as  soon  as  the  plans  for  this 

have  been  sufficiently  developed. 

The  Work  Ahead 

I  think  perhaps  I  might  diverge  for  a  moment  here 
to  tell  you  some  results  that  we  have  arrived  at  in  connec- 

tion with  the  cost  of  those  operations,  and  which  may  be 
interesting  to  you  as  engineers.  We  have  made  ver\^ 
careful  calculations  of  the  probable  expense  of  flying  and 
the  results  that  we  have  arrived  at  are  somewhat  remark- 

able. The  aircraft  —  I  am  speaking  particularly  of  the 
heavier  than  air  craft,  because  it  is  those  to  which  we 
have  been  directing  our  attention  —  the  aircraft  of  to  day 
is  a  machine  with  a  somewhat  uncertain  engine  in  it,  not 
as  certain  at  all  events  as  we  would  like  to  have  it,  and  is 
built  up  of  wood  and  wire  and  cloth,  with  the  result  that 
the  chance  of  breakdown  and  depreciation  is  very  high. 
The  best  figures  that  we  have  been  able  to  arrive  at 
indicate  that,  out  of  the  total  expense  of  a  given  series 
of  air  operations,  somewhat  between  sixty  and  eighty 
per  cent  is  to  be  put  down  to  depreciation  and  insurance 
against  accident.  An  enormous  proportion,  as  you  will 
agree.  It  is  true  that  the  experience  we  have  to  guide 
us  is  almost  exclusively  a  war  experience,  but  every 
allowance  has  been  made  for  that,  and,  making  those 
allowances,  we  have  come  to  the  conclusion  that  the 
probable  rate  of  depreciation  for  obsolescence  alone  is 
three  per  cent  per  month,  and  that  so  far  as  flying  is 
concerned  the  rate  of  insurance  against  accident  for  which 
we  must  allow  is  pretty  nearly  one-quarter,  perhaps  one- 
fifth,  but  probably  nearer  one-quarter  per  cent  for  every 
hour  of  flying;  so  if  you  take  a  ten  thousand  dollar 
machine,  you  have  somewhat  about  twenty  to  twenty- 
five  dollars  an  hour  to  set  aside  to  meet  the  chance  of 
that  niachine  breaking  down  either  wholly  or  partly. 
Finally  we  have  come  to  the  conclusion  that  the  allowance 
that  must  be  made  for  actual  deterioration  due  to  flying, 
not  from  accident  but  from  ordinary  use,  runs  from  one- 
quarter  down  to  one-sixth  of  one  per  cent  for  every  hour 
of  flying,  so  that  you  see  it  is  not  difficult  to  get  up  to 
between  sixty  and  eighty  per  cent  of  the  total  expense  of 
given  operations  to  cover  those  extremely  heavy 
charges. 

It  follows  very  clearly  that  the  development  of 
flying  at  the  moment  depends  almost  wholly  upon  the 
engineer;  at  all  events  it  depends  to  a  proportion  of  sixty 
to  eighty  per  cent  on  the  engineer  if  the  figures  I  have 
given  are  correct,  and  I  have  every  reason  to  believe 
they  are.  We  must  develope  an  engine  to  show  a  factor 
of  safety  so  high  that  we  can  reduce  that  enormous 
charge  for  insurance  against  accidents.  We  must  also 
develope  a  machine  which  is  not  subject  to  that  very 
high  deterioration  in  fijàng.  Those  are  both  purely  . 
engineering  problems,  and  upon  their  proper  solution  I 

think  "there  is  no  doubt  the  future  of  flying  almost  wholly 
depends,  I  mean,  flying  for  civil  purposes. 

There  is  just  this  further  to  be  said  in  fairness.   | 
All  the  machines  that  have  been  developed  up  to  the   " present  time  have  been  machines  that  were  to  be  exposed 
to  war  risks.    Consequently  a  construction  which  resisted 
a  deterioration  was  not  of  the  first  importance  and  as 
war  risks  were  to  be  undertaken  by  the  personnel,  the 
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^  which  It  is  proposed  to  usf  under  the  rejjula- 
luMi-  .luii  with  the  pioviMons  of  the  Convention  relatin^: 
the  International  Air  Navigation,  which  were  discussed 
and  settled  m  Paris  m  thr  s;ime  time  as.  thouj^h  not  as 
IKirt  »>f.  the  lV;i(f  Irta'y.  The  C  oinmisMon  which 
draftiHl  the  (.  m  was  jxirt  of  the  Peace  ConUrence 

organization,  .'i  the  Convention  n^-\l  wa-   not  a 
necessary  pari  ol  the  peace  nejjotiations. 

To  give  you  an  outline  of  the  character  of  the 
provisions  of  the  Regulations,  arrangements  are  made  for 
reKisterii;  aircraft   that   ̂ ;oes  into  the  air  except 
for  the   ;  of  test   or  experiment.     Only  aircraft 

rei^stered,  lUlit-r  in  Canada,  or  in  some  country  with 
which  Caiuida  has  a  convention,  or  in  some  other  of 

His  Majesty's  Dominions  have  the  right  to  fly  over  any 
pan  of  Canada. 

The  Air  Board  has  laid  down  certain  fixed  sf>ecifica- 
1  iirsof  all  kinds  and  it  is  hoped  airharbours 

\.  ;  widel\',  and  that  they  will  Ix'  very  nume- 
:  lUsc  upon  their  number  really  depends  the  future 

<  ,,     The  airharlxjurs  used  for  an\-  commercial  pur- 
poses are  required  to  be  registered,  although  those  that  are 

only  used  by  private  persons  for  their  private  aircraft  do 
not  require  registration.  Then  provision  is  made  for  the 
1;  -  of  all  the  personnel  that  goes  into  the  air,  not 
1  IS  of  all  kinds,  pilots  of  fl\ing  machines  and 
piJuib  ui  airships  and  ballot)ns,  but  also  navigators  and 
engineers.  Then  there  are  provisions  for  the  enforcement 
of  customs  laws.  There  are  provi>ions  with  regard  to  the 
rules  of  the  roads,  both  in  the  air  and  on  the  ground, 
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station   for  aircraft   and   w    ti.' 
was  to  undertake  to  provide  <  ii 
an  airharbfjur,  the  r<.-sult  would  txr  .'wnt 
would  be  Very  very  slow,  money  \s    _.    ^,  and 
favouritism  wouJd  have  to  be  shown.  •  probably 

nothing  would  Ix'  done  either  by  the  lc«...iicii-  .    •   -"■'-d 
or  by  the  Ciovernment.     So  that  it  has  Ixren 
decided  that  nr 
harbours,  and 
in  the  direction  oi  providing  .i.  1 
to  the  provision  of  emergenc>  :i 
municipalities  on  recognized  air  routes  where  tne  mum- 
cipalities  themselves  have  provided  airharbour»  >>'!'    -re 
too  far  apart  to  make  the  route  safe  without  the  i 

of  emergency  landing  grounds.     I  am  qi::'     - 
as  much  publicity  as  possible  to  that 

1   think  that  only  if  this  is  <!•  '  :i we  look  forward  to  tliai  absoluti 
without  which  we  shall  not  have  any  cu: 

of  tlvinL.'. 

The  Problems  of  Engineering  Education 
Fioiik  D.  A'lams,  Hon.,  M.h.lA'.. 
Acting  Principal  Mcilill  Vnivfrtity. 

It  gives  me  much  pleasure  to  take  part  in  this  dis- 
i  Tid  I  would  first  like  to  make  a  reference  to  the 
...   .  which  was  made  by  one  of  the  speakers  who 
has  preceded  me.  to  the  association  of  Professor  Eve  and 

nust-lf.     In  one  respect  this  is  correct,  for  this  meeting, 
<  a  most  charming  and  successful  one.  could  scarcely 

aid  to  re-produce  even  remotely  the  environment  of 
■    liardens  in  which  our  original  parents  started  life. 

Wr   must,    however,   allow    that    the  Council   and   the 
Commiltet  have  been  quite  up  to  date  in  that,  if  Adam 

Read  at  llicGctieral  PrulriiBiuiial  Mct-nrit;,  January  2B(h,  1H31). 

to  come  upon  the  scene,  they  should  put and  Eve  had 
Eve  first.     In 
I  remember  a  1 
about   London   last    wniier.    w 

IX)int.  and  which  h:i~  •,  '.  r,  ■  , ,  • 
poet  who  was  • some  ditVicultK-  i..  .  -, 
and  sliook  his  wife  ai 
the    light.     I 
said;  "  John.  k> 

of  a  bad  one.  " 

iiv        w\'*v<.        w|'      r-;;!        ;i.*K.i*V 

Jane,  gel  up  and  light 

iv.  ol  a  good  »x>rd."  She t  il  \ourself.     I  have  thoughi 
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In  taking  part  in  this  discussion,  as  I  have  been 
asked  to  do,  it  would  seem  that  a  more  useful  purpose 
could  be  subserved  if  I  cover  a  somewhat  wider  ground 
than  the  other  speakers  and  consider  the  general  question 
of  Engineering  Education  and  the  problems  which  are 
presented  by  it  in  our  Engineering  Schools  in  Canada, 
and  which  for  that  matter,  are  essentially  indentical  with 
those  in  the  Engineering  Schools  of  the  great  Republic 
to  the  south.  I  would  like  to  set  before  you  some  of  the 
difficulties  which  present  themselves  botli  to  the  staff  of 
instructors  and  to  the  students,  and  will  hope  that  we 
may  obtain  the  benefit  of  your  wisdom  and  experience 
in  making  this  educational  work  more  efficient. 

Our  Raw  Material 

Let  us  consider  the  material  we  have  to  work  on  in 
the  education  of  engineers.  We  have  one  hundred, 
two  hundred,  three  hundred,  four  hundred  it  may  be, 
young  men  coming  to  us  in  the  Faculty  of  Applied  Science 
of  each  university  from  the  schools  each  year.  These 
young  men  are  of  excellent  material.  I  think  there  is 
very  little  human  material  which  is  better  than  that 
which  comes  to  the  Faculties  of  Applied  Science  from 
the  schools  in  Canada.  Now,  when  they  enter  these 
young  men  find  themselves  with  but  the  rudiments  of  an 
education.  I  agree  with  Prof.  Eve.  We  have  all  agreed 
with  him  that  with  us  the  great  thing  to  do  is  to  get 
the  schools  to  carry  on  their  curriculum  further  than 
they  do  at  present.  There  is  onh^  one  difficulty  and 
that  is  we  cannot  get  them  to  do  it. 

School  Education  in  Canada 

Now,  if  The  Engineering  Institute  can  do  anything 
to  galvanize  Canadians  into  a  sense  of  the  necessity  of 
raising  the  school  grade  of  education  it  will  help  the 
universities  along  immensely.  At  McGill  we  have  been 
continually  endeavouring  to  get  the  schools  to  do  this  by 
putting  on  higher  mathematics  for  our  matriculation  and 
in  many  cases  men  have  not  been  able  to  come  to  the 
university  from  the  country  schools  because  they  could 
not  get  the  education  which  they  required  to  enter.  If 
we  raise  our  demands  to  the  standard  of  the  second  year 
there  are  not  two  schools  in  the  Province  of  Quebec  that 
could  train  students  for  the  university.  We  are  continu- 

ally endeavouring  to  bring  the  schools  up,  but  the  process 
is  a  very  slow  one.  President  Falconer,  speaking  the 
other  day  of  the  difficult  position  in  which  the  universities 
find  themselves  on  account  of  the  rise  in  the  cost  of 
living,  said  that  one  source  of  relief  would  be  to  unload 
some  of  this  burden  on  to  the  schools  and  make  them  do 
the  first  year  of  university  work,  and  whenever  that  is 
accomplished  no  one  will  be  more  grateful  than  the 
universities. 

The  Problems  of  the  Student 

The  young  man  comes  with  this  comparatively 
low  grade  of  educational  attainment  to  the  university. 
He  passes  the  matriculation  examination,  and  then  he 
finds  himself  in  the  first  year.  It  is  a  situation  which  is 
trying  to  most  young  men  and  no  one  appreciates  that 
more  than  the  professors  in  the  Faculty  of  Applied  Science. 

These  young  men  have  to  enter  upon  a  very  stiff  course. 
The  shadow  of  the  school-master  has  been  removed. 
They  have  to  set  to  work  on  their  own  initiative;  they 
also  have  to  learn  that  it  is  necessary  for  them  when 
they  work  to  work,  and  work  hard,  and  when  they 
play  to  play  hard.  In  the  university  there  is  no  time  for 
dawdlers.  We  have  to  encourage  that  idea  by  the 
university  atmosphere  which  we  throw  around  them,  and 
many  young  men  fail  under  those  requirements,  although 
I  may  state  that  at  McGill  University  we  have  been 
endeavouring  to  inculcate  this  doctrine  for  years  and 
now  the  young  men  when  they  go  into  the  first  year 
I  think  recognize  they  have  come  to  work  and  not  to 
idle  away  their  time. 

They  then,  having  entered  upon  their  course,  must 
in  the  first  two  years  acquire  a  body  of  information  which 
is  quite  fundamentally  elementary  to  the  proper  practice 
of  their  profession.  Another  lion  in  the  path  is  that 
these  students  do  not  fully  recognize  the  fact  that  it  is 
necessary  for  them  to  learn  many  things  which  do  not 
seem  to  have  a  very  direct  bearing  upon  professional 
life.  We  have  to  instill  into  them  that  these  are  just  as 
important  as  the  actual  engineering  subjects  which  come 
later  in  the  course  and  which  are  built  upon  them. 

Essentials  of  Training 

The  men  must  thus  in  the  first  place  get  a  good  thorough 
knowledge  of  mathematics  up  to  calculus.  They  must  not 
only  "see"  these  subjects  as  they  say  in  French,  but 
they  must  get  such  command  of  them  that  they  may 
be  able  to  use  and  apply  to  engineering  problems.  They 
have  in  addition  to  gain  a  good  substantial  knowledge  of 
physics  and  chemistry.  They  must  also  acquire  a 
facility  in  certain  arts,  such  as  freehand  drawing  and  mech- 

anical drawing.  If  they  are  civil  engineers  they  have  to 
learn  the  elements  of  surveying;  if  metallurgical  engineers, 
the  art  of  assaying.  This  requires  a  good  deal  of  time. 
Having  laid  in  the  first  two  years  the  foundation  stones 
of  engineering  knowledge,  they  proceed  in  the  third 
year  to  acquire  a  broad  general  knowledge  of  engineering 
in  its  widest  terms  and  here  we  find  there  is  a  diversity 
of  usage  in  difïerent  universities.  The  question  is  as  to 
whether  you  shall  endeavour  to  give  every  engineer  a 
good  sound  knowledge  of  engineering  without  endeavour- 

ing to  specialize,  or  whether  you  shall  start  specialization 
earlier  and  turn  out  a  man  who  knows  more  about,  (say) , 
civil  engineering  and  nothing  about  other  branches  of 
the  engineering  profession. 

At  McGill  our  feeling  has  been  that  the  right  thing 
is  to  give  a  man  a  good  broad  knowledge  of  general 
engineering,  and  leave  the  finer  specialization  to  him  to 
acquire  when  he  gets  out  in  practice.  The  detail  of  practice  in 
any  branch  of  engineering  advances  so  rapidly  from 
year  ta  year  that  much  which  a  man  might  learn  in 
college,  two  or  three  or  four  or  five  years  later  would  be 
obsolete.  The  man  must  learn  the  higher  specialties  of 
his  own  profession  after  graduation. 

At  the  end  of  three  years  the  student  will  have 
acquired  a  general  knowledge  of  mechanical  and  electrical 
engineering  and  their  accessory  sciences.  In  the 
fourth  year    he  proceeds    to    branch  out  into  one  or 

i 
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acni  out  a  questionnaire  to  a    numlxr  of  engineers  in 
Canada  asking  in  their  opinion  whether  certain  subjects 

W  be  entered  in  the  course  of  engineering  or  whether 
should  not.  and  fomid  there  was  a  great  diversity  of 
'in.    About   fifty  per  cent   of  those  distinguished 
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Quiterecently  we  induced  our  President.  Mr.  R.  A.  Ross. 
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The  Work  of  the  Ecole  Polytechnique,  Montreal 
Artltur  Siin'cijcr,  M.E.I.C, 

Member  of  the  Board  of  Directors,  Ecole  Polytechnique,  Montreal. 

First  I  wish  to  explain  that  I  am  not,  as  gloriously 
amiounced  on  our  programme,  a  member  of  the  Board 
of  Governors  of  Montreal  University,  but  merely  a 
member  of  the  Board  of  Directors  of  Polytechnique, 
which  is  affiliated  to  what  used  to  be  Laval  University 
but  is  now  being  transformed,  at  Quebec,  into  the  Mon- 

treal University. 

History  of  the  Ecole  Polytechnique 

In  order  to  get  a  good  perspective  of  our  problems 
it  is  necessary  to  briefly  outline  the  history  of  the  Ecole 
Polytechnique.  This  institution  has  the  honour  of  being 
the  only  engineering  school  in  North  America  where 
tuition  is  given  in  French.  It  was  founded  in  1874  by 
the  combined  efforts  of  a  French  general,  veteran  of  1870, 
an  Alsatian  chemist  and  a  French-Canadian  architect. 

From  the  first  our  institution  had  a  very  hard  road 
to  travel:  it  was  beset  with  difficulties  both  of  an  intel- 

lectual and  of  a  financial  order.  The  barrier  which  the 
conquest  had  raised  between  France  and  this  province 
had  only  been  partly  lowered  as  the  result  of  the  co- 

operation of  the  two  mother  countries  during  the  Crimean 

war.'  French  engineering  text  books  were  at  a  premium, professors  were  scarce  and  the  new  school  depended  solely 

upon  the  pupils'  fees.  We  did  not  receive  donations  and it  is  only  in  the  last  twenty  years  or  so  that  financial  help 
has  come  to  us  in  the  form  of  one  gift  and  a  yearly  subsidy 
from  the  province.  The  professorial  staff  of  Polytech- 

nique is  still  recruited,  I  am  pleased  to  say,  throughout 
the  French-speaking  world,  in  France,  in  Belgium  and  in 
Quebec.  The  French-Canadian  professors  are,  of  course, 
all  graduates  of  Polytechnique  but  the  majority  of  them 
have  taken  postgraduate  courses  either  in  France  or  in 
the  United  States. 

The  founders  of  the  "Ecole  Polytechnique  de  Mont- 
réal" did  not  attempt  to  copy  the  "Ecole  Polytechnique 

de  Paris",  which  is  a  pure  science  faculty  rather  than an  applied  science  school,  but  they  had  taken  as  model, 

the  "Ecole  Centrale  des  Arts  et  Manufactures",  de  Paris, 
which  was  even  then  noted  for  its  encyclopedian  teaching. 
Now  that  we  have  advanced  far  enough  to  look  back  and 
examine  the  products  which  we  have  turned  out  from 
Polytechnique,  we  find  that  they  do  not  quite  correspond 
to  the  ideal  of  the  founders  of  the  School.  The  lack  of 
funds  has  paralyzed  the  development  of  our  laboratories 
and  we  have  unwittingly  been  led  to  give  more  importance 
to  the  branches  of  engineering  which  do  not  require 
expensive  laboratories  and  which  lend  themselves  better 
to  the  abstract  of  theoretical  method  of  teaching. 

Type  of  Training  given 

Engineers  can  be  divided  into  two  great  classes  ac- 
cording to  the  relative  importance  of  the  part  played  by 
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Art  and  Science  in  the  exercise  of  their  profession.  The 
building  engineers  and  administrators  of  certain  classes 
of  utilities  constitute  the  first  group.  This  class  includes 
the  architectural  engineer,  the  structural  engineer,  the 
public  works  engineer  and  the  engineer  builder  or  operator 
of  canals,  harbours,  railways  and  tramways.  These 
technicians  apply,  in  their  practice,  some  of  the  principles 
of  science,  but  they  also,  and  this  probably  to  a  greater 
extent,  apply  empirical  rules  based  upon  the  experience 
of  others  and  constituting  the  art  of  the  preceding  gener- 
ations. 

The  second  group  is  composed  of  the  industrial  or 
manufacturing  engineers.  Their  field  of  action  is  very 
wide;  it  includes  the  fabrication  of  ail  engines  and  machi- 

nery, all  the  application  of  chemistry,  such  as  metallurgy, 
electro-chemistry,  electro-metallurgy  and  the  series  of 
industries  dealing  with  the  transformation  of  materials 
such  as  dyeworks,  pulp  and  paper  manufactures,  tanne- 

ries, sugar  refineries,  glass  works,  potteries,  gas  plants, 
etc.  It  also  embraces  all  the  applications  of  physics  to 
the  compressed  gas,  cold  and  liquid  air  industries  and  the 
ever  increasing  number  of  applications  of  electricity  to 
the  construction  of  electrical  machinery  and  wireless 
telegraphy.  This  group  of  engineers  utilize  science  to  a 
greater  extent  than  art  and  their  formation  requires  more 
laboratory  work  and  less  ex  cathedra  teaching. 

The  financial  handicap  with  which  we  are  laboring 
has  led  Polytechnique  to  develop  chiefly  engineers  of  the 
first  group.  Very  few  of  our  graduates  can  be  classed  as 
industrial  engineers  and  this  has  had  a  marked  effect  on 
their  average  income.  The  building  industry  is  probably 
the  most  sensitive  industry  to  the  fluctuations  of  the 
money  market.  Public  works,  new  plants  or  extensions 
to  existing  plants  can  always  be  delayed  and  the  building 
engineer  is  sure  to  be  an  intermittent  producer.  The 
periods  of  intensive  activity  do  not  come  often  enough  to 
compensate  for  the  long  periods  of  stoppage.  The 
industrial  engineer  also  suffers  from  these  variations  but 
his  opportunities  to  rise  are  greater  and,  besides,  the 
manufacturing  industries  never  come  to  a  standstill 
comparable  to  the  inactivity  which  we  have  experienced 
in  Canada,  since  the  beginning  of  the  war,  both  in  public 
works  and  in  railway  construction. 

During  the  last  three  years,  the  Ecole  Polytechnique 
has  inaugurated  a  course  in  industrial  chemistry  and,  in 
my  opinion,  we  should  try  to  develop  our  teaching  so  as 
to  cover  a  larger  proportion  of  the  industrial  field. 

The  Importance  of  Teaching  the  best  Methods of  Study 

There  is  one  particular  subject,  however,  which  I 
believe  should  be  taught  to  all  students  of  all  faculties 
and  it  is  a  question  upon  which  I  am  rapidly  becoming 
somewhat  of  a  crank,  I  refer  to  the  importance  of  teaching 
to  the  students  the  best  methods  of  intellectual  work. 
It  seems  illogical  to  me  to  take  the  trouble  to  initiate  the 
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Breadth  of  View  in  Engineering  Training 
ProJ.  Chas.  F.  Scott,  Professor  of  EUctricai  kngiutertng,    Yale    U ntiertuy. 

A  few  years  ago.  before  I  got  into  m\'  present 
relations  to  e!  ^'  teaching,   when   I   was  a  mere 
engineer.  I  wa  .  to  a  little  round  table  conference 

at  the  MassachuM-iis  Institute  of  Technology  Professor 
D.  C.  Jackson  luid  been  there  a  year  or  so.  and  he  called 
in  some  of  their  graduates  and  others  for  a  conference. 

Just  as  we  were  about  to  begin  somebody  asked 

Prof.  Jackson  this  question:  "Before  you  tell  us  how 
x-ou  are  going  to  do  it  wouldn't  it  be  well  to  ask  what 
It  is  you  are  tr>ing  to  do  ?  What  kind  of  a  man  are  >ou 

trying  to  turn  out  ?"  .And  he  replied  "That  is  a  good 
question,"  and  turning  to  Mr.  Fish  and  asked:  "When 
>XHi  get  a  graduate  what  kind  of  a  man  do  you  want  ?" 
Mr.  Fish,  then  president  of  the  .American  Telephone  and 
Telegraph  Company,  a  director  of  the  General  Electric 
Company,  one  of  the  overseers  of  Harvard  and  I  think 
one  of  the  Trustees  of  The  Institute,  leaned  back  and 

thought  for  a  moment.  "Well,  1  would  like  to  have  a 
j-oung  man  who  can  take  up  anything  and  put  it  through." 

We  have  had  this  morning  two  papers.  Thf 

first  on  chemical  engineering  treated  of  the  ver\'  much 
needed    important    factor,  the    specialist,  and    even    the 
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super- spêcia!i^I•>  in  any  way  corresponding  to  these  chemical 
f:  How  niany  of  you  are  dealing  directly  in 
tt  ittion  of  physics?     With  how  many  of  you  is 

*•:  -:  merely  applied  physics?     .Are  not  the  engin- 
eer- m  uie  world  doing  something  else-  and  something 

more?  Important  as  is  this  technical  specialization,  the 
great   bulk  of  men   who  consider   themsche-  rs 

are  doing   something  else,   another   kind   of   -  ig. 
We  got  used  to  thinking  in  a  certain  way  about  engineers 
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Variety  of  Engineerinf^  Work. 
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in  a  much  larger  way  than  formerly.  What  kind  of 
education  and  training  is  best  going  to  develope  the 
broad  engineer?  It  is  hard  to  say.  We  have  young 
men  coming  to  us,  usually  of  hne  quality,  with  all  types 
of  education  and  training  and  natural  ability.  We 
expect  to  find  them  ten  years  later  in  a  very  great  variety 
of  fields,  doing  many  kinds  of  engineering  and  related 
work  and  yet  we  have  a  sort  of  a  fixed  and  rigid  course 
of  training  by  which  all  kinds  of  boys  are  to  be  developed 
into  all  kinds  of  men. 

How  the  Extended  Engineering  Course  at  Yale 
was  Arranged. 

A  rather  interesting  point  in  our  engineering 
educational  work  at  Yale:  we  have  had  in  the  Sheffield 
Scientific  School  in  the  past  a  three  year  course.  It. has 
recently  been  changed  to  a  four  year  course.  The  first 
thought  was  that  there  was  going  to  be  a  splendid  op- 

portunity increasing  our  purely  engineering  work.  But 
our  faculty  in  going  over  the  matter  decided  on  general 
principles  to  give  our  students  a  little  more  time  for 
extra-curriculimi  work, — for  athletics,  and  for  entering 
into  the  student  activities  which  have  a  very  excellent 
broadening  influence  on  the  students  and  are  one  of  the 
valuable  things  of  college  life. 

We  made  a  careful  study  of  our  fundamental  subjects 
by  having  men  from  each  of  our  engineering  departments, 
Civil,  Mechanical,  Mining  and  Electrical  confer  with  the 
Physics,  Chemistry,  Mathematics  and  English  departments 
and  go  over  in  details  just  what  should  be  included  in 
the  several  courses.  We  added  more  English;  we  added 
economics  and  allied  subjects  and  when  we  took  what 
was  left  for  engineering  we  did  not  have  very  much 
beyond  what  we  had  before,  but  we  concluded  we  were 
doing  better  for  the  general  group  of  men  by  giving  a 
broader  training  than  by  increasing  the  more  specialized 
subjects.  If  we  can  give  our  men  the  principles  and  the 
intellectual  power  they  can  acquire  the  other  things 
afterwards. 

We  have  had  some  experience  such  as  was  spoken 
of  in  which  the  student  who  spends  the  first  two  years  in 
learning  mathematics  and  other  fundamental  subjects,  as 
a  basis  of  engineering  has  mighty  little  engineering 
atmosphere  about  him.  He  gets  rather  disconsolate; 
the  things  which  he  does  not  see  how  to  apply  do  not 
interest  him;  it  is  a  pretty  hard  road  to  hoe.  Many 
never  get  to  the  end  of  it. 

Giving  the  Engineering  Viewpoint  to  the  Freshman. 

This  year  we  have  introduced  something  new,  new 
to  us  :  it  is  a  Freshman  engineering  course.  Our  Freshmen 
spend  one  afternoon  a  week  in  this  work.    They  have 

had  considerable  variety.  Each  one  of  the  heads  of  the 
engineering  departments  and  a  few  other  have  given 
addresses  or  talks,  explaining  in  a  broad  way  the  particular 
field.  Prof.  Breckenridge  spoke  on  mechanical  engineer- 
irg.  Other  speakers  indicated  the  fields  of  the  different 
classes  of  engineering,  so  that  the  student  can  select 
his  particular  engineering  course  intelligently.  On  other 
days  he  has  gone  into  the  different  departments.  For 
example,  one  day  he  went  to  the  electrical  department. 
On  another  afternoon  we  gave  him  a  course  in 
illumination,  starting  right  in  at  the  beginning,  so  that 
the  engineer  will  know  what  is  good  lighting  and  what 
is  not.  On  another  day  he  had  a  little  description  of 
the  telephone,  and  went  down  to  the  telephone  exchange. 
They  have  also  gone  to  the  mechanical  laboratory,  to 
the  mining  laboratory  and  to  the  civil  engineering  depart- 

ment and  in  the  same  way  have  been  given  a  view  of 
these  different  kinds  of  engineering.  We  have  made  it  a 
special  point  to  show  that  there  was  a  necessity  for  a 
knowledge  of  mathematics  and  physics  in  order  that  they 
could  handle  the  engineering  subjects  later  on  alone. 

The  Engineer  as  a  Factor  in  Public  Life 

One  other  point.  I  have  been  making  a  little  invest- 
igation into  Yale's  statistics  and  find  that  up  to  1916, 

in  the  previous  dozen  years  the  undergraduate  depart- 
ments of  Yale  the  academic  and  scientific  school  had 

turned  out  a  certain  number  of  graduates.  This  does 
not  include  the  professional  schools  and  the  graduate 
schools.  Of  these  ordinary  graduates  twenty-five  per 
cent  came  from  the  engineering  courses.  Examination 
of  the  alumni  record  of  the  occupations  of  all  the  men 
who  graduated  during  the  same  period  shows  that  twenty- 
two  per  cent  were  engaged  in  engineering,  eighteen  per 
cent  were  in  manufacturing,  closely  allied,  making  a 
total  of  forty  per  cent  for  whom  an  engineering  training 
would  have  been  specially  advantageous.  Added  to  that 
were  fourteen  per  cent  engaged  in  finance  and  a  like 
number  in  mercantile  pursuits,  and  these  are  professions 
which  are  wanting  more  and  more  technical  graduates, 
because  their  fundamental  operations  are  based  on  natural 
laws.  They  are  connected  with  industry  or  transport- 

ation or  other  industries  which  involve  engineering 
matters. 

Hence  an  examination  of  the  occupations  into  which 
our  gi'aduates  have  gone  in  a  dozen  years  shows  that 
about  half  of  the  graduates  are  in  occupations  for  which 
engineering  would  have  been  a  direct  and  valuable 
training.  And  that  means  that  the  call  for  technically 
trained  men  in  the  activities  of  the  world  to-day  is  for 
many  positions  beside  the  specialist  and  the  super- 
specialist. 
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Remuneration  of  Engineers 

Engineering  remuneration  formed  the  subject  of 
a  lengthy  discussion  at  the  meeting  of  Council  held  on 
March  23rd,  with  a  view  to  arriving  at  conclusions  that 
would  tend  to  ameliorate  conditions  and  advance  the 
material  interests  of  the  members  of  the  profession.  It 
was  resolved  that  a  committee  of  the  Council,  called  the 
committee  on  the  remuneration  of  engineers  be  appointed 
consisting  of  John  Murphy,  M.E.I.C,  Chairman,  E.  R. 
Gray,  M.E.I.C,  Frederick  B.  Brown,  M.E.I.C,  and 
A.  R.  Decary,  M.E.I.C,  with  power  to  add  thereto,  to 
consider  the  whole  question  of  the  remuneration  of  all 
engineers  and  matters  relating  thereto,  to  co-ordinate 
efforts  of  the  Branches  in  this  connection,  to  make 
recommendations  and  report  the  recommendations  to  the 
Council    for    action.      The  committee    has    important 

duties  to  perform  and  it  is  obvious  that  it  will  have  the 
support  of  the  Branches  and  the  membership  at  large 
in  fulfilling  the  function  for  which  it  has  been  appointed. 
The  salary  report  of  the  Toronto  Branch  was  noted  by 
Council  and  referred  to  this  committee. 

At  the  same  meeting  of  Council  the  committee  of 
Civil  Service  Classification  consisting  of  Lt.-Col.  R.  W. 
Leonard,  M.E.I.C,  J.  M.  R.  Fairbairn,  M.E.I.C,  H.  H. 
Vaughan,  M.E.I.C,  W.  F.  Tye,  M.E.I.C,  G.  Gordon 
Gale,  M.E.I.C,  and  President  Ross  was  continued.  The 
work  which  this  committee  did  last  year  in  the  interests 
of  the  engineers  employed  in  the  Federal  Civil  Service 
is  not  fully  appreciated,  and  had  the  recommendations 
of  this  committee  to  the  experts  of  the  commission  been 
adopted,  as  they  were  given  to  understand  would  be  the 
case,  the  salaries  of  many  of  the  engineers  employed  by 
the  Dominion  Government  would  be  appreciably  greater. 
The  Council  supported  the  present  Civil  Service  Classifi- 

cation because  it  was  understood  from  the  commission 
that  should  the  Bill  not  pass  there  was  every  evidence 
that  the  commission  might  be  done  away  with  and  the 
patronage  system  adopted  again.  In  fact  an  attempt  to 
bring  this  about  was  made  by  a  number  of  members 
of  parliament.  At  the  present  time  this  committee  is 
ready  to  take  up  the  case  of  the  civil  service  engineers  of 
Ottawa  and  is  awaiting  a  brief  from  the  special  committee 
of  the  Ottawa  Branch  giving  full  information  in  order 
that  the  members  may  intelligently  present  the  claims  of 
the  various  engineers  where  better  conditions  are  desirable. 
A  letter  suggesting  that  The  Instilule  Committee  cite 
cases  to  the  Civil  Service  Commission  where  Government 
engineers  are  receiving  less  than  engineers  carrying 
similar  responsibilities  employed  by  private  corporations 
and  municipal  bodies  was  presented  to  Council  and  refer- 

red to  the  Civil  Service  Classifications  Committee  with 
the  suggestion  that  the  recommendation  contained  in 
this  letter  be  acted  upon. 

Good  Roads  in  Canada 

The  Engineei-ing  Inslitvte  of  Canada  has  reason  to  be 
proud  of  the  part  being  played  by  its  members  in  the 
development  of  good  roads  in  the  Dominion.  At  the 
recent  meetings  of  the  Ontario  Good  Roads  Association 
and  the  Road  Superintendents  and  Engineers  of  Ontario 
The  Institute  was  well  represented.  A.  W.  Campbell, 
M.E.I.C,  Dominion  Highway  Commissioner,  and  W.  A. 
McLean,  M.E.I.C,  Deputy  Minister  of  Highways,  both  of 
whom  delivered  notable  addresses  on  the  future  of  good 
roads  in  the  Province.  Geo.  Hogarth,  M.E.I.C,  is  chief 
engineer  of  the  Department  of  Highways,  Ontario, 
and  was  responsible  for  the  carrying  out  of  the  ambitious 
programme  announced  at  these  meetings. 

The  meeting  of  the  Good  Roads  Association  was  the 
largest  ever  held,  and  one  of  the  most  enthusiastic.  A 
comprehensive  programme  of  construction  and  main- 

tenance was  announced  for  the  Province  of  Ontario 
which  will  provide  in  five  years  a  network  of  provincial 
highways  of  1800  miles  fed  by  county  and  township 
improved  roads  in  all  parts  of  the  province.  Important 
features  of  the  addresses  at  these  meetings  were  the 
insistence   on   the  importance   of  proper   maintenance, 
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Internat iunal   Kn^iineering  Coii&reAit 

.At  the  annual  meelinfi  of  Thr  InstiiuU  held  in  Ottawa 

last  year  an  international  con^rt-^s  of  enuiiuvrs  was 
proposed  by  Hr.  Ira  N.  Mollis.  IVi-idenl  of  ihi-  WOnoti-r 
I  '  !iic     InstJtutt*.      Thf    StiTi-tary    wa^    instructed 

the  matter  up  with  the  Institution  of  Civil 
hnKineers  and  other  technical  association»-  in  Europe, 
and  the  matter  is  now  under  way  as  shown  in  the  following 
letter  from  Dr.  Mollis.  There  is  little  doubt  that  such 
an  International  Con^ress  woiild  be  of  great  benefit, 
only  to  the  en^jineering  profession  of  the  world. 

Wacvc&ier.  Mass..  Feb.  16ih.  1930. 

PnMcr  S.  Knth.  Esq  . 

Secretan'. 
The  EnKinerhng  Institute  of  Canada. 

176  MmslJcld  Street, 
Montreal.  PQ. 

My  drar  Mr.  Kejth:— 
1  haxtr  >^xlr  letter  of  the  13th.  enckxàni;  a  cxnnmunication  from 

Mr.  Tudsbery.  At  the  first  opportunity  I  shall  take  up  this  whole 
matter  of  a  great  meeting  of  eng:ine»?rs  with  our  EngineerinK  Council. 

It  srems  tu  me  that  the  time  is  npe  for  a  better  understanding 

amongst  all  en».  -  ...leties.  and  it  would  be  mure  than  intc-resiing 
to  have  a  large  :  -  .thui  easy  reach  of  the  batilelields  of  Fran-~e. 
I  will  write  >x>u  ii  onyihuig  comes  out  of  it. 

Good  lu:k  lu  you. 
Yours  very  truly. 

(Signed  1  Ira  N.  HOLLIS 

Scientific   Management 

At  the  end  of  the  war  the  popular  theory  was  that 
prices  would  immediately  drop,  and  that  a  period  of 
depression  and  low  prices  would  inevitably  set  in.  What- 

ever the  reason  may  be  the  increase  in  currency  and 
f  exchange,  the  general  restlessness  of  labor,  the 

.  J  lack  of  supplied  from  Europe  pnces  have  shown 
no  iciidencN'  to  fall,  demand  in  most  lines  continues  to 
exceed  supply,  ever-mounting  laJxtr  costs  continue  to 
prevent  any  drop  in  commodity  prices,  and  the  problem 
of  keeping  manufacturing  costs  within  bounds  is  more 
difficult  that  ever.  The  obvious  lesson  is,  then,  that  any 
method  which  tends  to  lower  production  costs  is  worthy 

of  attention,  and  "Scientific  Management"  should  not  be 
lightly  d  Î. 

"Sci.  Management"  of  the  Taylor-Gantt-Emer- 
9on  School  has  been  developed  so  quickly,  and  the  knowl- 
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Enough  has  been  said  to  indicate  the  advantages  of 
a  carefully  worked  schedule  that  is  really  maintained. 
Branching  out  from  this  central  fact  there  are,  however, 
many  other  important  features,  of  modern  scientific 
management.  It  used  to  be  thought  that  scientific 

management  was  in  such  a  hurry  to  secure  "production" 
that  quality  was  secondary.  This,  like  many  other 
hasty  imoressions,  is  entirely  untrue.  What  the  produc- 

tion engineer  desires  is  not  so  much  quantity  production 
as  low  production  costs.  The  customer  is  the  final 
arbiter  of  the  quality;  very  few  manufacturers  depend 
mainly  on  first  sales,  and  it  is  literally  true  that 
honesty  is  the  best  policy  and  that  it  pays  to  give  quality. 
An  inspection  system  is  thus  rendered  necessary,  and  it 
will  generally  be  worth  while  in  cold  cash  to  have  a  fairly 
elaborate  inspection  system  with  special  attention  to  the 

use  of  "limits"  for  various  operations,  so  that  the  operator has  definite  instructions,  and  does  not  need  to  waste  his 

time  on  accuracy'  where  it  is  not  needed.  A  good  system 
of  inspection  will  frequentlj''  save  money  by  detecting 
flaws  in  castings,  etc.  before  many  machining  operations 
have  been  performed.  While,  of  course,  thorough  ins- 

pection is  not  claimed  to  be  a  discovery  of  scientific 

management,  the  "limit"  system  has  been  largely developed  by  modern  production  management. 
A  valuable  feature  of  modern  methods  in  shop 

control  in  connection  with  the  determination  of  costs 

is  the  pinning  down  of  that  elusive  term  "overhead 
expense".  The  difference  between  successful  operation and  failure  quite  frequently  depends  on  whether  the 
overhead  expense  has  been  accurately  determined.  The 
writer  was  once  asked  to  secui-e  the  labor  costs  of  the 
parts  of  a  new  machine  with  a  view  to  setting  a  price 
list.  Having  secured  the  labor  figures  costs  from  the  cost 
sheets,  the  writer  asked  for  instructions  with  regard  to 

the  overhead,  "Oh,  add  200%  to  the  labor  costs",  when 
this  was  done  the  powers-that-were  gave  instructions  to 
change  the  o\-erhead  percentage  on  labor  cost  to  300%, 
and  later  to  400% — and  this  incident  occurred  in  a 
modern  plant  with  an  organized  cost  system.  There  can 
be  no  doubt  that  scientific  management  whatever  else  it 
may  or  may  not  do,  supplies  much  more  accurate  cost 
figures,  both  direct  labor  costs,  and  "overhead".  The 
up-to-date  shop  system  has  information  as  to  the  per- 

centage of  time  machines  lie  idle  ;  (very  few  shops  succeed 
in  improving  on  the  figure  of  25%  idle  time)— and  the 
gathering  of  the  information  regarding  the  actual  working 
time  of  machine-tool  equipment  can  be  done  with  very 
little  extra  clerical  work.  If  a  machine-shop  production 
system  has  no  other  effect  than  the  reduction  of  the  time 
machines  stand  idle  in  the  shop  from  delays  in  arrival  of 
material,  or  poor  planning,  then  the  system  is  justified. 

"Machine-rate"  is  a  much  debated  method  ot  arrivmg 
at  the  "overhead";  undoubtedly  the  putting  into  force of  machine-rate  involves  a  considerable  amount  of  clerical 
work,  and  the  cost  of  this  additional  office  expense  may 
more  than  counterbalance  the  saving  due  to  better  knowl- 

edge. However,  it  is  not  always  necessary  to  put  into 
force  machine-rate  for  individual  machines;  with  a  good 
production  department  staff  and  an  efficient  cost  depart- 

ment it  .is,  however,  generally  possible  to  subdivide  a 
shop  into  cost  groups,  heavy  planers,  heavy  milling 
machines,  turret  lathes,  engine  lathes,  etc.  and  apply  the 

machine-rate  method  of  arriving  at  the  overhead  cost  to 
the  machine  groups  without  a  great  deal  of  labor. 

The  work  of  the  production  manager  is  distinctly 
that  of  the  engineer;  all  the  great  leaders  in  scientific 
management:  Taylor,  Barth,  Gantt,  etc.,  have  been 
engineers.  But  costs  rule  the  production  world,  and  the 
production  engineer  is  concerned  with  engineering  in 
reference  to  costs.  Where  scientific  management  is  in 
force  there  is  a  production  manager  and  his  little  office 
staff.  A  good  many  cost  departments  supply  a  great 
deal  of  information,  but  this  information  does  not  trickle 
through  the  numerous  forms  until  some  time  after  the 
product  is  manufactured,  shipped  and  paid  for.  With 
a  little  ingenuity,  and  with  real  co-operation  between  cost 
and  production  departments  it  is  usually  possible,  if  not 
to  obtain  current  costs,  at  least  to  have  accurate  figures 
within  two  days  after  any  operation  has  taken  place  in 
the  shop,  and  here  is  another  place  where  a  good  product- 

ion department  can  easily  pay  its  way  by  checking  at 
the  source  extra  expenses  and  any  sudden  increases  which 
may  take  place. 

Scientific  jnanagement  is  an  immense  subject,  and 
there  exists  a  large  selection  of  excellent  and  very  practical 
text-books  a  large  number  of  which  have  been  issued 
within  the  past  five  years.  No  attempt  has  been  made 
here  to  give  any  details  as  to  the  working  out  of  any 
particular  phase  of  scientific  management.  There  are, 
for  instance,  a  number  of  bulky  volumes  on  the  cost- 
keeping  phase  alone,  but  it  should  be  realized  that 

scientific  management  is  by  no  means  a  theorist's  dream, the  number  of  large  and  successful  corporations  using 
various  schemes:  Canadian  Pacific  Railway  at  the  Angus 
Shops,  Northern  Electric,  etc.  is  a  sufficient  proof  of 
this  fact.  Neither  is  scientific  management  a  cold-blooded 
inhuman  process  of  grinding  the  maximum  possible  out 
of  the  woflanan;  where  a  sound  scheme  is  put  into  force 
the  co-operation  of  the  foreman  and  workmen  is  not  as 
a  rule  difficult  to  secure.    " 

To  sum  up, — scientific  management  supplies  accurate 
information  with  reference  to  work  ahead,  the  quantity 
of  work,  when  it  will  be  finished,  and  the  best  means  of 
doing  the  work.  It  also  gives  information  regarding 
the  probable  cost,  in  reference  to  work  on  hand, 
exactly  how  far  the  work  has  progressed  the  causes 
for  delays,  if  any,  the  best  means  of  doing  the  work, 
and  the  current  cost.  With  scientific  management 
control  is  centrallized  and  the  planning  is  not  left  to  the 
tender  mercies  of  the  individual  foreman. 

S. 

Special  Conference  Called 
In  view  of  the  approaching  professional  meeting 

at  Niagara  Falls  and  in  order  to  give  an  opportunity  of 
discussing  other  matters  of  intimate  interest  to  the  mem- 

bers of  the  profession  in  Ontario,  it  has  been  decided  to 
call  a  special  conference  of  all  members  of  Council  from 
Ontario,  the  Chairman  of  the  Toronto  Branch,  the 
Chairman  and  Secretary  of  the  Ontario  Provincial 
Division,  together  with  the  other  members  of  Council, 
to  be  held  in  Montreal  at  a  date  most  satisfactory  to  the 
Ontario  members. 

\ 
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allowed  lo  go  on  as  it  is  very  much  longer.     Moreover, 
the  recent  tremendous  demands  on  both  the  Canadian 
and  United  States  railwa\s,  the  peaks  of  which  they 
have   not   been   able   to   satisfactorily   meet    any   more 
than    any    other    individual    or    community    enterprise 

. inordinary  crests,  has  made  the  transportation 
a  live  one,  particularly  to  the  central  Western 

Sûtes. 
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lo  ; 

W'l' 

nv  1 

Ui: 
wl tr.  -.i 

m  . 

total,  riie  c. 

question  a^  u- 
power  de\i with  the  ; 
were  not  ; 

liad  not  ci 
It  h:v 

\x 

in:..  ,        _   
as  would  various  other  I  .<- 
plea  that  that  country  wku.  .  -r 
the  Ixnefil  of  another  ̂ lale.  hi.  > 
develo'  '  '  '  '  .e 
lake  n.. 
but   to  lia   su  c 

supported  the  .      .                   i  r 
territory  and  industry  are  sev  .il 
and  economic  laws,  notwithsLa:    ..^y 
be  provided  for  the  entrance  of  a  *.<  f  ihc 
ocean  going  t>pe. 

Whether  or  no  the  pmpos*^  naviçati«>na!  impr»»ve- 
menls  are  gone  on  with  ir  y 

the  hydro-electric  power  • 
be  developed,  at  least  to  a  very   mu 

than  it  is  at  present.     This  i<  due  o''  ■  a demand  for  power  from  lx)th  Oi;  •: 
Stale,  the  former  needing  it  r  -  f 
her   fuel  situation,  and  the   1.  t 

down  to  her  I  "  "  J 
central  part<  > for  w!  .s 
iDeen  ̂ i.  A. 
In  round  figures  there  i<  L  .r 
river,  of  which  roughly  -  :., 
divisible  equally  txiwtvn  t  ,e 

state  of  New  York,  and  liali  u<  -  \''  :>.  ■!!:  a  :;!;i:!  -.tiv  ;>.'i  '\  i.-Ke 
of  Quebec. 

The  Comnussion  expect>  to  >iart  a  more  fermai 

series  of  hearings  shoaly  after  the  !-•  '  ̂f  •  ^••••>^g perhaps  first  at  Detroit  and  from  ih'  .  !» 
ihti  cl   '        '  -   -  n 
up  to  .» 

.1, 

1.1  : 

Ci 

.d  U 

were    1  ■       .      
Buitalo   meeting,    of    whom    quite    a    pr< 
Canadians,  the  main  cities  from  Ottawa  i. 

being  represente<l 

>• 

.e 
:e
 



202 JOURNAL     OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 

LIBRARY  NOTES 

Since  the  publication  of  the  last  Library  Notes  the 
following  have  been  added  to  Headquarters  Library: — 

Quebec  Bridge  Government  Report 
2  vols.  Published  by  the  Department  of  Railways  and  Canals. 

$6.00  pet  set  of  two  volumes 

.\  most  valuable  addition  of  the  library  has  been 
presented  by  the  Department  of  Railways  and  Canals 
in  the  final  report  on  the  Quebec  Bridge.  Volimie  1 
includes  description  of  the  bridge,  stress  calculations, 
etc.,  and  the  smaller  plates;  voliune  2  includes  the  larger 
plates.  Both  voltmies  are  printed  on  heavy  coated  paper, 
and  are  cloth  bound. 

The  Joint  Committee  on  Standard  Specifications  for  Concrete 

and  Reinforced  Concrete 

The  Joint  Committee  on  Standard  Specifications  for 
Concrete  and  Reinforced  Concrete  has  just  been  organ- 

ized. The  Committee  consists  of  five  representatives 
from  each  of  the  following  organizations: 

American  Society  of  Civil  Engineers 
American  Society  for  Testing  Materials 
American  Railway  Engineering  Association 
Portland  Cement  Association 
American  Concrete  Institute 

Concrete  Engineers'  Handbook 
By  Hool  and  Johnson.    Published  by  McGraw-Hill  Company, 

New  York. 

This  handbook  was  first  published  in  1918,  and  has 
now  reached  its  third  edition.  It  contains  the  latest 
information  available  on  reinforced  construction  and  is 
an  excellent  addition  to  the  concrete  construction  section 
of  the  library.  The  handbook  contains  870  pages  and 
is  arranged  in  the  following  general  sections:  Materials, 
General  Methods  of  Construction,  Construction  Plant, 
Concrete  Floors  and  Floor  Surface,  Sidewalks  and  Road- 
wa^'s,  Properties  of  Mortar  and  Plain  Concrete,  General 
Properties  of  Reinforced  Concrete.  Beams  and  Slabs, 
Columns,  Bending  and  Direct  Stress,  Buildings,  Retaining 
Walls.  Slab  and  Girder  Bridges,  Concrete  Floors  and 
Abutments  for  Steel  Bridges,  Arches,  Hydraulic  Struc- 

tures, Miscellaneous  Structures,  Estimating,  Standard 
specifications  and  tests  for  Portland  Cement,  Working 
Stresses,  Rulings  pertaining  to  Flat-slab  construction, 
Concrete  barges  and  ships. 

Proportioning  Concrete   by   the  Method  of  Surface 
Area  of  Aggregates 

By  R.  B.  Young,  A.M.E.IC,  reprinted  from   the  Proceeding  of  the 
American  Society  of  Testing  Materials 

Research  along  the  lines  indicated  in  the  papers 
by  C.  J.  Mackenzie  and  Duff.  A.  Abrams,  printed  in 
this  issue  of  The  Journal. 

The  Coal  Consumption  of  Power  Plants 
By   Robert  H.  Parsons,  M.E.I.C,   reprinted  from  The  Electrical 

Re\'iew,  London,  England 
24   pages   booklet;   gives   standard   charts   of  coal 

consumption  per  working  shift  for  different  classes  coal, 
and  outlines  a  system  of  bonus  for  coal  saving. 

Estimating  Concrete  Buildings 

By  Clayton  W.  Mayers.    Published  by  the  Aberthaw  Construction' Company 

This  is  a  useful  little  book  on  "scaling"  concrete 
buildings,  but  is  not  intended  to  be  a  complete  exposition. 
52  pages.  Will  be  supplied  free  to  members  of  The 
Institute. 

The  purpose  of  the  Committee  is  to  make  a  thorough 
study  of  all  available  data  on  the  subject  of  concrete, 
concrete  materials  and  reinforced  concrete,  and  to  incor- 

porate the  most  modern  information  and  experience  into 
a  general  specffication  which  may  serve  as  a  pattern  for 
detailed  specifications  covering  specific  types  of  concrete 
construction. 

The  new  "Joint  Committee"  may  be  considered  as 
the  successor  of  the  "Joint  Committee  on  Concrete  and 
Reinforced  Concrete"  which  was  organized  in  1904, 
through  the  cooperation  of  the  same  engineering  and 
technical  societies.  The  original  Joint  Committee  presented 
its  final  report  to  the  parent  organizations  in  1916. 

The  organization  meeting  of  the  Committee  was 

held  at  the  Engineers'  Club,  Philadelphia  on  February 11,  1920.    The  following  officers  were  elected: 

R.  L.  Humphrey,  Chairman,  Philadelphia, 
J.  J.  Yates,  Vice-Chairman,  New  York  City, 
D.  A.  Abrams,  Secretary-Treasurer,  Chicago. 

The  following  committees,  consisting  of  five  to  seven 
members  each,  have  been  organized: 

Committee  1 — Concrete  Materials, 2 — Metal  Reinforcing, 
"  3 — Proportioning  and  Mixing, "  4 — Forms  and  Placing, "  5 — Design, 

"  6 — Details  of  Construction, 
"  7 — Waterproofing  and  Protective  Treat- 

ment. "  8 — Surface  Finish, 

."  9 — Form  of  Specification. 

A  number  of  the  Committees  have  organized  and 
are  actively  engaged  in  the  preparation  of  their  prelim- 

inary reports.  The  next  meeting  of  the  Committee  will 
probably  be  held  at  Asbury  Park,  N.  J.,  about  June  22, 
during  the  annual  convention  of  the  American  Society 
for  Testing  Materials. 
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COKKI  SPONDKNCl 

li.iiU-N  I  iiioiiiMii  aiul  Kniiini'ors 

Editor,  Jouriiol 

De&T  Sir  : 

Moiiiii-al.  March  lyih.  UOO 

The  subject  of  wln-ther  or  not  an  enginefr  should 
oin  a  trades  uiuon  is  so  widely  discussed  in  the  proft->sion 

.It  this  time  that  it  seems  to  me  it  would  Ix*  well  if  our 
CouiK"il  na\e  the  subuvt  some  sptvial  attention  in  the 

near  futuri-,  ;>  ' 
atnl  r»-;>>r(  w . 

I)ri-scni    '  uiuvsl"   amonK   euKineen»   and   other ;   --.i  men. 

HV  «irr  <i  Triutrx  f  'niom  I  suppose  all  of  our  members 
are  agreed  that  an  enjfineer  should  join  a  trades  union, 
for  otherwise  we  would  not  be  members  of  Thr 

y.'Kiinffrin^  I nstitutf  of  (\iniitUi.  I  see  no  difference  in 

;  ■     between    our   organization    and    that    of   the 
rs  and  plumljers,  though  there  are  at  present 
iifferences  in  tactics.     Many  of  the  practices  of 

i  NJayers   and   plumb^-rs    may    be   objectionable, 
while  some  of  ours  are  ver\'  unbecoming  to  engineers  for 
the  reason  that  they  are  inefficient.  .\  craft,  a  trade  or 
a  profession;  they  are  all  the  same  general  thing,  subject 
to  the  same  general  natural  and  economic  laws. 

A  Qtitstiou  of  Tnctics:  The  main  question  seems  to 
be  as  regards  the  practices:  whether  or  not  engineers 
should  do  some  of  those  things  which  the  bricklayers, 
plumbers  and  others  claim  t.hat  necessity  has  justified 
their  doing,  or  whether  we  should  be  satisfied  to  continue 
as  at  present  despite  the  rapidly  declining  rate  of  exchange 

for  "professional"  engineering  services  with  those  of  the 
-ometimes  less  dignified  but  now  relatively  better  paid 

trade"  or  "craft"  services  of  the  bricklayers  and  plum- bers. 

Hmiluii'.iou  .Wcfsnary:  For  my  part.  I  think  we 
can  learn  much  from  our  friends,  the  bricklayers  and 
plumbers,  whom  necessity  has  driven  as  hard  in 
past  years  as  it  now  drives  some  of  the  engineering  rank 
and  file.  Whether  or  not  we  should  affiliate  with  such 
an  organization  as  The  .\merican  Federation  of  Labor  is 
.m  op>en  question;  but  I  feel  certain  that  as  a  class  we 
need  to  make  a  revaluation  of  our  position  in  industrial 
society,  squeeze  out  some  of  the  water  and  bring  down 

•  ;:;r  'he  stock  that  too  many  of  us  were  taking  in 
■  .::^!.r-.  We  should  at  least  hold  out  the  hand  of 
common  interest,  in  récognition  of  working  class  equality, 
to  those  whose  labor  hapf>ens  to  contain  more  of 
the  physical  and  less  of  the  intellectual  element  than 
does  ours. 

Hetponxibilities  Ahead:  Our  organization  should  be 
put  in  the  best  possible  order  and  strengthened  at  this 
time  for  two  reasons:  first,  our  members  and  their  families 

li|"  ':  I       I  III        w  I  'J  I'  1 , 
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and 

Fraternally  yours. 

ClIAHLKs  A    MLLLt.S,  .V.M.t.l  L. 

ThomaA  .\.  LdiMin's  73rd  Birthday 

The  Laboratoq^  of  Thumaê  A.  Editon 

Orange.  N.J.,  March  21.  1930 

Engiiutrinj  InstiluU  of  Canada, 
Montreal,  Canada 

Dear  Sirs: 

Owing  toa  regrettable  oversight,  nor'  ■■-  acknowl- 
edgement has  been  made  of  the  fehcitai  o  kindly 

sent  to  Mr.  Edison  on  his  73d  birthday.  crous 
letters  and  telegrams  were  sent  up  to  his  .  that 
he  and  Mrs.  Edison  might  read  them  leisurely. 

This    will   e.xplain   the   delayed   expression   of   Mr. 

Edison's  smcere  appreciation  of  your  cordial  bnthday 
message  and  of  his  thanks  to  you  for  the  good  wisJ. 
kindly  e.xiended  to  him. 

Yours  very  truly. 

W.M.  H.  MhAtxjwcRorr. 

Assistant  to  Mr.  Edison. 

(  TeUçram] 

Bill  Passes  B.C.  Legislature 

Vtcloria.  B.C.,  Marrh  S9tk,  I9i0 

Professional  Engineers  Bill  of  Briti&h 

Columbia  passed  third  reading  this  after- 
noon. 

D.  O.  Lewis.  M.E.LC. 
Mcr-Prraidmi.  F.-I.C 
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REPORT  OF  COUNCIL  MEETING 

The  Engineering  Institute  of  Canada 

J 

The  regvilar  meeting  of  the  Council  was  held  at  the 
rooms  of  The  Iiislitutc,  176  Mansfield  Street,  on  Tuesday, 
March  23rd,  at  8  P.M. 

Institute  Comniittees  :  Committees  of  The 

Ingtiliilc  were  appointed  as  follows :-- 
Finance  Committee  :  H.  H.  Vaughan,  Chairman, 

R.  A.  Ross.  Sir  Alex.  Bertram,  Geo.  K.  McDougall, 
Geo.  E.  Bell. 

Library  and  House  Committee  :  Sir  Alex. 
Bertram,  Chairman,  R.  DeL.  French,  S.  F.  Rutherford, 
Colin  Kemp,  P.  L.  Pratley. 

Publications  Committee  :  Prof.  Ernest  Brown, 
Chairman,  A.  W.  Swan,  Secretary,  J.  A.  Duchastel, 
E.  Stansfield,  J.  S.  Cameron,  F.  P.  Shearwood. 

By-Laws  Committee  :   Arthur  Surveyer,  Chairman. 

Papers  Committee  :  Frederick  B.  Brown,  Chair- 
man; Chairman  of  each  Branch. 

International  Co-operation  Committee  :     H.    H. 

\'aughan,  ChaiiTnan,  John  Murphy,  W.  F.  Tye. 
Roads    and    Pavements    Committee  :      W.      A. 

McLean.  Chairman,  W.  P.  Brereton,  F.  W.  W.  Doane, 
E.  A.  James,  J.  Duchastel,  J.  E.  Griffith,  G.  Henry, 
A.  F.  Macallum,  A.  J.  McPherson,  W.  P.  Near,  P.  E. 
Mercier,  G.  G.  Powell,  C.  H.  Rust,  H.  S.  Carpenter, 
A.  E.  Foreman. 

Electro-Technical  Committee  :  L.  A.  Herdt, 
Chairman.  L.  W.  Gill.  O.  Hignian,  J.  Kynoch,  T.  R. 
Rosebrugh,  John  Murphy,  A.  B.  Lambe. 

Gzowski  Medal  and  Students'  Prizes  :  Lt.-Col. 
R.  W.  Leonard,  Chairfnan,  H.  E.  T.  Haultain,  J.  M.  R. 
Fairbairn,  Julian  C.  Smith,  F.  H.  Peters. 

Steam    Boilers    Committee  :        L.      M.    Arkley, 
Chairman,  W.  G.  Chace,  F.  G.  Clark,  R.  J.  Durley, 
D.  W.  Robb,  H.  H.  Vaughan,  Logan  M.  Waterous. 

The  recommendation  of  this  Committee  at  the 
Annual  Meeting  was  adopted. 

Board  of  Examiners  and  Education  Committee  : 
H.  M.  MacKay,  Chairman,  Arthur  Surveyer,  Secretary, 
Ernest  Brown,  J.  M.  Robertson,  R.  DeL.  French,  R.  S. 
Lea,  A.  R.  Roberts. 

Canadian  Engineering   Standards    Committee  : 
H.  H.  Vaughan,  (three  years),  Walter  J.  Francis,  (one 
to  retire  end  of  1920),  W.  F.  Tye,  (one  to  retire  end  of 
1920). 

Leonard  Medal  Comthittee  :     H.     H.     Vaughan, 
Chairman,  Dr.  J.  B.  Porter,  H.  E.  T.  Haultain,  D.  H. 
McDougall,  J.  C.  GwiUim. 

Pl'ummer  Medal  Committee  :  H.  H.  Vaughan, Chairman,  Dr.  J.  B.  Porter,  H.  E.  T.  Haultain,  D.  H. 
McDougall,  J.  C.  Gwillim. 

Deterioration  of  Concrete  in  Alkali  Soils  :  B.  S. 
McKenzie,  W.  P.  Brereton,  J.  R.  C.  Macredie,  H.  McL 
Weir,  A.  R.  Greig,  W.  G.  Chace,  J.  C.  Holden,  E.  A. 
Markham,  R.  J.  Lecky,  F.  W.  Alexander,  A.  S.  Dawson, 
Prof.  C.  J.  Mackenzie. 

Legislation  Committee  :  Arthur  Surveyer,  Chair- 
man, Walter  J.  Francis,  J.  M.  Robertson. 

Committee  on  Civil  Service  Classification  :      R. 
A.  Ross,  Chairman,  R.  W.  Leonard,  W.  F.  Tye,  J.  M. 
R.  Fairbairn,  H.  H.  Vaughan,  G.  Gordon  Gale. 

Honour  Roll  Committee  :  Brig.  Gen.  C.  J. 
Armstrong,  C.M.G.,  C.B.,  Chairman,  Col.  A.  E.  Dubuc, 
Fraser  S.  Keith. 

Legislation     Committee     of     Branches  :       The 
Secretary  was  instructed  to  ask  each  Branch  at  Provincial 
or  Dominion  capital  to  have  a  committee  appointed  to 
report  to  Council  regarding  any  proposed  legislation 
affecting  engineers. 

Annual  Meeting,  1921  :  It  was  resolved  that 
the  invitation  from  the  Toronto  Branch  to  hold  the 
Annual  Meeting  in  Toronto,  be  accepted  and  that  the 
Toronto  Branch  be  requested  to  fix  the  date  as  soon  as 

possible. 
Special  Council  Meeting  :  It  was  resolved  that 

a  special  meeting  of  the  Council  be  held  at  Montreal 
at  an  early  date  for  the  purpose  of  discussing  with  the 
Ontario  Councillors,  the  Chairman  and  Secretary  of 
the  Ontario  Provincial  Division  and  the  Chairman  of 
the  Toronto  Branch,  matters  affecting  that  Province, 
the  date  to  be  one  most  suitable  to  the  men  from  Ontario. 

Report  of  Publicity  Committee  :  (Committee, 
Frederick  B.  isrown.  Chairman,  H.  H.  Vaughan,  J.  B. 
Challies,  P.  Gillespie)  Mr.  Brown  reported  that  the 
Committee  had  drawn  up  regulations  which  they  were 
still  discussing  among  themselves  and  would  report 
at  the  next  meeting. 

It  was  resolved  that  the  Canadian  Engineering 
Standards  Association  be  requested  to  adopt  the  standards 
of  The  Engineering  Institute  of  Canada  for  concrete  and 
reinforced  concrete  and  for  cast  iron  pipe  and  further 
that  the  Standards  Association  be  requested  to  assume 
the  other  standards  of  The  Institute  for  modification 

where  necessary,  including,  steel  highway  bridge  specifi- 
cation, steel  railway  bridge  specification,  portland  cement 

and  road  ballasting.  It  is  desired  by  The  Institute 
that  in  adopting  theses  standards  credit  be  given  to  The 
Inslitiite  by  a  foot-note  to  the  effect  that  they  are  either 
adopted  from  the  specification  of  The  Engineering  Institute 
or  modified  from  the  specification  of  The  Engineering 
Institute,  as  the  case  may  be.  The  steel  bridge  specifi- 

cation committee  of  The  Institute  was  not,  reappointed. 

Civil  Service  Classification  :  The  resolutions  of 
the  Winnipeg,  Toronto,  Border  Cities,  Peterborough, 
Ontario  Provincial  Division,  were  received,  the  sugges- 

tions contained  in  the  resolutions  were  adopted  and 
referred  to  the  Civil  Service  Classifications  Committee 

of  The  Institute  for ' appropriate  action. 

I 
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Maritime  Professional  Meeting  :    Thi  ion 
■  I    \\\f   H.ilii;i\    liraiich   Uuil    the  Maritime   1  ;ial 

N'                 m  Halifax.  October  13th.  14th  and  loth. 
;                        c-d. 

Peterborough   Branch  By-Laws  :     The    By-Laws 
'1  the  Peterboroujih  Branch  were  noted  and  approved. 

Arranfiement  Regarding  Transactions  :     A  letter 
making    ■  i<jns   regarding  ^    with 
other    t:  -    to    secure    T:  >ns    for 
■  at  reduced  prices  by  mutual  arrangement. 
u    already  been  discussed,  was  referred  to  the 
Committee  on   International  Co-operation.   Mr.   H.   H. 
\  aughan.  Chairman. 

Death  of  G.  Reid  Munro  :  The  death  of  C..  Reid 
MiMii)  M.K.l.C,  was  nuied.  and  a  resolution  of 

.  lo  the  family  of  the  late  Chairman  of  the 
1 1  .^i-iough  Branch  was  passed.  The  Secretary  was 
instructed  to  write  a  letter  of  s\Tnpathy  to  the  deceased 

member's  family. 

.\mendment8  to  the    By-Laws  :     The    report    of 
the  Scrutineer,  I^ofessor  Browii.  was  presented  as  follows. 
Iwwing  the  result  of  the  Ballot: — 

'       '       '■  "  'of  752  ballots  were  received. 
(i   for  various  reas<jns.   leaving 

-.     Ul   I  ■     voted   "Aye"   for  all 
I  _'■_' scatt.  ■!-.     The  .\mendmenls 
were  declared  adopted. 

!   h   as   the   change    m    me    i\\-Lii\\s   makes 
il    district    and    increases     the    number   of 

>^  the   Secretary   was  in-  "   to 
ihe  wording  of  the  By-1.  ich 

itus  autarndinenl  involved. 

Ju 

WI 

I 
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to  
■ 

and  transfers  ellected  : 
Aing  elections 

M' 

L.  H.  Cole.  B.Sc..  iMcGiU  Lniv.  ,  of  (Jttawa.  <  > 

m\r  ^  -  -  ■   "-•  - 

A! 
Aha..  . 

Flour  ■> . 
M.Sc.    (Mass.    Inst,    ol     lecli.  i.    < 

engr..  lioard  of  Health.  Prov.  of  «, 
engr..  fcU.ole  ï^olv.,  crmsU.  engr..  li 

Province;  W.  (.'  ̂ '^  *    "    f  -      ' of  Montreal,  i: 
industrv  in  fo: 
Co..   Ltd.;  J. 

I'niv.i.  of  \aiicou\cr.  U.L.,  «.: 
of  B.C.;  J.   L.   R.   Parsons.   I; 
(Univ.    of    Toronto».    Fellow    in 
D.L.S.  ̂ T   ̂      S.L.S..  president.   I 
and  Iv  A  Co.,  Ltd.;  A.  \V 

Sle.  Mam,  v>iii..  asst.  chief  en  •' 
G.  F.  Vollmer.  Capt..  M.Sc.    \  i 

of  St.   Cat^ present,   d more.  : 

of  Fr«(' 

.1  •  ■   L  ..j.V  iltmbtt^ 

Bruce  .Mdri  h    r,f  Toronto.  Ont.,  disir.  cTiZr..  Car; 
oflke.  Asphalt  ion  of  New  York; 

strong,  lieul..  u,  ̂ .^ijiiian.  N.B..  4  ̂  "-    " 
at  present,  div.  engr..  St.  John  ai 

Bo"  ..of  Chi  "c      ■ at  encT.. 
\'.  riiuii,  IJ.C  ..  . 
Ok  A.    !     M 
CO;  and  est.  » 

Brc... ...  .leut     n  \  ̂ 
Man..  2  yrs.  i: 
Ser%'ice  Pimipi: 
Man..  4   \ts. 

su;         ■    ■  1  c   <^''-   ■ 
uiu.  H.  D.  :  . 

(I'niv.  ol    I\tr.-,  oi   WtllaiwJ.  Ont.,  tnecti.  cji,ir.,  iir;U:>it 



206 JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 

American  Shipbuilding  Co.,  Ltd.;  L.  S.  Daynes,  capt., 
D.C.M.,  of  Benyon,  Alta.,  5  yrs.  military  service,  at 

present,  res.  engr.  C.M.R.;  U.S.  Dick,  B.Sc.  (Queen's Univ.),  of  Kingston,  Ont.,  2  yrs.  military  service,  at 
present,  asst.  to  city  engr.,  Kingston;  R.  D.  Fry,  of 
Winnipeg,  Man.,  reconnaissance  engr.,  Sask.  &  Hudson 
Bay  Ry.;  G.  Harrison,  of  Winnipeg,  Man.,  asst.  engr., 
under  bridge  engr.,  C.N.R.;  H.  A.  Ingraham,  of  Calgary, 
Alta.,  reinforced  concrete  designer,  A.  Ingraham;  W.  ]. 
Johnston,  B.Sc.  (E.E.)  (Univ.  of  N.B.),  of  St.  John, 
N.B.,  2  yrs.  military  service,  at  present,  asst.  engr., 
P.W.D.;  Junius  Jonsson,  of  Saskatoon,  Sask.,  asst. 
city  engr..  Saskatoon;  G.  N.  Ledger,  of  Winnipeg,  Man., 
2  >TS.  military  service,  at  present,  chief  of  field  party, 
Manitoba  Drainage  Commn.  ;  Harold  Lloyd,  of  Winnipeg, 
Man.,  bridge  engr..  Good  Roads  Board,  Manitoba  Govt.; 
G.  H.  McCallum,  major,  M.C.,  B.Sc.  (McGill  Univ.), 
D.  &  B.C.L.S.,  of  Ottawa,  Ont.,  4  yrs.  military  service, 
at  present,  geodetic  engr..  Geodetic  Survey  of  Canada; 

H.  W.  Meech,  of  Lethbridge,  Alta.,  commn'r.  of  Public Works  and  citv  engr.,  also  charge  of  bldg.  inspection; 
R.  K.  Northey,  B.A.Sc.  (Univ.  of  Tor.),  of  Regina, 
Sask.,  4  \TS.  military  service,  at  present,  sec.-treas. 
Dominion  Line  and  Coal  Co.,  Ltd.;  D.  E.  O'Brien,  of 
Halifax,  N.S.,  ch.  engr.,  Halifax  Shipyards  Ltd.;  P.  E. 
Palmer,  lieut.,  D.L.S.,  of  Ottawa,  Ont.,  preparation  of 
final  returns  and  plans.  Topographical  Surveys;  R.  E. 
Roe,  of  Edmonton,  Alta.,  4  yrs.  military  service,  at 
present,  instrumentman  on  maintenance  of  way,  G.T.P.; 
L.  N.  Seaman,  major,  B.Sc,  M.A.  (Acadia  Univ.),  of 
Montreal,  5  yrs.  military  service,  at  present  ch.,  div. 
of  timber  tests.  Forest  Products  Laboratories;  H.  B. 
Stuart,  major,  B.A.Sc.  (Univ.  of  Tor.),  of  Hamilton, 
Ont.,  4  yrs.  military  service,  at  present,  field  engr., 
Hamilton  Bridge  Works  Co.;  R.  M.  Taylor,  of  Vernon, 
B.C.,  3  >Ts.  military  service,  at  present,  asst.  dist.  engr., 
Upper  Okanagan  dist.,  B.C.  Provincial  Govt.;  F.  H. 
Whittaker,  of  South  Vancouver,  B.C.,  municipal  engr., 
South  Vancouver;  A.  G.  Willson,  of  Calgary,  Alta., 
res.  supt.  for  Alta.  of  eng.  branch,  D.S.C.R.  ;  S.  F.  Work- 

man, of  Kelowna,  B.C.,  3  yrs.  military  service,  at  present, 
res.  engr.  Okanagan  Branch,  C.N.R. 

Juniors 

C.  T.  Barnes,  of  Winnipeg,  Man.,  engr.  i  c  appraisal 

of  Wpg.  Electric  Ry.  Go's,  properties,  W.  M.  Scott; George  Clark,  of  Winnipeg,  Man.,  draftsman,  C.N.R.  ; 
W.  H.  Collins,  of  Kingston,  Ont.,  3  yrs.  military  service, 

at  present,  at  Queen's  University,  final  year,  civil engineering;  I.  M.  Fraser,  B.Sc,  (M.E.)  (McGill  Univ.), 
of  Montreal,  demonstrator,  mechanical  dept.,  McGill 
University;  G.  A.  Goddard,  B.Sc.  (M.E.)  (McGill  Univ.), 
of  Outremont,  P.Q.,  organizing.  Crescent  Motors  Limited; 
J.  R.  MacDonald,  of  Regina,  Sask.,  chief  clerk.  Surveys 
Branch,  Dept.  of  Highways  Sask.;  H.  J.  McLean,  of 
Calgary,  Alta.,  hydrometric  engr.,  irrigation  branch, 
Dept.  of  the  Interior;  R.  M.  Robertson,  of  Lachine,  P.Q., 
3  yrs.  military  service,  at  present,  final  year,  civil  engineer- 

ing, McGill  Universitv;  A.  J.  Sutherland,  of  Winnipeg, 
Man.,  draftsman,  G.T.P.R.;  C.  F.  Wilkins,  of  Chamber- 

lain, Sask.,  5  yrs.  military  service,  at  present,  leveller 
on  location,  C.N.R. 

Associate 

A.  H.  Hill,  of  St.  Lambert,  P.Q.,  manager,  Francks 
Hankin  &  Co.,  Ltd. 

Tran-'iferred  from   Associate   Member   to   Member 

J.  B.  Gilliatt,  B.Eng.  (Dalhousie  Univ.),  of  Wabana, 
Nfld.,  in  chg.  submarine  surveys  and  surface  constrn., 
N.S.  Steel  and  Coal  Co.,  Ltd.;  P.J.  Jennings,  major, 
of  Calgary,  Alta.,  3  yrs.  military  service,  office  engr., 
irrigation  branch.  Reclamation  Service;  D.  W.  McLachlan, 
B.Sc.  (McGill  Univ.),  of  Ottawa,  Ont.,  engr.  in  chg. 
of  harbour  works,  H.B.Ry.;  W.  P.  Near,  B.A.,  B.Sc, 
(Univ.  of  Tor.),  of  St.  Catharines,  Ont.,  city  engr., 
St.  Catharines;  K.  H.  Smith,  B.A.  (Univ.  of  Tor.), 
of  Halifax,  N.S.,  dist.  engr.,  Dom.  Water  Powers  Branch, 
Dept.  of  the  Int.;  G.  A.  Walkem,  major,  B.Sc.  (McGill 
Univ.),  of  Vancouver,  B.C.,  managing  director,  Vancouver 
Machinery  Depot,  Ltd. 

Transferred  from   Junior   to    Associate    Member 

H.  F.  Bennett,  B.Sc.  (CE.)  (Univ.  of  N.B.),  of 
St.  John,  N.B.,  3  yrs.  military  service,  at  present,  asst. 
engr..  Public  Works  of  Canada;  H.  L.  Bunting,  lieut., 
M.C.,  of  Norwood,  Man.,   B.Sc.    (Birmingham  Univ.), 
3  yrs.  military  service,  at  present,  instructor  in  engr. 
drafting.  Re-training  Schools,  S.C.R.;  K.  G.  Cameron, 
B.Sc.  (Edinburgh  Univ.),  of  Sydney,  N.S.,  ch.  draftsman, 
Dominion  Iron  and  Steel  Co.  ;  C.  G.  Child,  major,  O.M. 
F.C.,  B.Sc.  (CE.)  (McGill  Univ.),  of  Banff,  Alta.,  ass. 
très,  engr..  Rocky  Mountains  Park  of  Canada;  J.  H. 
Hooper,  B.Sc.  (McGill  Univ.),  of  Port  Arthur,  Ont., 
asst.  engr.  on  reconstrn.  of  Port  Colborne  grain  elevator; 
F.  A.  McGiverin,  of  Montreal,  5  yrs.  military  service, 
in  charge  of  track  work,  Canada  Steel  Foundries;  D.  R. 
Smith,  lieut.,  B.A.,  B.Sc.  (Univ.  of  N.B.),  of  River 
Glade,  N.B.,  bldg.  supt.,  D.S.C.R.,  St.  John;  C  J. 
Swift,  major,  diploma  graduation,  R.M.C,  of  St. 
Catharines,  Ont.,  4J/2  yrs.  military  service,  at  present, 
asst.  res.  engr.,  .Section  No.  1,  Welland  Ship  Canal; 
J.  P.  Watson,  lieut.,  B.A.Sc.  (Univ.  of  Toronto),  of 
Montreal,  1  yr.  military  service,  at  present,  eng.  dept., 
Imperial  Tobacco  Co.,  Ltd. 

Transferred  from   Student   to   Associate   Member 

D.  G.  Anglin,  B.Sc.  (mining  eng.  &  metallurgy), 

B.Sc.  (CE.),  (Queen's  Univ.),  of  Kingston,  Ont.,  asst. engr.,  P.W.D.;  A.  H.  Munro,  lieut.,  B.A.Sc.  (Univ.  of 
Tor.),  of  Severn  Falls,  Ont.,  5  yrs.  military  service,  at 
present,  instrumentman  on  Severn.  Div.,  Trent  Canal; 
R.  L.  Seaborne,  B.A.Sc.  (S.P.S.),  of  Quebec,  P.Q.,  mgr., 
Laurentian  Forest  Protective  Association;  L.  B.  Tillson, 
lieut.,  M.C,  B.A.Sc.  (Univ.  of  Tor.),  of  Windsor,  Ont., 
4  yrs.  military  service,  at  present,  instrumentman. 
Can.  Steel  Corpn.;  F.  L.  West,  lieut.,  B.A.,  M.A.,  (Mt. 
Allison  Univ.),  B.Sc,  (CE.)  (McGill  Univ.),  of  Sack- 
ville,  N.B.,  2  yrs.  military  service,  at  present,  prof,  of 
civil  engr.,  Mt.  Allison  Univ.;  Russell  Yuill,  B.Sc.  (McGill 
Univ.),  lieut.,  of  Truro,  N.S.,  1  yr.  military  service, 
asst.  engr.,  Dept.  Rlys.  and  Canals. 
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TruHf/ermi  from  SlutUnt  lo  Jumtur 

II  C  ItiUtH,  BSt-    Qut^n'sllniv.).  of  TiMvnto,  On» 
II:  'a  It)  Niagara  FuIIn  Uk- 
«ir  !^nv^•r    d'rnni  :    H     J      i 
B  '  .  wiih  t.     > 

Co....    ^>  •   ,-,   r-    work;  I"    I' 
H.   H.  \  Sc.    il'mv.  of  Tor.  I,  of  Ttirtrnto.  t' 
slnjclui.ii       .1     l"h(><    \V    lamb;  W.  C  MiUcr,  H  >i 
ihon».  m  t  !•!       i»ii.v:i-   I  ii\.t.  of  St.  TlKima!».  C)m.. 
dt^  :  J.    1.  R«»«-.  M.A.Si-.     ' 
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«•I  i;  <.'..  A 
B  ̂   -----.-   -'1                     '  urt-r  m  . 
eiK  ..  McOiU  Liuvervii\ 

Mm.  meeting  adjourned  to  the  call  oJ  ihc  rrc^adent. 

omn  WRiES 

George  Reid  Munro.  B.Sc.,  M.E.I.C. 

Sudden  and  untimely  wa?  the  death  of  George 

Reid  Munro,  2nd  \'ice-President  of  the  William 
Hamilton  Comjxiny,  Ltd.,  Pelcrboro',  Ont.  which  took 
place  Monday.  March  1st  at  his  residence  in  that  city, 
after  a  short  i!!!i<'-<  of  influenza.  Mr.  Munro  was  appar- 
en'  m  his  illness  when  he  was  seized  with 
a  '  i  heart  failure  and  the  shock  pro\ed 
fatal. 

T'  ho  was  second  son  i  ' 
GeotR^  i  of  the  late  \Vm.  1;  :i 

founder  oi  the  William  Hamilton  Co.  of  Peterboro'.  was bom  in  that  city,  March  13th.  1887.  He  received  his 
early  education  at  the  Peterboro  Public  Schools  and  the 

Cc"  ■  •  •  Institute  and  later  graduated  from  the  School 
oi  ;1  Science.  Toronto.    After  graduation,  he  was 

.-:  _  .  xr  on  the  pr   '  of  the  Hudson  Bay 
K..i/Aay,  then  on  •.  rs.  Kerry  and  Chase, 
Consulting;  Knirinix-r»,  Toronto,  and  was  also  i  1 
for  a  short   time  with  R.  S.  Lea,  M.KT.C.  of  M 
In  July,  1911,  he  returned  to  his  native  city  to  take  the 
po^itiiiTi  of  . -1;  ;M,,-r  with  The  William  Hamilton  Com- 
p^.  on  as  well  as  the  vice-presidency  of 
th'  '  at  the  time  of  his  death.     He  was 
a  •  'erinci  Institute  of  Canuda  and  first 
Pti  .  .  ..r.>'"Rr;!  .h  of  that  S<h  .1 
tc»  '  :•  :.,;:uzation.     Hi  o 

a  i:  •  ;    -  ;u^d  of  Trade  and  always 
tOL.^  .1  .;.-;.  .  uig  that  pertained  to  the 

dty's  development  and  weliare. 
Mr.  Munn>  v.  1  by 

all  for  his  Kenial  ci.  .  .        d  his 
upright  qualities,  which  won  lor  him  a  host  of  friends 
in  all  walks  of  life,  and  his  death  will  be  more  than  a 
loss.  iK)t  only  to  the  comf)any  he  so  well  and  faithfully 
served,  but  to  hi<  native  city  where  he  was  always 
regarded  with  the  greatest  esteem  by  all  who  knew  liim. 

.\s    chairman   of    the    FetcYburo     hraiKh   of    Tkt 

vacant,  will  be  itarU  lu  ilii. 

Alden  FerrU  Boukhuut.  B.E.,  A. M.E.I.C. 

\I(1.  M  F. ni-  ll<.,VK,,iiI    R  r      \  M  r  I  (^    (1i«1  :.(  ».u 

•ht 

-  v_]'ju  inat 

Mr.  BooklHHit  was  born  at  Wallon.  N.Y.  in  187L 

and  receivi-d  '  '  '  ' 
ity.  from  wl. of  13. K.     .\lui  ;. 
and  «.li-t.irKal  c^ 
the  stafï  of  the  Canadian  i  :nc  Co.  ro. 
in  the  cajvicity  of  chief  c       For  \  en 
years  he  ably  filled  the  position  of  assistant  in 
the  Switchboard  Eng.  Dept. 

Mr.  Bookhout  was  a  member  of  the  Delta  l'fwîti.ti fraternity,  a  prominent  mason  and  a  trustee  of 

Methodist  Church,  Peterboro.     He  :        '•  ved   ;  ..    m- 
wife  and  one  son.     His  death  is  det ,  -n^  by  a 

wide  circle  of  friends  and  especiall>'  D>  lUi  co-workm. 

I 
I 

6- 

PERSONAI.S 
I 
I 

•  o 

H.  T.  Ortiz,  A.M.E.LC  has  been  madecitv  manager 
of  Grand  Mere.  P.Q. 

L.  L.   Theriault,   .\.M  E.LC,  has  been  appointed 
Town  Manager  for  Edmundston,  N.B. 

A.  J.  MacPl 

Chairman  of  the  ̂ 

X.M.E.I.C. 
.rwan  River 

F.   Howard  Grose,   M.E.LC.   has  been  appointed 

Superintending  Ci\il  Engineer  of  H.  M.  E)ock>-ard,  Malta. 

Major  John  R.  Cosgrove,  M.C..  " appointed  District  Engineer.  North 

C.  H.  Fox,  A.M.E.LC.  :  - C.  P.   Ry.  in  Saskatoon,   h;. 

Chief  Engineer's  office  at  WuuuptR. 

H.^ engineer  L.        ,   
Manitoba  Good  Koads  Act. 

-en 

«    .i.  .^  <.'U  »  V  I 

lal 

E.  A.  Earl,  A.M.E.LC.  sailed  for  Africa  on  the 

R.  M.  S.   "Abinsi."   He  '  '  -sistant 
engineer  on  construction 
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James  McGregor,  A.M.E.I.C,  of  Glasgow,  Scotland, 
is  at  present  on  a  business  trip  to  the  Gold  Coast,  West 
Africa.    He  expects  to  be  back  in  Scotland  by  May. 

H.  K.  Morrison.  Jr.  E.I.C.,  has  been  appointed 

divisional  'engineer,  Montreal  Division,  of  the  Canadian 
National  Railways,  with  headquarters  at  Montreal. 

E.  L.  Tait,  Esq.,  A.M.E.I.C,  has  been  promoted 
from  acting  engineer  of  way,  of  the  British  Columbia 
Electric  Railway  Co.,  Limited,  to  principal  assistant 
Engineer. 

Colonel  Geo.  A.  Johnson,  M.E.I.C,  is  resigning 
his  commission  in  the  U.  S.  Army  on  March  1st,  and  will 
once  more  take  up  his  regular  occupation  as  an  engineer 
in  civil  life. 

J.  Roy  Underbill,  S.E.I.C,  has  taken  a  position  as 
instrumentman  with  the  Algoma  Steel  Corporation  on 
the  construction  of  their  new  combined  rail  and  structural 
mill. 

.G.  C.  P.  Montizambert,  A.M.E.I.C,  has  accepted 
an  appointment  as  officer  in  charge  of  building  and 
repairs  with  the  Royal  Canadian  Mounted  Police,  at 
Regina,  Sask. 

Arthur  Fournier,  A.M.E.I.C,  has  accepted  a  position 
as  vice-president  and  sales  manager  of  Primeau  &  Com- 

pany, Limited,  with  headquarters  at  142  St.  Peter  Street, 
Quebec. 

G.  M.  Hamilton,  M.C,  A.M.E.I.C,  formerly  of 
the  Dept.  of  Railways  and  Canals,  St.  Catharines,  Ont. 
is  now  with  the  Willard  Service  Station,  The  Clifton, 
Niagara  Falls,  Ont. 

H.  B.  Muckleston,  M.E.I.C,  formerly  with  the 
Dept.  of  Natural  Resources,  C  P.  R.  Calgary,  is  now 
chief  engineer  of  the  Lethbridge  Northern  Irrigation 
District,  Lethbridge,  Alta. 

John  Blizard,  A.M.E.I.C,  formerly  of  the  Depart- 
ment of  Mines,  Ottawa,  is  now  engaged  as  a  fuel  engineer, 

by  the  U.  S.  Bureau  of  Mines,  Dept.  of  the  Interior, 
with  headquarters  at  Pittsburgh,  Pa. 

Francis  F.  Longley,  A.M.E.I.C,  is  at  present  in 
Geneva,  Switzerland,  where  he  is  assisting  in  the  organ- 

ization and  operation  of  the  Division  of  Sanitation  of 
the  League  of  Red  Cross  Societies.  Mr.  Longley  will 
probably  remain  abroad  for  several  years. 

George  Newill,  whose  application  for  membership 
in  The  Institute  is  now  pending,  has  recently  been  appointed 
general  manager  of  the  Robb  Engineering  Works  as  a 
subsidiary  company  of  the  Dominion  Bridge  Company, 
Limited,  with  headquarters  at  Amherst,  N.S.  He  will 
take  up  his  new  duties  immediately. 

* 

Coleman  Weriwether,  A.M.E.I.C,  who  was  the 
patentee  of  the  lock  joint  pipe  used  for  a  portion  of  the 
Winnipeg  aqueduct  has  recently  patented  a  new  pipe 
with  an  expansion  and  contraction  joint  in  each  pipe, 
and  plans  to  manufacture  this  pipe  on  a  large  scale  from 
twelve  to  ninety-six  inch  size. * 

W.  H.  Slinn,  Jr.,  E.I.C,  who  was  employed  as  assistant 
city  engineer  of  Kingston,  Ont.,  on  roads  and  pavements, 
has  accepted  a  position  with  the  E.  G.  M.  Cape  and 
Company,  engineers  and  contractors  of  Montreal,  as 
assistant  engineer  on  the  construction  of  the  Canadian 
Connecticut  Cotton  Mill  at  Sherbrooke,  Que. 

* 

J.  Clark  Keith,  B.A.Sc,  A.M.E.I.C,  who  has  for  a 
number  of  years  past  been  in  the  engifieering  department 
of  the  City  of  Moose  Jaw  as  assistant  engineer  and  road 
and  building  inspector,  has  accepted  a  position  as  manager 
of  the  Canadian  branch  of  Morris  Knowles,  Limited, 
with  headquarters  at  Windsor,  Ont. 

* 

Frank  A.  Combe,  A.M.E.I.C,  has  severed  his  con- 
nection as  chief  engineer  for  Canada  to  Babcock  & 

Wilcox,  Limited,  and  will  practise  in  consulting  engineer- 
ing, specializing  in  boiler  plant  design  and  operation, 

generalization  and  utilization  of  steam,  combustion  of 
fuels,   etc.,    with    offices    at    The   Southam    Building, 
Montreal. 

* 

W.  G.  Milne,  A.M.E.I.C,  has  recently  taken  charge 
of  the  factor}'  and  production  work  of  Slater  &  Barnard, 
Limited  who  control  the  Acme  Stamping  &  Tool  Works 
and  the  Allith  Manufacturing  Company  of  Hamilton,  Ont. 
Mr.  Milne  previous  to  accepting  this  position  was 
mechanical  superintendent  of  the  Dominion  Foundries 
&  Steel  Company  of  Hamilton. 

* 

C  A.  Boulton,  J.E.I.C,  has  accepted  a  position  with 
the  E.  G.  M.  Cape  and  Company,  Engineers  and  Con- 

tractors of  Montreal,  and  is  now  at  Sherbrooke,  Que. 
as  assistant  engineer  on  the  construction  of  Mill  No.  2 
for  the  Canadian  Connecticut  Cotton  Mill  Company. 
Mr.  Boulton  has  recently  returned  from  Saskatoon,  Sask. 
where  he  was  employed  by  Murphy  and  Underwood, 
consulting  engineers. * 

D.  J.  Emray,  S.E.I.C,  enlisted  with  the  5th  Field 
Co.,  C  E.  in  October  1914,  sailing  for  England  in  April 
1915,  and  to  France  in  September  1915.  In  February 
1916  he  was  transferred  to  the  3rd  Divisional  Engineers, 
and  was  awarded  the  Military  Medal  in  October  1916. 
He  was  commissioned  July  1917  to  6th  Field  Co.,  CE. 
and  in  May  1918  was  awarded  the  Military  Cross. 
Mr.  Emry  returned  to  Canada  and  was  demobilized  in 
May  1919,  and  is  now  completing  his  second  year  in 
Queen's  University. 

1 
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Capt.  Chas.  K.  liruwn.  S.K.l.C.  tiilistnl  with  tlw 

*18th    I';f..;i;r\     i-i    TiSriuiy    l"li"v    ;i;u1    I'li    .ir:r,;il    tti 
17  ho  u 

II, 

1  - I  H"    1 1  i  ill  :ini     .1  '    V   .1.   .1'  ..I    .^ 

'.nl    into    llospilal    \ulh    a 

J.  H 

?uL«h!Juiit'nt.  WiitiuptK»  M<ii>- 

ht 

:i.  A.M.K.l.C.    tnhstitl  for  «»Vfrx*as 
..  Ui  af''  '   '  'Vli,.    .  .,,ni~.    at  ihe  Royal 

iTV  in  1.  tl  a  coniniis.- 
iiU  in  till     vjmii-     ._nw.  UaUiTV.     He 
nerof  191Gin  IVlawawa.  tiK)kadraflof  tlit 

in   March    HUT,    and    wiiil    lo 

when  he  joiiu-d  the  Fir>^t  Caiiadian 
C.   K.    r.   liatlaUon.     While  :  the 

..    niilnvid  east  of  Cambrai  in  t  ■  1918, 
liot  wound    in  the  let;,  and  was  sent 

;...  ,    .......and.     In  July  1919  he  was  invalided 
ck  to  Canada,  and  in  October  1919  was  demobilized. 

•lii 

Capt.  Newton  J.  Wallis.  A.M.E.I.C.  enlisted  with 
the  2nd  Field  Troops  in  Decemlx*r  1914.  recruiting  and 
preparinj;  drafts  for  oversea^.  In  March  191tj  he  left 
Winnipeg  with  the  âlîrd  Battalion  for  overseas,  and  in 
October  191G  he  wa^  po^it-d  lo  the  3rd  Field  Comjjany  and 
proceeded  to  France.  In  October  1917  he  reported  to  the 

Canadian  Engineer's  Depot,  Seaford,  England  for  duty, and  in  March  1918  he  was  seconded  to  the  War  Ofhce, 
Air  Ministry  for  duly.  Capt.  Wallis,  was  demobilized  in 
England  in  August  1919,  but  remained  with  the  Air 

Ministo'  till  October  1919,  in  order  lo  complete  the  work 
under  his  charge.  He  is  now  District  Engineer, 
Reclamation  Branch,  Public  Works  of  Manitoba, 
Winnipeg,  Man. 

Lieut.-Col.  E.  V.  Collier.  D.S.O..  A.M.E.I.C.  went 
overseas  in  1915  with  the  23rd  Battalion,  and  on  arrival 

in  F"  ■'  •  i  attended  course  of  instruction  at  the  Royal 
St.  .;e.   Camberley.     He   served   in   France   with 
the  jjjiu  infantry  Batalion  at  Vimy.  Avion,  and  Lens, 
and  was  wounded  at  Lens  dviring  a  raid,  awarded  the 
D.S.O.  and  mentioned  in  despatches.  He  returned  lo 
France  early  in  1918,  and  in  July  wai  transferred  lo  the 
Canadian  Engineers,  taking  jiari  in  the  Amiens,  .\rras 
and  Cambrai  fighting.  In  January  1919  he  was  appointed 
lo  command  NLD.  6  at  Kimnel  Park.  N.  Wales,  and 
in  May  1919  was  transferred  to  Willev.  Surrey.  In 
September  1919  he  joined  the  firm  of  Collier  &  Co., 

Limited.  I  '  '  c  and  Buoy  Engineers,  successors  lo 
ihe    Inter:  Marine    Signal    Co..    Ltd.    Ottawa. 
Before   go:  Lieut.-Col.   Collier   was   on   the 
engineering  River  St.  Lawrence  Ship  Chamiel. 

Capt.  K.  R.  MacKinnon.  M.C..  Jr.  E.I.C.  enlisted 
with  the  C.E.  in  1914  as  a  sapper,  became  a  sergeant 
in  the  2nd  Carudian  Divisional  Signal  Co.,  and  went 
lo  France  in  September  1915.  He  was  given  a  com- 
misMon  in  June  1916  with  ihe  same  unit  and  "     ̂ 
signal  offKer  4ih  Canadian  Inf.  Brigade  till  1 
1917.    From    December    1917   till   April    1918   he    was 

:u-;    LK-i>\.  oi 

A.  S.  Fr.. 
;(iliin-,-ii  III    !  I  I 
I; 

oi      i  lit'     1 1 1,1 1  1,1  v< 

hydro-electric. 

\\    ■  ' 

electric 

•T- 

,ts 

.1 

of  the  cori>jration  in  the  departments  over  whx  .all 

l)e  given  charge.     To  .-nii'ia'  and  aiv^ivt  :.^cni. 
clerks,  servants  and  >  -  of  the  m  the 
departments  over  wIikh  m  j5  given  nuiit*^^.  '>;••-'  at  his 
discretion  to  remove  or  suspend  them.  To  invest  such 

othcers,  i'    '  '         '  '  -Talion 
with  ̂ uci.  c  may 
think  e.vpedicnt,  and  lo  lix  llicir  salaries  or  ciik/lunHmts. 

E.  R.  Gray, -A.NLE. I.e.,  City  Engineer  of  Marmiton 
and    Member   of  Council,    has    been   actively   engaged 

lately  in  connection  with  the  pr    ■   'n  of  a  report 
to  the  City  of  Hamilton  on  the  : 
A  report  has  been  submitted  b\  a 
the  aid  of  Mr.  Cray  and  oiher  ga- 
situation   regarding   the   supply   ii    i 
faclured    gas.     The    gist    of   their    xv 
ihaL  the  city  should  at  once  undertake  the  c 

ot  an  artificial  gas  plant,  preferabl-   "*  >'  -  ver 

1  cas  question 
h 

nt 

.1- 

is 

>n 

.  ,...irt 

l\pe,  of  surticienl  capacity  to  fur  entire  present 

requirements  of  the  city,  with  an  ;:uuii;  •    '        •  -  -as 
plant  for  increasing  the  total  caoacitv.  w  ;je 
about  5.000.000  Ft.  per  day.     It  w:-  »e 
by-product  coke  oven  tspe  of   p!int  '■  a! 
as  a  producer  o'.  gas  lor  mii: to  the  increased  amount  of  c  . 
same  quantity  of  gas. 

J.  A.  H.  OReilly.  A.M.,  E.I.C.  has  been  appointed 

secretary  of   the    research  cc-           ■    -'     V.     -  neg 
Board   of  Trade.     Mr.   OR..  .ly 
qualifies  him  for  -  >nain  i  •  ly 
been    ̂ taiistical    .  :      for     •  nc 

Railway  Company,  and  Ix-fore  '.  ro- 
fessor   of   Civil    Êngineenng    at    '  .  ly. He  lakes  with  him  the  heartiest  wishes  oi  the  branch  for 
his  success  in  his  new  position. 

In  spile  of  extreme  severe  climatic  conditions  the 

tr      '       ion   line    between     ^'    '    Î'  —    ■     la 
r  now  praciicallv  ci  t-d 
that   liie  power  will   '  .:ie  ul   the end  of  the  month,     i.  of     trans- 

mission Unes   throughout    the  Provuicc  are  expected  to 
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be  made  in  the  forthcoming  year.  All  of  this  work 
is  vmder  the  supervision  of  J.  M.  Leamy,  M.E.I.C., 
Power  Commissioner  for  Manitoba. 

Bruce  Aldrich,  district  engineer,  Canadian  district 
office  of  the  Asphalt  Association  located  at  95  King  Street, 
East,  Toronto,  who  has  just  been  elected  an  Associate 
Member  of  The  Institute,  advises  that  the  home  office 
of  the  Asphalt  Association,  representing  the  producers 
and  users  of  asphalt  for  paving  purposes,  has  removed 
the  head  office  to  new  quarters  in  the  new  National 
Association  Building,  25  West  43rd  Street,  New  York 
City.  The  Asphalt  Association  will  continue  its  educa- 

tional and  research  work  along  the  most  effective  engineer- 
ing and  economic  lines.  A  feature  of  the  Association's activities  is  a  brochure  series  explaining  the  approved 

methods  of  constructing  asphalt  pavements  including 
asphalt  macadam,  asphaltic  concrete  and  sheet  asphalt 
pavements  and  presenting  information  as  to  asphalt 
specifications,  the  use  of  asphalt  fillers  for  brick  and  block 
pavements.  Lectures  in  imiversities  and  colleges  have 
been  given,  or  arranged  for,  in  about  twenty-five  of  the 
leading  educational   institutions  of  the  United  States 
and  Canada. 

* 

The  appointment  of  Frank  S.  Rutherford,  B.A.Sc, 
A.M.E.LC,  at  a  salary  of  $3,500  a  year,  to  the  position 
of  organizer  for  the  industrial  and  technical  education 
branch  of  the  Department  of  Education,  was  announced 
by  Hon,  R.  H.  Grant,  Minister  of  Education.  He  suc- 

ceeds K.  S.  Maclachlan,  who  resigned. 
The  position  was  advertised  and  Mr.  Rutherford 

chosen  from  the  list  of  applicants  who  had  active  service 
during  the  war.  Mr.  Rutherford  is  a  graduate  of  the 
School  of  Practical  Science  of  the  University  of  Toronto, 
and  an  associate  member  of  The  Engineering  Institute  of 
Canada.  He  has  been  a  public  school  teacher  and  has 
had  much  experience  as  an  engineer. 

He  enlisted  in  1914  as  a  sapper  in  the  Second  Field 
Company,  Canadian  Engineers,  and  went  over  with  the 
First  Contingent.    He  returned  to  England  as  a  casualty, 
and  later  to  Canada,  where  he  was  given  a  commission 
on  construction  work  for  the  School  of  Trench  Warfare. 
In  February  1919,  he  was  discharged  from  the  army  to 

take  up  work  with  the  Department  of  Soldiers'  Civil Re-establishment. * 

Albert  George  Hill,  A.M.E.LC,  sales  manager  of 
the  Bawden  Machine  Company,  Limited,  Toronto, 
returned  to  Canada  a  few  weeks  ago  after  spending  the 
greater  part  of  a  year  in  England  where  he  made  arrange- 

ments for  the  Canadian  selling  rights  for  Alley  and 
MacLellan,  Limited,  Glasgow,  Scotland,  manufacturers 
of  air  compressors,  valves  and  water  works  supplies, 
and  the  sole  license  right  to  manufacture  and  sell  in 
Canada  the  products  of  the  following  English  and  Scotish 
firms:  Robey  and  Company,  Limited  Lincoln,  England, 
manufacturers  of  semi-Diesel  oil  engines,  steam  engines, 
air  compressors  and  mining  machinery  ;  John  Thomp- 

son, Limited,  Wolverhampton,  England,  manufacturers 
of  corrugated  furnaces  and  water  tube  boilers;  David 
Bridge  and  Company,  Limited,  Castleton,  Manchester, 
England,    friction    clutch    rubber    and    textile-working 

machinery,  E.  S.  Hindley  and  Company,  Limited,  Bour- 
ton,  Dorsetshire,  England,  makers  of  high-speed  steam 
engines.  Brown  Bros,  and  Bow,  MacLachlan,  Limited, 
manufacturers  of  steering  gears  and  steam-boat  auxiliary 
machinery.  The  Bawden  Machine  Company  will  manu- 

facture all  parts  of  the  English  machinery  and  will  supply 
repair  parts. * 

Harold  S.  Johnston,  A.M.E.LC,  late  of  Calgary, 
has  recently  come  to  Halifax  to  accept  an  appointaient 
as  hydraulic  engineer  of  the  Nova  Scotia  Power  Com- 

mission. Mr.  Johnston  is  a  graduate  of  McGill  University 
and  has  had  extensive  experience  in  hydro-electric  work 
both  in  Ontario  and  in  the  Province  of  Alberta.  He  was 
engineer  to  the  Calgary  Power  Co.  for  a  period  of  four 
years  covering  the  construction  of  two  hydro-electric 
plants  of  30,000  horse-power  capacity  as  well  as  storage 
dams  incidental  thereto.  He  was  also  engineer  for  the 
Dominion  Parks  Branch,  Interior  Department,  in  con- 

nection with  water  supply  for  Banff  and  the  Rocky 
Mountain  National  Park. 

For  the  past  eighteen  months  and  up  to  the  time  of  his 
appointment  to  the  Nova  Scotia  Power  Commission, 
Mr.  Johnston  was  assistant  Western  District  Superin- 

tendent of  the  Engineering  Branch  of  the  Department 

of  Soldiers'  Civil  Re-establishment  with  jurisdiction  from 
Winnipeg  to  Victoria,  and  covering  the  construction  and 
maintenance  of  hospitals,  vocational  schools,  etc.  and 
particularly  a  $500,000  tuberculosis  sanitarium. 

While  Mr.  Johnston  will  generally  assist  in  all  the 
projects  of  the  Power  Commission,  his  immediate  duties 
will  be  the  preparation  of  designs  and  estimates  for  the 
Sheet  Harbour  project  to  supply  the  Pictou  County 
industrial  district. 

* 

Major  General  Garnet  B.  Hughes,  C.B.,  D.S.O., 
M.E.I.C,  who  has  been  overseas  continuously  since 
September  1914,  recently  paid  his  first  visit  to_  Canada, 
the  principal  objects  of  his  visit  being  to  see  his  father, 
Sir  Sam  Hughes,  and  to  visit  his  home  town  of  Lindsay, 
Ont.  On  the  occasion  of  his  visit  to  Lindsay  on  March 
11th  a  civic  welcome  was  tendered  to  General  Hughes, 
a  large  procession  was  formed  at  the  C  P.  R.  station, 

headed  by  the  citizens'  band,  veterans,  etc.,  and  General 
Hughes  was  escorted  to  the  home  of  Sir  Sam  and  Lady 
Hughes,  where  he  was  welcomed  by  John  Carew,  ex- 
M.P.P.  and  other  prominent  citizens. 

In  an  interview  with  a  representative  of  the  Toronto 
Globe  General  Hughes  spoke  optimistically  of  conditions 
in  Great  Britain,  and  stated  that  in  his  opinion  prospects 
were  bright.  General  Hughes  is  returning  to  England 
ere  the  publication  of  this  number  of  The  Journal,  and 
will  resume  his  work  as  a  partner  of  the  firm  of  Sir  Robert 
McAlpine  &  Sons,  builders  and  contractors. * 

Col.  J.  C.  Brown,  who  was  elected  a  Junior  Member 
in  1911  and  whose  application  for  transfer  to  a  higher 
grade  is  now  pending,  is  at  present  engaged  as  Chief 
of  the  Anatolian  Railways  in  Asia  Minor.  This  line  is 
at  present  under  British  military  control  and  forms  the 
western  section  of  the  Bagdad  Railway.  Col.  Brown  has 
had  an  interesting  career  during  the  war.  He  joined  the 
Canadian  Army  in  1914,  was  transferred  to  the  Corps 
of   Royal   Engineers,    Imperial   Army   after   arrival   in 
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Knpland  \  to  France  as  2iul  tii  comiuaiKl  of  a 
Railwav    l  aion    Co..    U.K.     Aflt-r    aN'"     il"- 

•  was  rtvallixl  to  Kiinland  ami  st-nt  i 
...   ...... ....iikI    oI    :;      '  •■        my,    wht-rt-    h<-    Miv.ti 
for  about  ihnv  ><  ;hc  rank  of  Luuiciuiiit 
Colonel  wjth  tlu-  inir  .>i  Ka/.wa'.  consiru»' 

-NJo.   1   Hntisl)  S.i|i>nik;i   l-'.«ur.  ,i!    tin-  !!P.i nil 

in 
lii 

i  >.  olonel  Urown 
iruciion  work  m  i  ranstaucar  ia.  and 

•i-  smunuT  of  U>U.>  was  also  wjth  the 
Misstm  in  South  Rus>u  as  Kailway 

adviser  His  pri-sent  address  is  c  o  Director  of  Railways 
Constantinople.  Amiy  of  the  Black  Sea.  via  (J.P.Ô. 
London. 

il. 

du 
Bntiiit)  Military 

A.  C  D.  Blanchard.  M.E.I.C. 
Ctulnnan  Niagara  PealnauU  Branch 

A.  C.  D.  Blancliard.  M.E.I.C.  was  born  in  Windsor. 
N.S.  He  was  educated  at  Kings  College  University. 
and  later  at  McGill  University,  graduating  from  McGiU 
m  1901.  After  graduation  Mr.  Blanchard  was  for  some 
tune  with  the  .-Vmerican  Bridge  Co..  in  Trenton.  N.J..  and 
ater  joined  the  engineering  staff  of  the  Canadian  Niagara 
Power  Company  under  the  late  C.  B.  Smith,  M.E.I.C. 
Five  years  later  he  was  engaged  by  Messrs.  Ross  & 
Holgate,  N  '  tant  to  the  resident  engineer >Nalier  J.  i  i^ ..  on  the  construction  of  the 
32.000  H.P.  Hydro-Elecinc  Plant  of  the  West  Kootenav 
Power  &  Light  at  Bonnington  Falls,  B.C.  Upon  Mr. 
Francis'  return  to  Montreal  he  was  promoted  to  resident enpneer.  The  following  year  he  joined  the  engineering 
stall  oj  the  City  of  Toronto,  and  was  pbced  by  C.  H. 
K-:  ■  *  '  'I.e..  city  engineer  in  charge  of  a  newly  created d-  I  of  special  sur\e>s  and  the  design  and  con- 
strucuuii  of  the  main  drainage  system.  In  1911  Mr. 
Blanchard  accepted  the  position  of  citv  engineer  of 
L-  .  AlLa.,  remaining  there  until  1913  when  he 
>"i  .c  engineering  staff  of  the  Greater  Winnipeg 
Jmi^'L  l^^istrict  under  W.  G.  Chace,  M.E.I.C.  and  in 
1911  he  returned  to  Niagara  Falls,  and  has  from  that 

n    \< 
lmporl«nt  .Nppotoiiucut 

S;ifTf>rd,  M.KI.C  .  fornif^îv  rhit  f r.n  ;    i.f 

Holdeu  ol  the  L 

Company,  the  C<.i..i.iiiw  .,„.  -..i. 
Fort   Worth  and  Denver  Cits'   1 
Wichita  Valley  Railway  Compan> . 

H.  R.  Saflord.  .M.E.I.C. 

Mr.  Safïord's  elevation  to  this  f)osition  is  a  further 
)n   of  his    ability  and    of  the   success   whicli 

i  him  in  his  former  posifii-i      Mr.  Safford  has 
been  one  of  the  most  earnest  .s  of  good-will 
between  the  United  States  and  c.ki.iuj.     In  a  recent 

letter  to  the  SecreLar\'.  he  writes  in  part  : 
"  I  am  sorry,  of  a>iirse.  that  this  '.  '  re&lu  my  business 

association    witli    my    t'uod    Canadia;.  but    it    is    gotac 
tr.  }■-  v.:y  »,,.,.,.     ,...<    ■  _^^  larger  scope  than 
1  1   Trunk     Howc^Tr.    I 

It   A...      1   ri.i.i   •;.. 

you  have  star'.i-i  a  ■ can  aipy   wn!i   .     ■ 
deal  of  (jciiriMi  .1 

side." 

aiwj'. 

*ill 

■■^r 

app;c\:iaic  li^  «.ofUiui  LrcuUi^cai  Vblu4:ii  1  rcc«u^c^  isxjUi  cvcf>^j£»c. 
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Victoria  Branch 

H.  M.  Bigwood,  A.M.E.I.C.,  Secretary 

The  following  resolutions  were  passed  at  a  recent 
meeting  of  the  Branch. 

"  Daylight  Saving  " 

That  the  time  is  approaching  when  a  decision 

upon  the  question  of  the  continuance  of  the  Daylight 
Saving  principle  must  be  made. 

That  the  practice  a?  carried  out  in  the  past  years 
has  been  beneficial  in  its  operation. 

That  the  Victoria  Branch  of  The  Engineering 

Institute  of  Canada  therefore  endorses  the  prmciple  of 
Daylight  Saving,  and  suggests  to  the  Council  that  steps 
be  taken  to  support  the  movement  having  for  its  object 
the  continuance  of  the  practice. 

"Re  Purchasing  Commission" 

Whereas  the  purchase  of  government  supplies 
during  the  war  as  carried  out  by  the  War  Purchasmg 
Commission,  for  these  departments  concerned  under 
the  War  Measures  Act,  has,  as  stated  publicly  by  the 
Premier,  saved  the  country  many  millions  of  dollars  by 
abolishing  patronage  so  far  as  these  departments  are 
concerned,  and 

Whereas  the  purchase  of  all  supplies  by  com- 
petitive tender  would  further  increase  the  saving  to  the 

country,  and 

Whereas  any  system  which  prevents  possible 
discrimination  in  favor  of  political  friends  or  persons, 

wishing  to  become  purveyers  to  the  Government,  is 
much  preferred  by  all  technical  men; 

Therefore  the  Victoria  Branch  of  The  Engineer- 
ing Institute  of  Canada  is  imanimously  in  favour  of 

legislation  to  attain  this  end,  and  would  place  itself 
on  record  as  endorsing  the  action  of  the  Government 

insofar  as  the  proposal  to  present  a  bill  to  create  a  per- 
manent Purchasing  Organization  is  concerned. 

Further  agreed  that  the  Council  be  asked  to  take 
the  necessary  steps  and  all  Branches  to  support  them. 

Vancouver  Branch 

By  J.  N.  Anderson,  A.M.E.I.C.,  Sec.-Treas.  . 

At  the  March  meeting  of  the  Executive  of  the 

Vancouver  Branch,  it  was  resolved: — 

That  this  Branch  goes  on  record  as  being  im- 
alterably   opposed   to   such   amendments   of   the   Civil 

Service  Act  as  it  is  understood  Sir  Sam  Hughes  proposes 

to  introduce  to  the  present  Session  of  Federal  Parliament, 
tending  to  eliminate  competitive  examinations  for  Civil 
Service  position,  and  to  introduce  the  old  evil  system 
of  patronage. 

Further  that  the  Council  of  The  Engineering  Institute 

of  Canada  be  requested  to  place  this  resolution  before 
the  proper  authorities. 

Further  that  a  copy  of  this  resolution  be  sent  to  the 
various  Branches  of  The  Engineering  Institute  of  Canada 
for  their  endorsation. 

Saskatchewan  Branch 

J.  N.  de  Stein,  M.E.I.C,  Sec.-Treas. 

Our  Branch  stand  in  the  middle  of  its  winter  activi- 
ties. Unfortunately  action  on  our  proposed  bill  had  to 

be  deferred  until  the  next  session  of  the  Provincial  house, 
but  we  see  with  great  satisfaction  from  our  correspondence, 

that  this  question  is  being  taken  up"  in  other  Provinces  and we  certainly  wish  its  success!  As  far  as  our  Branch  is 

concerned  the  matter  is  now  in  the  hands  of  our  Legisla- 
tion Committee  lor  suggestions  as  to  the  best  method  of 

ensuring  the  passing  of  a  satisfactory  Act. 

The  question  of  technical  High  School  education  is 
also  engaging  our  attention  and  a  special  Committee 
has  been  appointed  to  look  into  this  matter. 

The  Paper  and  Library  Committee  has  prepared 
a  detail  programme  for  papers  to  be  read  at  the  monthly 

meetings  of  the  Branch.  For  the  Summer-meetmg, 
which  will  likely  take  place  at  Saskatoon,  a  paper  on  the 
natvir-al  resources  of  the  Province  is  being  prepared  by 
R.  W.  E.  Loucks,  A.M.E.LC.  Other  subjects  of 
interest,  which  will  be  dealt  with  the  ensuing  season  are 
the  Saskatchewan  River  Water  Supply,  Concrete,  Fuels etc. 

At  the  February  meeting  of  the  Branch,  W.  A. 

Begg,  A.M.E.LC,  Townplanning  Engineer  of  the  Saskat- chewan Government,  gave  an  interesting  address  on  the 

procedure  under  the  new  Townplanning  Act,  outlining  in 
detail  the  methods  to  be  adopted  in  the  field  and  office 
in  this  connection.  He  dealt  also  at  some  length  with 

the  larger  schemes  in  other  partr  of  our  Dominion  and 
touched  upon  the  subject  of  the  devastated  areas  in Europe. 

After  the  conclusion  of  his  address,  W.  T.  Thomp- 
son, M.E.I.C,  the  oldest  practising  engineer  and  surveyor 

in  our  Province,  made  a  few  remarks  concerning  the  Hud- 
son Bay  Route.  He  referred  to  the  importance  of 

completing  that  route  to  Port  Nelson,  stating  that 
grading  had  been  finished  and  the  steel  laid  to  within 

about  of  ninety  miles  of  the  terminal  some  time  ago— 
that  the  completion  of  the  road  would  render  the  fine 
fisheries  of  the  Bav  available,  open  up  some  very  fair 

agricultural  land  and  promote  the  development  of  the 
great  mineral  resources  of  the  north.  He  mentioned 
that  large  sums  of  money  were  being  spent  in  other 

parts  of  Canada  on  the  Welland  Canal  and  other  works. 
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i,. un:  lUKitu;  llic  «.xHistnicttun  ol  tlie  ruiid. 

111. 

I:.. 
Kalchfwan  Branch  K.I.C".  SclK>larshii>." 

t 

I        .     was   alNii   .1    ̂ ;vM.il   n'  tl    to 

dr.'. 

<>'  li  has  «)  splendidl> 
Th<    V.  uainiuM  oi   uns  Committee  to  be-  L .    \\ .   Uii;, 
M.K.I.C. 

A  jwper  was  r«id  by  Capt.  D.  A.  Smith,  A.M.E.I.C., 

>"n  "Mapping;  in  War."  wl.    '  !  by  a  dinrus- sion  lead  by  R.  W.  E.  U  .     ;      .  l. 

NNinnipeji  Branch 

Geo.  L.  <Juy,  M.E.l.C,  Sec.-Treas. 

Febnian-  5th.  Mr.  F.  H.  Martin  gave  an  address  on 
the  "Economics  of  Water  Wheel  desi^n.■'  Mr.  Martin traced  the  histor>'  of  water  wheel  design  from  its  com- 

mencement up  to  the  present  da\'  and  forecasted  possible 
future  developments.     He  illustrated  his  paix-r  with  an 

'  -.     Particular  interest 
iiod   of  designing   the 

lie    dealt    at    considerable 
.  .  -  .    '>(  giving  the  elliciency  of  the 

wheel  its  proper  consideration  as  part  of  thé  wholfc 
installation;  pointing  out  and  illustrating  by  actual 
results  in  practice  that  the  elTiciency  ma>'  be  unduly 
emphasized  and  considerable  monetaK*  sa\-ing  may  be 
made  by  a  slight  decrease  in  elîicienc>-.  A  verv  good 
discussion  took  place,  particularly  on  the  latter  subject. 

extremely  iiui: 
was   taken   in 
runners   of   waici 
length  upon  the  n. 

A  repxjrt  was  heard  from  the  delegates  of  the  branch 
who  attended  the  annual  meeting  m  Montreal. 

A  commiuee  was  appwinted  to  bring  in  nominations 
for  ofticers  for  the  ensuing  season. 

On  Februar>'  18th,  B.  S.  McKenzie.  M.I.E.E.  read 
a  paper  by  Prof.  J.  McKenzie  of  the  Saskatchewan 
Branch,  on  "Concrete  Mi.xtures  in  Alkali  Soils '. 

Th.-  r.iinmittee  appointed  to  nominate  officers  for 
the  en  ^n  reported  the  names  of  those  nominated 
lor  bUiiv/miij,. 

Border  Cities  Branch 

J.  E.  PorUr,  A. M.E.l.C.  Secretary 

The  Second  M  :  the  Branch  for  the  year  was 
had  on  Frid.iy  ni^:..,  i    .;.  20lh,  m  the  Auditorium  of 
">*   ̂   of  Commerce   with   nine   members   and 
severai  ,.,^.,^3  of  the  Speaker  for  the  evening  present. 

ll>. 

L... 

.j.l.l'c-.    I 

i  1 1  ̂   «.  i  t   -  I  . 

.\  hiarlv  Vot<-  «»f  ihank-  \i..^  Iritdefctl  Miljar  FovbCk» Mitchell 

I  )ue  to  tlu 

his   report    on    !    ^,.    ̂ .„^ 
adupttd  as  read 

It    V nlanniii.          .,,  ...    . .   ...^.    v    .. 
:i.  Mr.  Craig,  wIk»  later 

...... 111. ..i>  Comnuttee: 

J.  J.  -Newman.    A.  J.  Riddcll,     C.  K.  SlcCoil. 

.\nd  on  Membership  Committee: 

H.  Thorne,    W.  J.  Forbes-Mitchell.    J.  S.  Nc.  ■ 

The  Meeting  adjourned  at   10.45  P.  M. 

A  Special  Meeting  of  the  Border  Cities  Branch  wa^ 

held  in  the  .\u<.\.  '      , March  1st,  with  I 

1  he  subject  of  the  evening  was  an  illustrated  address 
to  the  Panama  Canal  while  'ly^ 
San  Francisco,  celebration  ol  ,hn 
Murphv.  M.E.l.C. 

The  regular  monlhh-  ni.-t-timj  of  the  Border  Cities 
Branch  was  held  in  the  i  .  of  Commerce  Rooms. 
on  the  5th  instant  with  1  ...^^  .-%.  Keith,  <    '  ̂   -re- 
tar>-  of  The  Iristiiutt,  Mr.  Proctor  of  the  1  .h, and  sixteen  members  present. 

Following  the  reading  of  the  minutes  i  '    -  ■.• 
meetings  Mr.  Craig,  in  calling  upon  Mr.  K. 

address,  traced  the  growth  ol  t!      ;  '  ol 
Civil  Engineers  and  the  present  of 
Canada. 

Mr.  Keith  th-   ---.     " and  interesting  a^ 
Membership  grade;.,  . 
which  wa-:  closely  i. 

Nfajor  W.  J.  Forbes  Mitchell  moved  a  fitting  vote 

of  tlianks  to  Mr.  V.     '      '  orKled 
by  A.  J.  Riddel  1 

Mr.    Proctor   brought    greet ine«   from   the  Toronto 

Branch  and  "  h^ work   of   tlu  rtl 
General  Engiucrrnng  Meeting,  at    loronto  next  >"éar. 

Con;; 
Journal  aiid  >iaianes. 

The  following  resolution  was  parsed,  viz. 
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That  the  attention  of  the  Council  be  drawn  to  the 

ad\asability,  in  the  smaller  branches,  of  permitting  the 

Junior  members  of  the  Branch  to  vote  on  all  Branch 
matters  and  to  hold  office,  and  that  Council,  therefore, 

put  into  effect  the  necessary  regulation  to  permit  all 

Branches,  having  a  total  membership  of  members,  asso- 
ciate members,  Juniors  and  students,  of  less  than  sixty, 

to  add  a  clause  to  their  By-laws  permitting  of  this 
action. 

The  Branch  also  placed  itself  on  record  in  unanim- 
ously approving  the  resolution— Re  Federal  Civil  Service 

Classification— of  the  Winnipeg  Branch  of  February 
the   18th. 

Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary. 

On  Thursday  February  19th,  the  Branch  was 

addressed  by  R.  L.  Dobbin,  M.E.I.C,  Waterworks 

Superintendent,  who  spoke  on  Water  Filtration,  with 

special  reference  to  Peterborough's  local  problems.  As 
the  City  has  in  view  in  the  near  future  a  6,000,000  gallons 

per  day  filtration  plant,  the  meeting  was  well  attended 

by  the  citizens  generally  as  well  as  the  members  of  the Branch. 

During  the  month  the  Branch  was  asked  by  the 

City  Council  to  make  a  report  on  the  sufficiency  of  the 
foundation  for  the  East  river  pier  of  the  new  Hunter 

Street  Bridge.  As  the  river  span  of  this  bridge  is  to  be 

the  longest  in  Canada  and  one  of  the  longest  in  America, 
much  of  its  stability  depends  on  the  foundations. 

The  Branch  appointed  a  Committee  from  among 

it«  members,  which  after  making  investigations  reported 

to  the  Council  that  the  foundations  were  smtable.  ims 

helped  to  set  at  rest  many  rumors  that  were  current 

in  the  City  as  to  the  poor  class  of  soil  m  the  foundations, 

and  the  Branch  received  the  thanks  of  the  City  Council 
for  their  report. 

On  February  29th  the  Branch  suffered  an  irreparable 

loss  in  the  death  of  the  Chairman,  G  Reid  Munro, 

M  E  I  C.  An  account  of  Mr.  Munro  s  life  and  achiey- 

ments  appears  elsewhere  in  this  issue,  but  it  may  be  said 

here  that  The  Engineering  Institute  in  general  arid  Feter-
 

borough  Branch  in  particular  has  been  robbed  of  one 
its  brightest  lights. 

John  Murphy,fM.E.I.C.,  Electrical  Engineer  of  the 

Deoartment  of  Railways  and  Canals  was  to  have  address
- 

ed the  Branch  on  Thursday  March  4th,  on  the  Formation 

of  Ice  but  on  account  of  the  death  of  the  Chairman, 

this  meeting  was  put  off  until  a  later  date. 

At  the  recent  elections  for  the  Council  of  the  Local 

Board  of  Trade,  three  out  of  fifteen  elected  were  members 

of  the  Peterboro  Branch,  which  speaks  well  for  the 

interest  of  engineers  in  the  City  in  affairs  outside  theu: 
own  line  of  work. 

Niagara  Peninsula  Branch 

R.  P.  Johnson,  A.M.E.I.C.,  Secretary. 

A  general  open  meeting  of  the  Branch  was  held  at 
the  Welland  Hotel,  St.  Catharines,  on  the  evening  of 
Feb.  27th. 

Nearly  an  hour  was  spent  in  partaking  of  an  excellent 
dinner  to  which  93  members  and  friends  sat  down. 

The  speaker  of  the  evening  was  John  Murphy, 

M.E.I.C,  of  Ottawa  whose  subject  was  entitled  "A  Trip  to the  Panama  Canal  while  the  Canal  was  being  Built  and 

San  Francisco's  Celebration  of  the  Opening  of  the 

Canal." 

The  speaker  showed  a  large  number  of  lantern  slides 
and  explained  each  in  a  very  interesting  manner.  The 
slides  of  the  Panama-Pacific  Exposition  were  hand  colored 

and  sTiowed  vividly  the  beautiful  lighting  effects  of  the 

Exposition.  The  speaker  was  much  disappointed  in  not 
having  the  slides  which  he  had  originally  intended  to 

bring.    These  had  been  delayed  in  transit  from  New  York. 

Munro  Grier  K.C  of  Toronto  was  a  guest  of  the 

Branch  at  the  special  request  of  Mr.  Murphy.  Some  ol 
the  slides  shown  were  loaned  by  the  National  Electric 

Light  Association  and  Mr.  Grier  is  a  vice-president  of this  Association. 

Mr.  Grier  spoke  in  an  eloquent  and  humerons  strain 

for  a  few  moments  at  the  close  of  Mr.  Murphy's  talk. 
The  St.  Catharines  Canadian  Club  had  been  invited 

to  come  after  the  dinner  to  hear  the  address  and  see  the 

pictures,  and  a  number  availed  themselves  of  this  opportu- 
nity as  well  as  a  number  of  guests  from  the  Hotel. 

At  10.30  the  meeting  adjourned  to  the  Grand  Theatre 

to  see  some  motion  pictures  on  Ice  Formation  which 

Mr.  Murphy  had  brought  with  him.  These  showed  m 

a  very  striking  manner  the  way  in  which  frazil  ice  forms 

in  miming  water  and  on  submerged  iron  and  steel.  The 

speaker  explained  how  this  great  difficulty  in  hydro- 
electric power  plant  operation  may  be  comparatively 

easily  overcome  by  the  use  of  relatively  small  quantities 
of  steam  applied  to  headworks,  penstocks  and  turbines, 
and  closed  with  a  plea  for  greater  recognition  of  this  fact. *     *     * 

A  general  meeting  of  the  Branch  was  held  Friday, 

March  12,  at  the  Engineers'  Club,  Thorold. 

The  following  members  were  elected  to  the  Branch 

Nominating  Committee: — 
E.  P.  Johnson,  D.  T.  Black,  R.  P.  Johnson,  G.  H. 

Lowry  and  W.  P.  Near. 

This  meeting  was  the  occasion  of  Mr.  Keith's  annual official  visit  to  the  Branch. 

Mr.  Keith  complimented  the  Branch  upon  its 

accomplishments  and  record  for  the  first  year  of  its 
existence  and  proceeded  to  a  brief  outline  of  the  progress 

and  present  status  of  legislation  in  the  vanous  provinces of  the  Dominion. 

The  Chairman  asked  Lieut.-Col.  Leonard,  past- 

president  of  The  Institute,  to  speak  to  the  meeting. 
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Hamilton  Branch 
C.  F.  Whitluu.  A.M.L.I.C,  .<ic.-Trfa*. 

The  first  meeting  of  the  Hamilton  Bran. h  for  the 
1920  season  took  the  form  of  a  n^it  to  the  Coke  Oven 

Plant  of  ''•■•  <teel  Company  of  Canada.  .\  summars- 
of  the  t  '.  and  operation  of  the  plant  was  furnished 
to  eadi  MuuiiK  member,  and  as  it  h.as  a  general  interest 
IS  given  herewith: 
By-Product  Plant  of  the  Steel   Company  of  Canmda,  Llmitedi 

llamiliou  Wurka 

Coal  Handlinij:  The  normal  daily  assumption  of 
coal  is  about  15Û0  tons.  This  is  unloaded  into  four 
receivinij  hopper.>,  and  lilted  by  belt  conveyor  to  the 
Breaker  Building  where  the  coal  is  crushed  and  delivered 
to  bins,  the  hi^h  volatile  coal  to  one  bin,  the  low  volatile 
coal  to  the  other.  From  the  bins  the  coal  is  delivenxl 
in  certain  proportions,  usually  85  f>er  cent  high  volatile, 
5  per  cent  low  volatile,  to  the  Hammer  Mill,  whvre  the 
two  grades  are  thoroughly  mixed  and  puhenzed  fine 

enough  lor  S!)'7  to  pass  through  a  ,'-«"  rnesh  screen. From  the  bottom  of  the  Breaker  Building  the  coal  is 

conveyed  by  belt  to  the  "Larry  Bin" — capacity  1-100  tons. Coke  Ovens.  There  are  two  batteries  of  ovens, 
consisting  of  40  feparate  ovens,  each  of  brick  construc- 

tion with  iron  doors.  Between  pairs  of  ovens  are  the 
combustion  dumibers,  the  oven^  being  heated  by  conduc- 

tion through  the  inter\ening  brick  wall^.  Each  oven 
is  charged  from  abo\e  from  a  larr\'  car,  filled  froui  the 
larry  Bin.  F-ach  charge  is  about  13  lel  tons.  The 
charge  is  coked  for  about  16  hours,  the  doors  at  the  end 
of  the  oven  are  then  opened  and  the  oven-lull  of  ccki 
pushed  out  by  a  ram  into  the  quenching  car.  t  llic 
coking  process  reduces  13  tons  of  coal  to  9!  .>  tons  of  coke.  ) 
At  the  quenching  station  the  coke  is  deluged  for  about 
a  minute  by  six  streams  of  water  and  is  then  dumjx-d 
out  on  to  "coke  wharf."     The  coke  is  t.; ■  onveyor 
to   the  screening   station   where   it   is  i    into — 
foundry  sized  coke,  over  4",   furnace  sized  cuke,  between 
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Boiler  House.  Boiler  equipment  consists  of  3  Erie 
City  double-druni  water  tube  boilers  —  each  of  250 
Horse  Power.  Steam  pressure  carried  at  150  pounds, 

steam  superheated  100°.  Fuel  used  is  a  mixtiu^e  of 
coke  dust  and  by-product  Gas  —  about  20  tons  of  the 
former  and  about  250,000  cu.  ft.  of  the  latter  per 
24  hours. 

The  second  meeting  of  the  Branch  war  held  on 
February  10th.  At  this  meeting  Henry  Harvie, 
A.M.E.I.C.,  of  the  Hydraulic  Engineering  Department 
of  the  Hydro  Power  Commission  of  Ontario  read  a  paper 
on  "The  Extent  and  Value  of  Canadian  Water  Powers" 
in  which  he  gave  interesting  statistics  and  infonnation 
regarding  the  principal  Hydro  Electric  developments 
in  each  province  and  district  as  compiled  from  official 
sources  of  information.  Interesting  lantern  slides  were 
also  shown. 

The  next  meeting  was  held  on  March  2nd  at  which 
John  Murphy,  M.E.I.C,  Consulting  Electrical  Engineer  of 
the  Dept.  of  Railways  and  Canals,  Ottawa,  exhibited  his 
remarkable  moving  pictui^es  on  Needle  and  Anchor  Ice 
Formation,  details  of  which  have  appeared  in  the  press 
and  Branch  News  where  his  lecture  has  been  delivered. 
A  large  audience  assembled  in  the  lecture  theatre  of  ihe 
Canadian  Westinghouse  Company,  for  the  use  of  which 
the  local  Branch  were  much  indebted  to  the  company.  An 
interesting  discussion  of  the  various  phases  of  ice  forma- 

tion in  connection  with  the  Hydro  Electric  Power  Plants 
followed,  in  which  Mr.  Murphy;  W.  G.  Angus,  Chief 
Engineer  of  the  Dominion  Power  &  Transmission 
Company,  H.  U.  Hart,  General  Manager  of  the  Canadian 
Westinghouse  Company,  and  several  others  took  part. 

The  enjoyment  of  the  evening  was  further  enhanced 
by  the  showing  of  a  series  of  beautiful  lantern  slides  of 
the  Panama  Canal  and  Panama  Pacific  Exposition, 
which  Mr.  Murphy  very  kindly  exhibited  at  the  request 
of  those  present. 

To  Mr.  Murphy's  kindness  in  affording  the  Hamilton 
Branch  an  opportunity  of  seeing  these  pictures  and  hear- 

ing of  how  they  were  taken,  the  local  Branch  are  greatly 
indebted  for  one  of  the  most  enjoyable  and  profitable 
meetings  that  have  been  held  this  year. 

The  local  members  of  The  Instiiuie  held  a  well  attend- 
ed meeting,  March  11th,  at  the  Royal  Connaught  Hotel. 

Several  out  of  town  Members  and  invited  guests  'were 
also  present,  including  Frdser  S.  Keith,  General  Secretarry 
from  Montreal,  Alexander  J.  Grant,  engineer  in  charge 
of  Weiland  Ship  Canal,  Messrs.  Jewett,  Sternes,  Plimaer, 
and  Powell,  also  of  the  engineering  staff  of  the  Weiland 
Ship  Canal,  Alderman  John  Tope,  Chairman  of  Civic 
Board  of  Works  Committee,  and  also  several  representa- 

tives of  local  contracting  firms. 

R.  K.  Fahner,  M.E.I.C,  occupied  the  Chair. 

Dinner  was  served  to  those  present,  numbering 
about  55,  and  an  enjoyable  musical  programme  was 
also  furnished  by  Messrs.  Collins,  Presser  and  Carrett, 

After  an  opening  address  from  the  Chairman  dealing 
^vith  general  matters  of  business,  Mr.  Keith  spoke  on 
the  current  activities  of  The  Engineering  Institute  and 
its  Branches.  Particular  mention  was  made  of  the 
benefits  which  engineers  were  beginning  to  derive  from 
the  organization  and  co-operative  action  on  behalf  of 
their  joint  interests,  such  as  in  the  matter  of  legislation, 
public  recognition  and  standard  of  remuneration. 
The  Institute  has  greatly  increased  since  the  War,  both 
in  numbers,  activity  and  reputation  throughout  the 
Dominion.  It  is  considered  by  American  technical 
societies  to  be  unique,  in  as  much  as  it  combines  in  one 
body  all  the  various  branches  of  technical  and  engineering 
professions,  which  are  in  other  coimtries  divided  into 
separate  organizations. 

A  paper  was  then  read  by  E.  H.  Darling,  M.E.I.C, 
on  the  subject  of  the  necessity  of  an  adequate  building 
code.  His  paper  dealt  with  various  phases  of  this  ques- 

tion, such  as  the  regulation  of  building  design  and  con- 
struction for  the  purpose  of  fire  prevention  and  public 

safety.  He  referred  to  a  report  issued  by  the  Commis- 
sion of  Conservation  of  Fire  Waste  in  Canada  which 

makes  a  rather  startling  estimate  that  of  approximately 
two  million  buildings  throughout  the  Dominion,  less 
than  one  tenth  of  one  percent  have  been  built  with  proper 
consideration  of  fire  safety. 

Several  recommendations  were  made  by  the  speaker 
in  connection  with  the  adoption  of  standard  building 
regulations,  inspection  and  fire  prevention.  He 
emphasized  the  necessity  of  engineers  of  all  branches 
identifying  themselves  with  a  movement  for  improvement 
along  these  lines.  Their  expert  opinion  and  valuable 
experience  should  be  freely  offered  for  the  benefit  of  the 
public  at  large,  and  especially  for  the  framing  of  proper 
Building.  By-laws  for  their  own  City. 

It  was  suggested  that  a  committee  of  the  Local 
Branch  be  formed  to  offer  the  co-operation  of  the  local 
engineers  to  the  Civic  Committee  dealing  at  present 
with  the  revision  of  the  Hamilton  Building  By-Laws. 

Toronto  Branch 

H.  A.  Goldman,  A. M.E.I.C,  Secretary. 

A  regular  meeting  of  the  Toronto  Branch  was  held 
at  the  Engineers'  Club  on  Thursday,  February  19th, 
1920,  at  8.15  P.  M. 

The  main  speaker  of  the  evening  was  Captain  Bruce 

Aldrich,  who  delivered  a  lecture  on  "Bituminous  Roads." 
The  lecture  was  well  received  and  a  very  unusual, 

broad  and  lively  discussion  followed,  which  lasted  about 
an  hour  and  in  which  the  following  members  took  part: 
Messrs.  Jupp,  Hogarth,  Rust,  Clark,  Professors  Young 
and  Gillespie  and  Mr.  Phelps. 

A  regular  general  meeting  of  the  Branch  was  held  at 
the  Engineers'  Club  on  Thursday,  February  26th,  1920 at  8  P.  M. 

The  minutes  of  the  previous  two  meetings  were 
read  and  approved. 
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A  ReiH'ral  meeting  of  the  Branch  was  held  at  the 
EniîiiH-en»'  Club  on  lliursdav.  March  4lh.  1920  al 8.15  R  M. 

The  meeting  was  called  for  the  purpose  of  having 

a  debate  on  "Should  Kngineers  Unionize." 
W.  Snaith  was  the  first  speaker,  taking  the  artimia- 

tive  side.  He  pointed  out  that  the  unioniziiiji  of  enjjiiieers 
was  advisable,  practical  and  v.     He  calkni  alten- 
lion  to  the  fact  that  many  i  :  in  the  United  States 
are  already  organized  in  union»  and  it  has  proven  to  be 
practical. 

Professor  Peter  Gillespie,  M.E.I.C..  spoke  against 
unionizing.  He  pointed  out  the  position  that  engineers 
would  l>*  brought  to  if,  for  instance,  engineers  were 
called  out  on  a  svinpathetic  strike. 

Mr.  Connor  who  openi-d  the  discussion  believed  that 
the  whole  thing  hinges  on  legislation,  and  that  legislation 
would  improve  the  condition  of  engineers. 

Mr.  Hev-wood  pointed  out  that  in  union  there  is 
strengtJi.  There  should,  therefore,  b^  some  kind  of  a 
Union.  He  preferred  an  organization  that  could  use  the 
machinery  of  The  Institute  to  promote  its  interest. 

Mr.  Storrie  also  believed  that  it  was  legislation  that 
we  should  try  to  get. 

Mr.  Ambrose  stated  that  he  was  in  sympathy  with 
unionism.  He  referred  to  his  own  organization,  stating 
that  letters  are  being  received  from  the  Unions  asking 
for  a  certain  increase  from  a  certain  date,  and  the  request 
is  immediately  complied  with,  without  any  discussion, 
while  an  individual  not  belonging  to  a  union  cannot 
receive  any  increase. 

Mr.  Harland  believed  that  what  was  necessarv'  was 
legislation  and  publicity. 

Mr.  Merrick  admitted  that  in  unity  is  strength,  but 
stated  that  the  engineer  has  to  hold  up  to  a  high  position. 
He  here  pointed  out  that  Quebec  already  has  legislation 
passed. 

Mr.  Chipman  related  the  history  of  Legislation  and 
the  progress  that  has  been  made  by  The  Institute. 

Mr.  Wincklir  ailkii  attention  io  the  necessity  of 
having  engineers  represented  in  Parliament. 
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Mr.  Clark  stated  that  the  concensus  of  opinion  seems 

to  be  that  we  want  legislation.  "Why  not  start  now," then  he  asked. 

Mr.  Chipman  explained  that  the  matter  of  legislation 
is  now  in  the  hands  of  the  Provincial  Division. 

Mr.  McMaster  believed  that  the  junior  engineer 
should  have  something  to  compare  with,  in  order  to 
determine  what  he  is  worth. 

Professor  Gillespie  and  Mr.  Snaith  then  spoke, 
completing  the  debate. 

Professor  Young's  motion  was  then  taken  to  a  vote and  was  carried  unanimously. 

A  hearty  vote  of  thanks  to  the  speakers  was  then 
moved  and  carried. 

*     *     * 

A  general  meeting  of  the  Branch  was  held  at  the 
Engineers'   Club  on  Thursday,   March   11th,    1920  a 
8.15  p.m. 

The  minutes  of  the  previous  meeting  were  read  and 
approved. 

The  Secretary  read  a  resolution  which  had  been 
adopted  by  the  Manitoba  Branch,  whereby  the  Special 
Committee  of  the  Council  of  The  Institute  are  requested 
to  bring  their  influence  and  acquired  knowledge  to  bear 
with  the  Civil  Service  Commission  to  have  the  minimum 
salaries  of  the  responsible  officers  of  the  engineering  staffs 
made  commensurate  with  those  received  by  responsible 
officers  in  equivalent  positions  in  private  corporations. 

Moved  bv  Professor  Gillespie,  seconded  by  Mr. 
Clark:  "that  the  Toronto  Branch  E.I.C.,  endorse  the 
"resolution  adopted  by  the  Manitoba  Branch,  and  the 
"Coimcil  of  The  Institute  be  notified  accordingly." 

Carried. 

The  Chairman  then  called  upon  George  T.  Clark, 
A.M.E.I.C,  who  delivered  a  most  interesting  lecture  on 

the  "Toronto  Harbor  Development." 
Beginning  with  the  history  of  the  appointment  of  the 

Toronto  Harbor  Commissioners  and  the  powers  bestowed 
upon  them,  the  Speaker  followed  through  the  various 
stages  of  development  of  the  Toronto  waterfront.  The 
lecture  was  illustrated  by  a  number,  of  lantern  slides, 
some  of  which  showed  the  general  plans  of  the  proposed 
scheme  of  development,  some  showed  pictures  of  the 
various  districts  taken  before  and  after  development, 
wMle  others  showed  engineering  works  imder  construction. 

At  the  conclusion  the  Speaker  paid  a  tribute  to 
E.  L.  Cousins,  Chief  Engineer  and  Manager  of  the  Toronto 
Harbor  Commission,  to  whose  initiative  and  ability  is  due 
a  good  deal  of  the  success  of  the  Harbor  development. 
On  behalf  of  Mr.  Cousins,  Mr.  Clark  invited  the  members 
of  the  Toronto  Branch  to  visit  the  Harbor  works  some  day 
in  the  spring  or  summer  to  see  in  actual  construction 
what  he  showed  on  the  pictures. 

The  Chairman  in  reply  expressed  the  appreciation 
of  the  Branch  and  hoped  that  the  Branch  will  take 
advantage  of  the  invitation. 

In  the  discussion  which  followed,  the  following 
members  took  part  : — Professor  Gillespie,  Messrs.  Crelock, 
Merrick,  Winckler,  Gore,  Baldwin  Powell,  Cockburn, 
Oxley  and  Harkness. 

The  Chairman  announced  the  results  of  the  ballots, 
that  H.  A.  Goldman  was  elected  Secretary-Treasurer  of 
the  Toronto  Branch. 

Ottawa  Branch 

M.  F.  Cochrane.  A.M.E.I.C,  Sec.-Treas. 

Two  meetings  have  recently  been  held.  The  first  was 
on  February  26th,  when  B.  E.  Norrish,  A.M.E.I.C,  Super- 

intendent of  Exhibits  and  Publicity  Bureau  of  the  Depart- 
ment of'  Trade  and  Commerce,  gave  a  lecture  on  "  The 

Development  of  the  Motion  Picture  Industry."' Mr.  Norrish  traced  the  development  of  the  projector 
from  its  early  stages  to  the  present  day  practice,  showing 
how  the  pictures  have  been  improved  and  modified  to 
meet  changing  conditions,  and  giving  illustrations  of 
the  wonderful  work  of  which  the  camera  is  capable. 

The  lectui-er  has  had  much  to  do  wath  the  develop- 
ment of  this  industry  from  the  Government  standpoint, 

and  pictures  taken  under  his  direction  are  now  shown 
all  over  this  Continent  and  in  many  parts  of  Europe  as 
well.  They  have  been  found  to  be  of  great  assistance  in 
spreading  information  with  regard  to  the  Dominion 
Government  and  its  many  activities. 

The  second  meeting  was  held  on  March  18th,  when 
S.  C.  Ells,  A.M.E.I.C.  the  Mining  Engineer  of  the  Depart- 

ment of  Mines,  described  the  Bituminous  Sands  of 
Northern  Alberta. 

These  well  known  tar  sands  represent  the  largest 
known  deposits  of  solid  àsphaltic  material,  and  will  be 
of  immense  importance  in  the  making  of  good  roads  in 
Western  Canada. 

Mr.  Ells  has  had  charge  ot  the  exploration  and  the 
preliminary  development  of  all  these  deposits.  He  is 
very  sanguine  of  the  commercial  possibilities  which  await 
their  development. 

.  The  lecture  gave  rise  to  an  interesting  discussion,  in 
which  A.  W.  Campbell,  the  Dommion  Highway  Conunis- 
sioner  and  General  Griesbach,  M.  P.  for  Edmonton,  took 

part. 

The  second  Luncheon  Meeting  of  the  Branch  was 
h'^ld  on  March  4th,  the  speaker  being  Alex.  Johnston, 
Deputy  Minister  of  the  Department  of  Marine,  and  his 

subject,  "The  Development  of  Canada's  Mercantile 

Marine." 

The  policy  of  the  Dominion  Government  with  regard 

to  shipbuilding  has  been  much  critized,  and  Mr.  Johnston's address  was  looked  forward  to  with  very  general  interest 
as  being  the  first  official  pronouncement  on  this  important 
subject.  The  speaker  was  able  to  make  out  a  very 
good  case  for  the  policy  of  his  department. 

His  address  was  of  great  interest,  and  has  been 
widely  reported  in  the  press. 

I 
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In  the  course  of  his  remarks  Mr.  Cameron  alluded 

to  the  IVpanment  of  Soldiers'  Civil  Re-establishment, 
and  following  his  address  Capl.  Shanley  and  Capt. 
Morphy  of  the  D.S.C.R.  nave  a  brief  sketch  of  the 

'k  bein^;  done  by  the  Department  for  the In  the  Montreal  district  alone  some 
.  i  «  •  : .  ..::.;  :  ;  len  who  are  unfit  ted  for  their  former  work 
ari  Ik  ill..  i!.ii;iii.l  to  lake  up  civil  life,  and  the  statistics 
of  ihe  iX'partmeni  show  that  these  men  are  a  success 
when  the  training  is  completed. 
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With  G.  K.  McI\)UKall  in  the  chair  Ihe  regular  meet- 
ing was  held  on  March  12lh,  when  G.  L.  Shanks, 

A.M. E. I.e.,  gave  his  paper  on  "Inundation  Work  with the  B.E.F.  In  the  course  of  his  lecture  Mr.  Shanks 
showed  how  inundation  had  been  used  as  an  important 
part  of  defensive  warfare  in  the  low-hinj:  parts  of  the 
Western  Front,  in  France  and  Ikigium,  both  by  the 
Allies  and  the  German.  The  slides  which  illustrated 
the  lecture  showed  the  important  part  played  by  the 
Canadian  Engineers  in  this  work,  demolishing  canal 
locks,  embankments,  etc.  Several  of  the  slides  shown 
were  aeroplane  photographs,  and  illustrated  several 

of   the    jx)ints    '  '  '    out    in    the  interesting   lecture 
on  aeroplane   ;  )hy  delivered  to  the  Branch  in 
February  by  Licui.  L.  C.  Brooks. 
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The  meeting  held  on  March  19th,  was  one  of  the 
best  attended  this  season,  being  a  double  event.  Under 
the  chairmanship  of  Mr.  MacLtxxl.  R.  de  L.  French, 
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ligiule,  the  largest  fields  in  Manitoba  and  Saskatchewan 
being  estimated  to  contain  nearly  three  billion  tons. 

The  Liirniie  I'tilization  Board  has  been  working  on  the 
pro'  ■  iht^se  vast   stores  available,  making exi"  uetting  processes,  etc. 
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finished  work  and  got  their  boats  and  canoes  out  to 
civilization  the  day  before  the  rivers  and  lake  froze  up 
for  the  season. 

One  survey  paralleled  rivers  for  most  of  its  eighty 
odd  miles  of  line,  and  the  crews  were  housed  in  two 
bateaux  of  the  type  used  in  that  country  of  lakes  and 
shallow  rapid  rivers.  These  were  about  seventy  feet 
long,  ten  feet  wide,  flat  bottomed,  scow-like  boats,  with 
fifteen  or  more  feet  of  their  bottom  at  bow  and  stern 
sloping  gently  upward.  This  allows  them  to  ride  up  over 
obstacles  and  to  turn  readily.  The  bottom  was  strongly 
built  and  sheathed  with  birch  boards  to  take  the  wear 
of  the  dragging  over  the  rocks  and  gravel  bars  in  the 
shallow  places.  Twelve  to  fifteen  feet  from  the  bow  was 
a  mast,  securelj^  guyed  to  the  bateau,  and  the  tow  rope 
was  led  through  a  block  at  the  top  of  this  to  a  small 
winch  on  deck.  This  allowed  the  lifting  of  the  tow  line 
over  any  rocks  or  other  obstructions.  As  there  were  no 
tow  paths,  the  team  of  horses,  the  driver  riding  on  the 
hack  of  one  of  them,  travelled  on  the  most  convenient 
hank  of  the  stream  or  even  in  the  stream  itself.  Where 
deep  water  occurred,  when  it  was  necessary  to  change 
from  towing  on  one  side  to  the  other,  or  where  quicksands 
were  encountered,  the  horses  were  taken  on  board  the 
bateau  ahead  of  the  mast  and  were  safely  carried  across. 
Astern  on  the  mast  was  the  house,  with  the  last  few  feet 
of  the  roof  sloping  downward  to  allow  of  the  use  of  a 
long  sweep  rudder,  the  tiller  of  which  came  up  over  the 
stern  and  this  slanting  roof,  and  was  operated  by  the 
steersman  from  that  vantage  point.  Another  man  was 
necessary  to  keep  the  bateau  from  being  pulled  on  to 
any  rocks  by  the  tow  rope,  and  to  see  that  the  rope  did 
not  get  foul  of  obstructions. 

As  these  boats  only  draw  from  one  to  one  and  a 
half  feet  of  water,  they  can  be  taken  almost  anywhere 
along  the  large  streams. 

Mr.  Burpee  described  the  Northern  Maine  district 

as  rivalling  New  Brunswick  as  the  sportsman's  paradise, and  described  a  splendid  canoe  trip  taken  along  the 
AUegash  River,  he  being  one  of  over  one  thousand  per- 

sons who  had  taken  the  trip  during  that  year. 

After  a  hearty  vote  of  thanks  to  Mr.  Burpee,  the 
meeting  adjourned. 

G.  N.  Hatfield,  A.M.E.I.C,  Chairman  of  our  Employ- 
ment Bureau,  (St.  John),  from  time  to  time  receives  from 

Headquarters  and  from  the  Civil  Service  Commission 
notices  of  positions  open  in  various  parts  of  Canada. 
These,  and  others,  can  be  seen  on  application. 

The  services  of  the  Bureau  is  free  to  members,  return- 
ed soldiers  and  students.  The  Secretary  has  on  file,  for 

use  of  members,  a  fairly  complete  set  of  catalogues  of 
Engineering  Government  Publication,  a  bibliography  of 
concrete  in  sea  water,  complete  set  of  Canadian  Inger- 
çol-Rand  Co.  Catalogues,  salary  schedules  of  the  other 
branches,  etc.,  etc. 

Halifax  Branch 

F.  R,  Faulkner,  M.E.I.C.,  Sec.-Treas. 

The  regular  monthly  meeting  of  the  Halifax  Branch 
was  held  in  the  Physics  Lecture  Room,  Science  Building, 
Studley  of  Friday  evening,  February  27th.  Fifty- 
one  members  and  guests  were  present,  the  chairman 
of  the  Branch,  F.  A.  Bowman  in  the  chair.  After  the 
minutes  of  the  previous  meeting  had  been  read  and  adopted 
the  chairman  explained  that  the  bridge  committee  had 
been  unable  to  collect  enough  data  to  have  the  meeting 
in  January.  Since  that  time  the  question  had  grown, 
and  the  committee  was  still  working  of  plan,  and  profiles 
of  sevei;al  crossings   (Halifax  Dartmouth.) 

After  the  appointment  of  Messrs.  C.  S.  Cox  and 
G.  B.  Stairs  as  scrutineers  of  the  ballots  on  the  proposed 
changes  in  By-laws  the  Chairman  gave  for  the  benefit 
of  the  guests  present  a  brief  synopsis  of  the  objects  of 
The  Engineering  Institute joj  Canada,  and  the  qualifica- 

tions necessary  for  admission  as  Student  Members,  and 
as  Branch  Affiliates.  Before  the  result  of  the  ballot  was 
announced  a  list  was  read  of  positions  vacant  and  wanted 
which  had  not  appeared  in  The  Journal.  The  result 
of  the  ballot  was  in  favor  of  the  proposed  change  in  the 
By-laws,  and  the  proposal  that  the  present  officers  of  the 
Branch  remain  in  office  till  May  1920  was  carried. 

The  Chairman  th'^n  called  on  K.  H.  Smith,  A.M.E.I.C. , 
to  give  a  paper  on  the  Water  Powers  of  Nova  Scotia. 

Mr.  Smith  first  gave  a  brief  history  leading  up  to 
the  present  organization  in  which  the  Provinces  of 
Nova  Scotia,  New  Brunswick  and  Prince  Edward  Island 
were  co-operating  with  the  department  of  the  Interior 
at  Ottawa,  so  that  the  one  staff  could  do  all  the  work 
required  in  each  Province  and  thus  gain  the  benefits  of 
co-operation. 

The  speaker  then  explained  the  two  factors  entering 
into  Water  Power  estimates, — the  head  and  the  quantity 
of  water  available, — the  last  in  a  constantly  varying 
quantity  and  only  to  be  obtained  satisfactorily  by  means 
of  observations,  extending  over  a  period  of  years.  The 
methods  used  in  gauging  streams  were  referred  to.  The 
speaker  noted  particularly  the  unsatisfactory  results 
that  had  been  obtained  by  attempting  to  utilize  existing 
rainfall  records  in  one  locality  to  obtain  an  idea  of  the 
run  off  in  another  place  and  cited  several  examples. 

He  then  dealt  with  the  economic  side  of  a  water 

power  development,  showing  that  the  commercial  feasibil- 
ity of  a  site  must  be  taken  into  account,  and  that  unless 

the  power  that  could  be  developed  can  find  a  market 
either  immediately  or  in  the  near  future,  a  Niagara  at  a 

man's  door  would  be  useless.  He  emphasized  the  value 
of  small  sites,  particularly  as  they  can  now  be  inter- 

connected and  their  full  value  utilized. 

Mr.  Smith  then  gave  a  list  of  the  water   power 
developments  recently  completed  or  under  construction. 
He  tentatively  suggested  300,000  h.p.  as  the  commercial 
capacity  of  the  larger  water  power  sites  in  the  province 
A  brief  description  of  particular  sites  was  given,  including 

I 
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clJ^sJon.      Mr.    McColl    and    P.  A.    Freeman,     in    the 
course  of  rt  .  >n   the  coniphmenteil   Mr. 
Smith  on  t!  iice  of  ;  ■   Ixilli  in  substance 
and  m  the  manner  of  presenuiimn.     A   vote  of  thanks 
was  tendered  Mr.  Smith  by  the  Cfutirman.     In  reply  to 
a  question  about  tidal  powers,  Mr.  Smith  read  extracts 
Irom  a  letter  he  had  recently  written  on  this  subject  in 
which   be   started   that   while   there   was  an  enormous 
:uTK)unt  of     tidal     power,     particularly      around     the 
Bay  of  Fundy,  and  that  while  tidal  power  projects  should 

■    he  felt  that  an>'  project  should  be .0  caution. 
Ihe  ciuiirman  drew  the  attention  of  the  members 

to  the  propx>«ed  .\nnual  Professional  meeting  in  October, 
explaining  the  reasons  for  holding;  it  in  that  month. 

L EMPLOYMENT  BUREAU 

Situations  \  acant 
Chief  Drau(ihct>niun  for  Pulp  &  Papt-r  Company 

Chief  (i-  nan  for  jx)wer  and  paper  company, 
with  knowlt  '.pC'T  mill  work,  capable  of  sujXTvising 

all  work  in  i  iieer's  oflice.  experience  in  meclianical and  civil   ei..,   :    .j;   desirable,    should    be    capable   of 
of  supervising  the  making  of  drawings  for  installation  of 
new  equipment,  and  re-arranging  of  old  equipment. 
and  be  familiar  with  the  usual  practice  of  design  of 
piping  system,  pumps,  foundations,  etc.    Box  No.  93. 

Civil  Engineer  for  Ontario  City 

Civil  engineers  with  experience  in  design  of  sewers 
for  a  large  city  in  Ontario.     Box  No.  94. 

Junior  Engineer  for  Pulp  &  Pap«r  Company 

Large    pulp    and    paper    company    requires   Junior 
engineer  with  experience  in  instrument  work.  Box  No.  95. 

Initrument  Man 

Railway    Company    requires    an    instrument   man. 
Box  No.  %. 

Foundry  .Manager 

Steel  Company  has  a  vacancy  for  technical  graduate 

as  manager  of  foundn.'.     Box  No.  97. 
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Intlruccuf  for  Technical  School 

Science   graduate    wantc*d    for   tt%  i 
large  city.  Province  of  Quebec  to  teach  i:   . 
mechanics  and  technology,  twenty  hours  ol  cl 
week,    salar>'    S1G20.    f)er   annum    with   an   i:  ! 
S120.  per  annum  up  to  a  present  maximum  ■ 
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from  SepiL'mU.-r  till  June  12Uih  wiili  two  wcvka  vacation 
at  Clmstmas.     Box  100. 

Situations  Wanted 
Summer  Work.  Wanted 

A  Student  completing  his  ?econd  >ear  in  engineering 

at  the  I'niversity  of  Manitoba  desire-  a  position  on 
engineering  work  for  the  summer.  Will  ix-  able  to 
commence  May  1st.     Box  No.  19-P. 

Qvil  Engineer* 

Graduate  in  ci\il  engineer-  ■'  --es  positv—  •••-'-re draughting,    estimating    and  :ig    is    : 
Expt^'rience  in  municipal   planiiuij;,  etc.,  speaks  rrciu:h 
and  English.     Box  20-P. 

Graduate  engineer  twenty-seven  years  -  and 
half  years  experience  on  construction     -  ..c.    at 
present  with  pulp  and  paper  compain  J  make  a 

change.    Salary  S225.00  f)er  month.     Ur\  _i-i'. 
Graduate  in  ci\i!  ensineerine  desires  position  with 

a  firm  -rience  in  bridge  wnrk 

and  h< 
Experienced  public  work*  and  harbour  engineer 

now  employed  wishes  to  maki  »•  •-  •  \i  •  •■  •  to  go 
to  any  [xirt  of  the  w.irld.     \\  con- 

struction work.     Box  23-1*. 
Civil  enjinc-:  r.  rxr-riinco  in  charcc  of  coTT-Trrction. 
road-.  ation 
and  oi^.....^....v...  '  .1    iralia 
and  India.     Full  :  Records  on  file 

at  Institute  headqu.u  ,ei-.     i><'\  -•  i 
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Institute  Committees  for  1920 

FINANCE 

H.  H.  VAUGHAN,  Chairman 

R.  A.  ROSS 

SIR  ALEX.  BERTRAM 

GEO.  R.  McDOUGALL 

GEO.  E.  BELL 

LIBRARY  AND  HOUSE 

SIR  ALEX.  BERTRAM,  Chairman 

R.  deL.  French 

S.  F.  RUTHERFORD 
COLIN  KEMP 
P.  L.  PRATLEY 

PUBLICATIONS 

PROF.  ERNEST  BROWN,  Chairman 

A.  W.  SWAN,  Secretary 

J.  A.  DUCHASTEL 
EDGAR  STANSFIELD 

J.  S.  CAMERON 
F.  P.  SHEARWOOD 

BY-LAWS 

ARTHUR  SURVEYER,  Chairman 

PAPERS 

FREDERICK  B.  BROWN,  Chairman 
Chairman  of  each  Branch. 

INTERNATIONAL  CO-OPERATION 

H.  H.  VAUGHAN,  Chairman 

JOHN  MURPHY 
W.  F.  TYE 

ROADS  AND  PAVEMENTS 

W.  A.  McLEAN,  Chairman 
W.  P.  BRERETON 

F.  W.  W.  DOANE 

E.  A.  JAMES 

J.  DUCHASTEL 

J.  E.  GRIFFITH 
G.  HENRY 

A.  F.  MACALLUM 

A.  J.  McPHERSON 
W.  P.  NEAR 

P.  E.  MERCIER 

G.  G.  POWELL 

C.  H.  RUST 
H.  S.  CARPENTER 
A.  E.  FOREMAN 

ELECTRO-TECHNICAL 

L.  A.  HERDT,  Chairman 
L.  W.  GILL 

O.  HIGMAN 

J.  KYNOCH 
T.  R.  ROSEBRUGH 

JOHN  MURPHY 
A.  B.  LAMBE 

GZOWSKI  MEDAL  AND 

STUDENT'S  PRIZES 

L.  M.  ARKLEY,  Chairman 
W.  G.  CHACE 

F.  G.  CLARK 

R.  J.  DURLEY 
D.  W.  ROBB 

H.  H.  VAUGHAN 

LOGAN  W.  WATEROUS 

BOARD  OF  EXAMINERS  AND 

EDUCATION 

H.  M.  MACKAY,  Chairman 

ARTHUR  SURVEYER,  Secretary 

ERNEST  BROWN 

J.  M.  ROBERTSON 
R.  deL.  FRENCH 
R.  S.  LEA 

A.  R.  ROBERTS 

CANADIAN  ENGINEERING 

STANDARDS 

H.  H.  VAUGHAN  (three  years) 

WALTER  J.  FRANCIS,   (one,  to  retire 
end  of  1920) 

W.  F.  T'i'E,  (one,  to  retire  end  of  1920) 

LEONARD  MEDAL 

H.  H.  VAUGHAN,  Chairman 

Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 
D.  H.  McDOUGALL 

J.  C.  GWILLIM 

PLUMMER  MEDAL 

H.  H.  VAUGHAN,  Chairman 

Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 

D.  H.  McDOUGALL 

J.  C.  GWILLIM 

DETERIORATION  OF  CONCRETE 
IN  ALKALI  SOILS 

B.  S.  McKENZIE,  Chairman 
W.  P.  BRERETON 

J.  R.  C.  MACREDIE 
H.  McI.  WEIR 

A.  R.  GREIG 
W.  G.  CHACE 

J.  C.  HOLDEN 
E.  A.  MARKHAM 

R.  J.  LECKY 
F.  W.  ALEXANDER 
A.  S.  DAWSON 

PROF.  C.  J.  MACKENZIE 

LEGISLATION 

ARTHUR  SURVEYER,  Chairman 

WALTER  J.  FRANCIS 

J.  M.  ROBERTSON 

CIVIL  SERVICE  CLASSIFICATION 

R.  A.  ROSS,  Chairman 
R.  W.  LEONARD 
W.  F.  TYE 

J.  M.  R.  FAIRBAIRN 
H.  H.  VAUGHAN 
G.  GORDON  GALE 

HONOUR  ROLL 

Brig.-Gen.  C.  J.  ARMSTRONG, 

C.M.G.,  C.B.,  Chairman 
Col.  A.  E.  DUBUC 

FRASER  S.  KEITH 

PUBLICITY 

FREDERICK  B.  BROWN,  Chairman 

H.  H.  VAUGHAN 

J.  B.  CHALLIES 
P.  GILLESPIE 

REMUNERATION  OF  ENGINEERS 

JOHN  MURPHY,  Chairman 
E.  R.  GRAY 

FREDERICK  B.  BROWN 

A.  R.  DECARY 
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BRECKON— JOHN  THOMAS,  of  Murrnyville,  B.C.  Born  near  OakviUe, 

Ont  ,  July  17th,  1S57.  Educ.  grad.,  Oakvillc  high  school.  On  constrn.  B.  &  M. 
U  R.  in  Dakota,  and  C.R.I.  &  Pac.  R.R.  in  Kansas,  and  mimns  and  irrigation  work 

in  Utah  until  1SS9;  1S90  opened  private  office  in  Salt  Lake  City,  doing  civil,  hydraulic 
and  mining  eng.,  at  same  time  was  appointed  U.S.  Dep.  Surveyor  for  Utah,  Idaho 
and  .Arizona  and  later  examiner  of  surveys  and  on  conservation  of  water  power  sites 

until  1911-  1901-1903,  chief  engr.,  Annie  Laurie  Mining  (gold);  1904-05,  chief  engr., 
Weimer  Copper  Co.;  1907,  designed  and  constructed  crib  dam  on  Green  River,  Utah; 

1912-13,  engr..  Bamburton  Cement  Co..  Vancouver  Island;  1914-15.  waterworks 
eng..  Vancouver  city;  1916,  engr.  on  constrn.  of  water  works  and  light  plant.  Prince 

George,  B.C.;  191s'to  date,  engr.,  municipality  of  Langley,  on  roads,  bridges,  etc. 

References:  C.  Brakenridge.  D.  Cameron,  A.  G.  Dahell,  H.  K.  Duteher,  R.  F. 
Hayward,  W.  H.  Powell. 

BY\M— FREDERICK  MALCOLM,  of  Toronto,  Ont.  Born  at  Belfountain, 
Ont..  March  16th,  1SS5.  Educ.  S.P.S..  Toronto.  1906.  1902-03  with  Gen.  Contract- 
tor;  summers  1904-05.  in  machine  shops  and  shipbuilding  plant;  1906-07  struct, 
draftsman.  Canadian  Foundry  Co.;  1907-OS,  struct,  draftsman  &  checker,  Riverside 
Bridge  Co.  of  Wheeling,  W.  Va.;  from  1908  (5  mos.)  struct,  checker  &  designer  and 
mech.  designer,  Dickson  Bridge  Co.,  Campbellford,  Ont.;  1908-09  struc.  designer. 
Smith,  Kerry  &  Chase,  Toronto,  Ont.;  Nov.  1909  to  Nov.  1911,  with  the  same  firm 
in  charge  of  the  Civil  Ensr.  Drawing  Office,  having  charge  of  all  Struct.  &  Hyd.  Design; 
1911-Dec.  1919,  Chief  Engr.  in  full  charge  of  Engr.  Details,  Designs  &  Supervision 
of  Shop  Work  and  full  erection;  Dec.11919  in  private  practice,  Ewart,  Jacobs  &  Byam, 
Engr.  &  Architects,  Toronto,  Ont. 

References:  J.  G.  G.  Kerry.  A.  H.  Harkness,  A.  L.  Mudge,  T.  Taylor,  F.  Berber, 
E.  A.  James. 

CAMERON— HOWARD  STEPHEN,  of  Winnipeg.  Born  at  Rexton.  N.B., 
May  23rd.  1890.  Educ,  matric.  New  Glasgow  Academy,  1908.  6  mos.,  rodman, 
C.N.R.;  2  yrs.,  topog'r.;  2  yrs.  leveller  and  transitman,  same  road;  1  yr.  asst.  engr., 
G.T.R.  in  charge  of  steam  shovel  work;  2  yrs.  service  in  France,  acting  as  capt.. 
7th  Ry.  Troops;  1  yr,  to  date,  chief  of  survey  party,  investigating  drainage,  Manitoba 
Drainage  Comm. 

References:  E.  K.  Hall,  E.  M.  M.  Hill,  J.  B.  McAndrew,  R.  W.  McKinnon, 
D.  L.  McLean,  J.  G.  Sullivan. 

CAMPBELL— LYLE  L.,  of  Toronto,  Ont.  Born  at  Wangwille,  Ont.  Educ, 
B.A.Sc,  Univ.  of  Tor.  1913.  1913,  drafting,  W.  E.  Judge,  San  Francisco;  1914-15, 
constrn.  and  millwork,  Trinity  Mining  Co.;  1915,  tracing  and  details,  Wheelock  & 
Christie,  Orangeville;  1915-16,  asst.  hydrographer  and  1916-17,  hydrographer  in 
charge  of  Ottawa  dist..  Hydro  Elec.  Power  Comm.:  July  1917  to  date,  details  of  design 
and  layout  of  hydraulic  developments,   H.E.P.C. 

References:  H.  G.  Acres,  W.  Harland.  T.  H.  Hogg,  J.  R.  Montague.  A.  E.  Nourse, 
M.   V.   Sauer. 

CAMPBELL— VINCENT  HENRY,  of  Winnipeg,  Man.  Born  at  Halifax, 
N.S.,  July  19th,  1880.  Educ,  high  school.  1901-06.  with  C.P.R.  on  mam  line  and 
branches  as  rodman  and  topog'r;  Feb.-Dec.  1907,  inst'man,  G.T.R.,  on  constrn. 
of  main  line  and  revision  of  location;  May-Aug.  1908,  inst'man,  C.P.R.  on  grade 
reductions  on  line  near  Maple  Creek.  Alta.:  Aug.-Dec.  1908.  res.  engr..  C.P.R.,  on 
constrn..  Moose  Jaw  N.  W.;  Mar.-Dec  1909,  res.  engr.  of  constrn.,  C.P.R.,  Leth- 
bridge-MacLeod  cutoff:  1910,  C.P.R..  as  res.  engr.  on  constrn.  of  Carmangay  branch  ; 
1915.  asst.  dist.  engr.,  Manitoba  Public  Works;  Jan.  1916  to  date.  dist.;engr.,!Reclama- 
tion  branch.  Man.  P.D.W. 

References:  C.  H.  Blanchard,  H.  A.  Bowman,  P.  Burke-Gaffney,  A.  H.  Corbett. 
R.  W.  McKinnon. 

CARMICHAEL— ROSS  MacNEVIN,  of  Toronto.  Born  at  Kenora.  Ont., 
Mar.  8th.  1890.  Educ,  B.A.Sc,  Toronto  Univ.  1913.  Machine  shop,  Vulcan  Iron 
Works,  Winnipeg,  also  tracing,  Manitoba  Bridge  &  Iron  Works  during  college  course; 
1914  to  date  with  Hydro  Elec.  Power  Comm.  as  follows:  1914-18,  asst.  hydrometric 
engr.,  gathering  stream  flow  data  and  hydraulic  investigation  work;  Feb.  1918  to 
date,  designer  of  hydraulic  structures,  gen.  layout  and  details,  H.E.P.C. 

References:  H.  G.  Acres,  W.  Harland,  T.  H.  Hogg,  J.  A.  Knight,  J.  R.  Montague, 
A.  E.  Nourse,  Al.  V.  Sauer. 

CONNELL— JASPER  SPONGE,  of  Vancouver,  B.C.  Born  at  New  York 
City,  July  30th,  1884.  Educ.  B.S.  (CE.)  N.  Y.  Univ.  1906.  1907-08.  supt.  of 
constrn.  \vith  Hcdden  Constrn.  Co..  N.Y.,  in  charge  of  Westshore  R.R.  Pier  and 
Ferry  Terminals,  N.Y.C.,  and  power  plant  for  Clark  Thread  Mill.  Harrison.  N.J.; 
1908-09,  in  charge  design  and  estimating  for  Jones  Constrn.,  N.Y.C.;  1909-12,  supt. 
of  constrn.,  Thompson-Starrett  Co.,  in  N.Y.,  Calif,  and  Penn'a.,  in  full  charge  of 
constrn.;  1912-June  1919,  various  conslt.  and  constrn.  work  on  Pacific  coast;  at 
present,  manager  of  Foundation  Co.  of  B.C.  Ltd. 

References:  H.  J.  Cambie.  J.  W. 
Swan,  G.  A.  Walkem. 

Doty.  H.  K.  Duteher.  E.  G.  Matheson,  W.  G. 

DAVIS— JOHN  CASWELL,  of  Winnipeg,  Man.  Born  at  Montreal,  Aug.  19th, 
1888.  Educ,  B.A.,  Laval  Univ.,  Montreal,  1907;  B.Sc.  (mech.  eng)  McGill  Univ. 
1912.  1913-20,  design  fire  protection  systems  for  many  large  industrial  plants, 
fire  protection  devices;  at  present,  with  Grinnell  Co.  of  Canada  Ltd.,  in  responsible 
charge  of  fire  protection  .systems,  design  and  installation  from  Port  Arthur  to  the 
foot  of  the  Rocky  Mts. 

B. 

References:  W. 
S.  McKenzie,  J. 

G.  Chace,  T. 

A.  Meindl. 

R.  Deacon,  H.  A.  MacKay,  W.  M.  MacPhail, 

DAWSON— WILFRID  LAURIER,  of  Ottawa.  Born  at  Plevna,  Out.,  2nd 
July  1892.  Educ,  B.Sc  (E.E.)  Queen's  Univ.,  1913.;  prehm.  D.L.S.  1913;  special student,  London  (Eng.)  Univ.  1919.  1910,  (6  mos.)  topog.  Ste  Croix  River  Boundary, 
N.B.;  1911,  (6  mos.)  testraan,  Elec.  Standards  Laboratory,  Ottawa.  1912,  (6  mos.) 
transitman,  C.P.R.,  Ottawa:  1913-14,  asst.  to  C.  F.  Miles,  D.L.S.  on  survey  inspection 
in  Alberta;  1914-15,  asst.  to  waterworks  engr..  City  of  Ottawa,  i/c  waste  water  and 
constrn.  work,  etc;  1915-19,  on  active  service.  Major  in  1916;  1919,  4  mos.,  detail 
design,  B.A.  Nickel  Corp.,  Deschenes:  at  the  present  time,  telephone  switchboard 
engr.,  Northern  Elec  Co.,  Montreal. 

References:  O.  Higman.L.  W.  Gill,  W.  F.  M.  Bryce,  A.  J  Lawrence,  W.  W.  Benny. 

DeLONG— ROBERT  KEYS,  of  Hampton,  N.B.,  born  at  Shannon,  N.B.,  Jan. 
5th,  1895.  Educ,  high  school;  I. C  S.;  passed  Deputy  Land  Surveying  exam,  at  N.S. 
Tech.  Coll.  1915.  Aug.-Dec.  1913  on  location  survey  party;  June-Dec  1914,  May 
1916-June  1917,  on  constrn.,  rodman,  etc.;  June-Nov.  1917,  leveller  on  location, 
all  with  St.  J.  &  Que.  Ry.;  Nov.-Dec.  i917,  charge  of  survey  party  on  highway  survey 
from  St.  John  to  St.  Stephen,  D.P.W.;  July  1918  to  date,  transitman,  C.N.R.,  Moncton. 

References:  A.  D.  W.  Cuthbert,  R.  H.  Emmerson,  E.  G.  Evans,  C.  O.  Foss, 
H.  PhiUips,  H.  A.  Ryan. 

DENNIS— WILLIAM  MELBERN,  of  Ottawa,  Ont.  Born  at  Tyne  Valley, 
P.E.I. ,  July,  7th,  1885.  Educ,  B.Sc  (Civil)  McGill  Univ.  1909;  D.L.S.  and  geodetic 
engr.  1909,  articled  pupil,  G.C.Rainboth,  asst.  St.  John  River  Boundary;  1910,  articled 
pupil,  N.  J.  Ogilvie,  asst.  Chilcat  R.,  Alaska;  1911-12,  in  charge  of  triangulation 
and  photo-topographic  survey,  Canada-Alaska  Boundary;  191.3-15  in  charge  of 
reconnaissance  and  primary  triangulation  on  B.C.  coast;  1916-17,  in  charge  of  recon- 

naissance and  primary  triangulation  in  N.B.,  Geodetic  Survey  of  Canada;  1918  to 
date,  geodetic  engr.,  in  charge  of  B.C.  coast  survey. 

References:  J.  D.  Craig,  H.  K.  Duteher,  J.  J.  McArthur,  N.  J.  Ogilvie,  W.  H. 
Powell,  J.  L.  Rannie,  F.  B.  Reid,  W.  M.  Tobey. 

DOODY— CYRIL  WILLIAM,  of  Regina,  Sask.  Born  at  Winchester,  Eng., 
June  1st,  1886.  Educ,  private  school;  full  1st  class  honors.  City  &  Guilds  of  London 

Inst.;  telephony  1907.  1907  (IH  yrs.)  workshop.  Maritime  Telegraph  &  "Telephone 
Co.,  Halifax;  1909,  inst'.  switchlDoard  and  line  maintenance,  same  company,  Amherst, 
N.S.;  1910-13.  in  charge  of  all  maintenance  of  plant.  Mar.  Tel.  &  Tel.  Co.,  Cape  Breton 
Islands,  head  office,  .Sydney,  N.S.,  also  assisted  supt.  on  development  studies  of 
outside  work:  1913-15,  miscellaneous  work  as  inspector  for  head  office,  Sask.  Govt. 
Telephones,  in  charge  and  asst.  on  installations  and  plant  maintenance;  191.5-19, 
comm.  officer.  Imperial  Territorials,  Royal  Engrs.;  1919  to  date,  head  office  inspector, 
Sask.  Govt.  'Telephones,  at  present  acting  as  manager,  Regina  Telephone  Exchange. 

References:  S.  R.  Parker,  H.  B.  Sherman,  W.  Warren,  J.  H.  Winfield. 

CARTER — HUGH  CLAY,  of  Winnipeg,  Man.  Born  at  London,  Eng..  Feb. 
5th.  1884.  Educ,  St.  Albans  School;  Polytechnic  Regent  St.,  London.  1906-14, 
with  C.P.R.  constrn.  dept.  as  follows:  1906-10,  field  draftsman,  transitman,  etc; 
1910-14,  res.  engr.  of  constrn.  on  double  track  and  grade  reduction  work;  Aug.  1914, 
enlisted,  4H  yrs.  on  overseas  service,  3  yrs.  held  comm.  in  6th  South  Stafford  Regt., 
later  Machine  Gun  Corps,  returned  May  1919;  at  present,  resumed  with  C.P.R. 
as  res.  engr.  of  constrn. 

References:  W.  A.  James,  C.  D.  MacKintosh,  T.  C.  Macnabb.  A.E.Sharpe,  F.A. 
Wilkin. 

CASWELL— ROBERT  JOHN,  of  London,  Ont.  Born  at  Coldwater,  Ont., 
.\pril  13th,  1892.  Educ,  public  and  high  schools;  2  yrs.  night  classes  in  maths.; 
private  tuition;  I.C.S.  Summers:  1908-09.  on  ry.  constrn..  rod  and  levelman,  C.P.R.; 
1910-12,  C.P.R.  constrn.  dept.,  transitman  in  charge  field  party  on  layout,  surveys, 
quantities  for  contractors;  on  heavy  concrete  work  and  bridges  in  connection  with 
elevated  double  track  ry.  through  east  end  of  Montreal,  1912-15;  Jan. -Oct.  1915, 
transitman  in  charge  of  party  on  completion  of  constrn.  of  25  miles  of  Lake  Erie 
&  Northern  Ry.;  1915-16,  asst.  engr.,  Westinghouse,  Church  &  Kerr,  on  constrn. 
of  powder  factory,  in  charge  of  layout  of  bldgs..  machines,  water,  etc.;  1916-17,  field 
engr..  The  Foundation  Co.  Ltd.,  on  layout  of  bldgs.  in  connection  with  constrn. 
of  nickel  refinery:  1917-18,  chief  of  field  party  on  surveys  for  new  power  canal.  Hydro 
Elec.  Power  Comm.,  in  charge  of  surveys,  constrn.  etc.;  1917-18,  senior  transitman, 
C.P.R.,  maintenance  dept.,  London,  in  charge  of  parties  and  asst.  to  res.  engr.;  Sept. 
1918  to  date,  div.  engr.,  maintenance,  in  charge  of  roadway  and  structures,  C.P.R. 

References:  A.  C.  D.  Blanchard,  C.  T.  DeLamere,  J.  M.  R.  Fairbairn.  A.  C. 
Mackenzie,  B.  Ripley,  J.  M.  Silliman. 

EVANS— EDWIN  RONALD,  of  Moncton,  N.B.  Born  at  Hampton,  N.B., 
Aug.  1st,  1891.  Educ,  matric  into  Mt.  Allison  School  of  App.  Science  1907;  I.C.S. 
1909-11,  in  charge  and  inst'man  of  eng.  work,  Montreal  General  Contracting  Co.  Ltd. 
on  contract  for  deepening  the  all  Canadian  Channel,  St.  Lawrence  River,  Kingston 
to  Brockville,  drafting,  etc.;  Jan. -Apr.  1912,  in  charge  of  party  and  inst'man,  hydro- 
graphic  surveys,  Nortliumber  Strait  Ry.  Co.,  drafting  for  proposed  wharves  for  car 
ferry;  1912-14,  in  charge  of  party  and  inst'man,  ry.  surveys,  prelim,  and  location 
between  Buctouche  and  Loggieville;  1914-15,  with  Buctouche  &  Moncton  Ry.,  in 
charge  of  erecting  trestle  at  Scotch  Settlement,  in  charge  party  on  realignment  survey 
and  making  plans  for  changes  in  alignment;  1915-19,  military  service  overseas. 
Artillery;  July  1919  to  date,  engr.  in  charge  of  constrn.,  cross  sectioning  excavating 
and  grading,  C.N.Ry. 

References:  C.  B.  Brown,  H.  J.  Grudge,  E. 
G.  W.  Shearer,  S.  B.  Wass. 

G.  Evans,  F.  H.  Fay,  F.  B.  Fripp, 

FAIRLIE— HOWARD  WALLACE,  of  Westmount,  P.Q.  Born  at  St.  David's, 
Ont.,  May  5th,  1883.  Educ,  grad.  S.P.S.,  1910;  Coll.  Inst.:  Normal  Schools.  6  mos., 
machinist.  Porter  Fiber  Bottle  Co.,  Lewiston,  N.Y.;  2  yrs.  power  house  operator, 
Niagara  Falls  Power  Co.;  14  mos..  Bell  Telephone  Co.  of  Canada,  manager  at  Leth- 
bridge,  Red  Deer  and  Lacombe,  Alta.;  5  mos..  Federal  Eng.  constrn.  Co.,  Toronto, 
electrician  and  sales  engr.;  6  mos.  sales  engr.,  Tungstolier  Co.  of  Canada,  Toronto; 
S  yrs.  sales  engr.  and  sales  manager.  Northern  Electric  Co.,  Montreal  and  Winnipeg; 
one  mo.,  sales  engr..  Monarch  Elec.  Co.,  Ltd. 

References:  J.  A.  Burnett,  J.  M.  R.  Fairbairn.  P.  Gillespie.  L.  A.  Herdt,  C.  M. 
McKergow,  H.  Rolph,  W.  M.  Sutherland,  L.  R.  Thompson. 
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MADDE.X— MAVKICE  STVAliT,  of  Kepwatin,  Ont,  Bcini  at  Napance, 
Ont.,  Jan.  27tli.  1SS9.  Educ.  B.S.  (olec.l  I'.IIO;  B.Sc.  (rivil^  I'.llS.  (Jucons  Univ. 
1910  (S  mos.).  student  apprentice.  Can.  WestinRliouse  Co.;  liUS  (5  nios.)  cngr.'s 
asst".  P.W.D..  prov.  of  Sask.;  1913,  asst.  cngr.  on  power  survey  of  rivers  of  southern 
Manitoba,  Hydrometric  Survey;  I9I:i-14,  a-sst.  cngr.,  Man.  Hydrometric  Surve>- 
on  Winnipeg  River  power  survey  at  Kenora  and  Keewatin;  1914-111.  stream  measure- 

ment work,  Man,  Hydrometric  Survey;  1910  to  date.  res.  engr.  nt  Keewatin  for 
Man.  Hydrometric  Survey,  in  charge  of  hydrograpluc  survey  work  with  regard  to 
control  of  levels  of  Lake  of  the  Woods. 

References:  C.  H.  Attwood,  .1.  B.  Challios.  T.  H.  Dunn,  M.  C.  Hendry,  .1.  Ï. 
Johnston. 

McCLEIXAND— HAROLD  ROBIXSOX,  of  Montreal,  Q.P.  Born  at  Bally- 
mena,  Ireland,  Sept.  21st,  1SS4.  Educ..  undergrad.  Royal  Univ.  of  Ireland,  courses 
in  steam  and  elec.  engr..  Marine  architecture,  mechanics,  etc..  at  Glasgow  Tech. 
Coll.;  British  Board  of  Trade  certificate  as  chief  engr.  1902-07  apprentice  engr. 
with  John  Lang  &  Sons,  Johnstone,  and  the  Fairfield  Shipbuilding  &  Eng.  Co., 
Covan;  May-.\ug.  1907.  with  latter  company  as  eng.  draftsman;  1907-11,  eng.  in 
charge  of  watch  at  sea.  Clan  Line  Steamers,  Ltd.;  1911-14,  yard  mnnagcr.  Elderstie 
Graving  Dock  &  Repair  W'orks,  Glasgow,  in  full  charge  of  and  responsibility  for  all 
operations;  1914-lS,  surveyor  to  Lloyds  Register  of  Shipping,  191(i-18  surveyor  in 
charge  of  Chicago  and  Southern  Great  Lakes  office;  at  present,  vice-pres.  N.  E. 
McClelland  and  Co.,  Ltd.,  naval  architects,  etc. 

References:  F.  A.  Combe,  W.  E.  L.  Dyer,  J.  T.  Farmer,  A.  Hutchison,  I.  J. 
Tait. 

McClelland— XORMAN  EMILE,  of  Westmount.  Born  at  Ballymena, 
Ireland,  Aug.  12th.  1876.  Edue..  private  schools  and  tutors;  courses  in  naval  archi- 

tecture and  mechanics.  Tech.  School,  Belfast.  1891-96,  apprentice  with  Harland 
&  Wolff  Ltd..  Belfast;  1896-99,  North  Yard  manager,  same  firm;  1899-1910,  surveyor 
to  Llovds  Register  of  Shipping,  1914-10.  principal  surveyor  for  U.  S.  and  Canada; 
1910-17,  chief  surveyor,  American  Bureau  of  Shipping;  since  July  1917,  on  own 
account,  at  present  president  of  N.  E.  McClelland  &  Co.  Ltd.,  conslt.  naval  architects, 
marine  engrs.  and  surveyors. 

Reference:  F.  A.  Combe.  W.  E.  L.  Dyer,  J.  T.  Farmer,  A.  Hutchinson,  I.  J. 
Tait. 

McCU.ilG — PETER  JOHN,  of  Winnipeg.  Man.  Born  at  Boaverton.  Ont. 

Apr.  18th,  1884.  Educ,  B..A.Sc.,  Univ.  of  Tor.,  1909;  school  teacher's  certificate, 
Part  2,  Jr.  leaving.  May-Sept.  1910,  shop  course;  1910-11,  in  testing  room;  Mar.- 
June  1911,  trouble  work,  all  with  Cutler,  Hammer  Mfg.  Co..  Milwaukee  and  Win- 

nipeg; 1911-14,  constrn.  and  operation,  Wpg.  Elec.  Ry.;  1914-18,  overseas;  at  present 
with  Wpg.  Elec.  Ry.,  operation  duty. 

References:  W.  D.  Black,  F.  L.  Butler,  P.  Gillespie,  A.  W.  Lamont.  R.  W. 
MoEfatt. 

McINTIRE— EARL  JOHN,  of  Sandwich,  Ont.  Born  at  Cleveland,  Ohio, 
Dec.  24th,  1SS2.  Educ,  pubhc  and  high  schools;  correspondence  schools.  1899- 
1904,  inst'man  and  charge  of  corp;  1904-16,  constrn.  engr-.  Republic  Iron  &  Steel 
Co.,  Youngstown,  Ohio,  complete  charge  of  all  constrn  work;  1916  to  date,  constrn. 
engr.,  Can.  Steel  Corp.  Ltd.,  Ojibway. 

References:  M.  E.  Brian,  H.  Thorne,  J.  S.  Nells,  A,  J.  Stevens,  C.  W.  Tarr. 

MILLAR— JOHN  MACINTOSH,  D.S.O..  M.C.,  of  Amherst,  N.S.  Born  at 
Lunenburg,  N.S.,  May  19,  1884.  Educ,  4  yrs.  Dalhousie  Univ.  1901-05  (did 
not  take  final  exam.)  1905-07  topog.  transitman,  resident  engr.  and  asst.  chief 
draftsman  for  MacKonzie,  Mann  &  Co.;  1907-08.  res.  engr.,  T.C.Ry.,  Green  River, 
N.B.;  1908-12,  office  engr.,  T.C.Ry.,  St.  John.  N.B.,  1912,  res.  engr.,  C.P.R.,  Heron 
Bay;  1912-13  asst.  engr.  in  charge  of  party  reconnaissance  and  location,  C.P.R., 
Lake  Superior;  1913-15  asst.  engr.,  in  charge  of  party  location  and  grade  revision; 
C.N.R.  Slaritime  Dist.;  1915-19  on  active  service,  enlisted  in  ranks.  Demob,  as 
Lt.-Col.;  1919-20  asst.  engr.,  C.N.R.  in  chg.  party  on  grade  revisions  and  locations. 
At  present  time,  dist.  engr.  of  highways,  N.S. 

References:  G.  C.  Dunn,  C.  B.  Brown,  W.  A.  Duff,  A.R.  Crookshank,  H.  Longley, 
S.  B.  Wass. 

MITCHELI^— JAMES  SIMS,  of  Paris,  Ont.  Born  at  Liverpool.  Eng.  Apr. 
IS,  1S92.  Educ,  B.A.Sc,  Univ.  of  Tor.  1914.  May-Sept.  1912,  rodman,  C.P.R.;  • 
May-Sept.  1913,  asst.  engr.,  D.P.W.,  Port  .\rthur.  Ont.:  Oct.  1914-.\pl.  1916,  demon- 

strator, highways  &  strength  of  materials  laboratories,  Univ.  of  Toronto ;May-Sept. 
1915  &  May-June  1916  (7  mos.)  testing  &  inspection  for  Imperial  Munitions  Board, 
Toronto  and  Hamilton.  1910  to  Sept.  1919,  on  active  service;  Sept.  1919  to  date, 
asst.  engr.,  Dept.  Public  Highways,  Ontario. 

References:  W.  A.  McLean,  P.  Gillespie,  C.  R.  Y'oung,  A.  L.  McDougall,  H.  T. Routly,  T.  R.  Lotidon. 

MORGAN— PHILIP  HAROLD.  C,  capt.,  of  Strathmore,  Alta.  BornatEbbw 
Vale,  Monmouthshire.  Eng.,  Mar.  15,  1889.  Educ,  Ellw  Vale  Grammar;  private 
tuition,  1906-10,  pupil  in  estate  and  mining  surveying  depts.,  Ebbw  Vale  Steel '& 
Coal  Co.,  Ltd.;  1910-12,  asst.  surveyor.  Ebbw  Vale  Co;  July-Nov.  1912,  draftsman 
eng.  dept.  of  Natural  Resources,  C.P.R.,  Calgary;  1912-14,  office  engr.,  Strathmore 
office,  same  dept.  on  charge  of  irrigation  contract  surveys;  Sept.  1914.  went  overseas, 
enUsted  in  Gloucester  Hussars,  service  in  Egypt.,  Palestine,  etc.;  promoted  to  capt. 
and  adjt.,  Gloucester  Hussars;  Aug.  191S,  seconded  to  Royal  Engrs.  for  survey  work; 
on  main  triangulation  of  Palestine,  etc.,  demobilized  July  1919:  at  present,  office 
engr.,  Strathmore  office,  eng.  dept..  Natural  Resources,  C.P.R. 

References:  A.  S.  Dawson,  H.  B.  Muckleston,  E.  N.  Ridley,  R.  S.  Stockton. 

MURPHY— MICHAEL  JOSEPH,  of  Moncton,  N.B.  Born  at  Halifax,  N.S., 
June  4th.  18SI.  Educ,  La.Salle  ."academy;  college  matric;  business  course. 
190;l-04  rodman  and  tnpog'r.,  N.S.  Eastern  Ry.;  1904-05.  in  prov'l.  engrs.  office, 
Halifax:  1905-00.  rodman  on  constrn.,  H.  &  S.W.Ry.;  190t>-07.  topog'r.  and  leveller 
on  C.N.R..  Quebec  and  (.Intario:  1907.  inst'man.  on  constrn.  of  spur  line  from  -Mgonia 
Central  Ry.  to  Superior  Copper  Co.  Mine;  1908,  asst.  engr.,  Georgian  Bay  Canal; 
1909-14.  leveller  on  location  party,  7  mos.  through  Rocky  Mts..  then  inst'man.  on 
constrn.  of  G.T.P.Uy.  through  mountain  section  in  Alta.  and  B.C.;  including  heavy 
rock  work  and  turuiels;  1914-15.  asst.  to  conslt'g.  engr..  Can.  Govt.  Rys.;  1915  to  date, 
asst.  engr.  in  chief  engr's.  office.  Can.  Govt.  Rya.,  Moneton. 

References:  C.  B.  Brown.  C.  R.  Coutlee,  G.  B.  Hughes,  R.  W.  Leonard.  W.  A. 
DufT,  M.  Murphy.  F,  B.  Tapley,  R.  F,  Uniacke, 

MUSGRAVE— WILLI.\M  BURNTHORNE,  of  Kingston,  Ont.  Born  at 
Halifax,  N.S.,  Dee.  2,3rd.  1S90.  Educ,  final  year  student  in  civil  engr.  Queen's Univ.  Summers:  19Î4  with  Minto  Coal  Co.,  Minto,  N.B.,  surveying,  drafting, 
trackwork;  1915,  geological  survey,  Sudbury,  Ont.;  Nov.  1915-June  1919,  mihtary 
service;  Summer  1919.  geological  survey,  planetable-man,  Brittania,  B.C.  Peace 

River,  Alta.;  at  present,  attending  Quoen's  Univ. 
References:  J.  C.  Gwillim,  W.  L.  Malcolm,  A.  Macphail,  T.  S.  Scott.  W.  P. 

Wilgnr. 

• 
ORR— WILLIAM  SCOTT,  of  Niagara  Falls,  Ont.  Born  at  Cobourg.  Ont., 

May  26th,  IS92.  Edur.,  B.Sc,  Queens  Univ.  1916.  Summers:  1911-13.  rodman. 
C.N.O.Rv.;  1914-15,  Elec.  Power  Comm.;  Mav-Dec.  1916,  inst'man  in  constrn. 
dept-,  G.T.R.;  lOlCi  17.  chief  of  party,  H.E.P.C;  Aug.  1917  to  date,  res.  engr.,  Div. 
I-,  Chippawa  development. 

References:  H.  G.  Acres,  A.C.  D.  Blanchard.  H.  L.  Burke,  F.  W.  Clark,  J.  B. 
Goodwin,  T.  H.  Hops- 

PAYZANT— SAMUEL  KEMPTON,  of  Halifax.  N.S.  Born  at  Windsor  Forks, 
N.S.,  Oct.  27th.  1891.  Educ,  B.Sc,  Acadia  Univ.  1914,  B.S.  (CE.)  N.S.  Tech. 
Coll.  1917.  June-Sept.  1913,  student  asst.  on  surveys  and  in  drafting-room,  P.  W. 
D.,  Shelbourne,  N.S,;  1914-1.5.  junior  asst.  to  the  dist.  engr.,  P.W.D.,  Halifax,  drafts- 

man and  instr'man.  on  surveys;  June-Oct.  1916.  on  Geological  Survey  (topog.  party) 
on  Kananaskis  sheet.  Alta.  as  student  asst.;  June-Nov.  1917,  studying  traffic  records 
and  equipment.  Bell  Telephone  Co.;  Jan.  1918  enlisted  in  Royal  Can.  Engrs.,  dis- 

charged May  1910;  worked  as  military  draftsman  on  staff  of  Major  J.  F.  Pringle, 
commanding  officer,  Halifax;  May  1919  to  date,  draftsman.  Imperial  Oil,  Limited, 
Halifax. 

References;  O.  S.  Cox.  F.  R.  Faulkner,  H.  J.  Knight,  C.  B.  Leaver,  F.  C.  Mechin, 
W.  P.  Morrison,  J.  W.  Roland,  K.  E.  Whitman. 

PEART— JOHN  D.WIDSON,  of  Westmount.  Born  at  Freeman,  Ont.,  .\ug. 
Sth.  1891.  Educ.  B.A.Sc.  Toronto  Univ.  1914.  Summers  1911-12,  with  Dom. 
Power  &  Transmission  Co.  Ltd.,  Hamilton,  Ont.;  1913,  on  gen.  meter  repair  and 
calibration  work.  Can.  Westinghouse  Co,,  Chatham.  Ont.;  May-Sept.  1914,  electrician 
in  erection  dept.,  Kent  Transformer  Station,  Hydro  Elec.  Power  Comm.;  1914-16, 
elec.  engr.  in  charge  of  new  installation  and  later  maintenance  of  complete  mine 
and  mill  elec.  equipment.  Tough  Oakes  Gold  Mines  Ltd..  Kirkland  Lake,  Ont.;  July 
1916-Apr.  1^19,  military  service  with  Can.  Ry.  Troops;  Nov.  1919  to  date,  with 
Northern  Electric  Co.  Ltd.,  Montreal,  as  telephone  engr. 

References;  A.  R.  Ketterson,  A.  J.  Lawrence,  T.  R.  Loudon,  T.  A.  MacLean, 
C.  A.  Milliean. 

RHODES— HERBERT  ARTHUR,  of  Toronto.  Born  at  Tonbridge.  England, 
Oct.  31st,  1886.  Educ,  Goldsmiths  Coll.;  Southwestern  Polytech.;  private  tuition; 
passed  exam,  for  A.M.,  Inst,  of  C.E.,  England.  1906-07,  office  asst.  and  1907-11. 
asst.  to  outside  supt..  Metropolitan  Elec.  Tramways,  Ijondon.  constrn.  and  main- 

tenance of  distribution  system;  1911-13,  in  charge  of  western  div.,  same  firm;  Mar.- 
June  1913.  office  asst.  to  D.  J.  Albertson.  pulp  and  paper  mill  engr  ,  Toronto;  1913-14, 
Eastern  Power  Co.,  Toronto,  design  of  steel  transmission  towers,  etc.  and  at  Healy 
Falls  power  house  during  constrn.  as  asst.  engr.;  Apr. -Aug.  1914,  Board  of  Educa- 

tion, Toronto,  bldg.  dept.,  design  of  steelwork  and  reinforced  concrete;  Aug.  1914- 
July  1919,  Can.  Field  Artillery;  at  present.  Hydro  Elec.  Power  Coram.,  ry.  dept., 
design  of  steel  and  reinforced  concrete  work. 

'Referenees;T.U.Fairlie,F.B.Goedike,  J.  B.  Goodwin,  C.J.  Ingles,  J.  C.Krumm, A.  G.  Young. 

RIDDELL—JAMES,  of  Winnipeg.  Born  at  Rutherglen,  Scotland,  Oct.  29th, 
1SS7.  Educ,  Higher  Grade.  Scotch  Educ  Dept.;  IC.S.;  3  yrs.  Evening  Tech., 
Hamilton,  Scotland.  1902-06.  eng.  pupil  to  A.  J.  Riddell,  Glasgow;  1906-07,  drafts- 

man. Western  Iron  Works,  Winnipeg;  1907-08,  estimator,  Thomson  Homer,  heating 
and  ventilating  engrs.;  1908-10,  leveller  and  inspector,  power  constrn.  dept..  Win- 

nipeg; 1910-12,  estimator.  D.  Wallace  &  Co.,  heating  aad  ventilating  engrs..  Wpg.; 
1912-13,  asst.  engr.  on  bridge  constrn.  and  drafting.  C.N.R.,  Wpg.  and  Edmonton; 
1913-14,  res.  engr..  Greater  Wpg.  Water  Dist.;  1914-19,  overseas;  at  present,  city 
engr's  dept-,  Winnipeg. 

References:  W. Aldridge.  W.  P.  Brereton,  W.  G.  Chace,  J.  G.  Glassoo,  W.  Walkden. 

SAUNDERS— MALCOLM  BURGOYNE,  of  Cobalt,  Ont.  Born  at  London, 
Eng..  Aug.  14th,  1SS7.  Educ,  Univ.  College  School.  London.  Eng.  1905-10,  pupil, 
Wenham  &  Waters  Ltd.,  engrs.,  Crydon,  Eng.;  1910-11,  designing  and  supt'g.  mfr. 
of  special  machinery.  Permanent  Printing  &  Process  Co.,  London,  Eng.;  1911-12, 
manager.  Northern  Ontario  Eng.  Works  Ltd.,  Cobalt,  machine  shop,  mining  mach'y- 
repairs,  etc.;  1912-13,  with  Cobalt  Foundry,  making  special  report  for  owners  (O'Brien 
Mine);  1913-14.  on  mech.  staff,  Nipissing  Mine,  Cobalt;  1914-17,  manager.  Cobalt 
Garage;  Jan.-July  1918,  on  mech.  staff,  Nipissing  Aline,  Cobalt:  1918-Sept.  1919, 
sales  engr.,  and  at  present,  in  charge  of  sales  and  production,  Water  Iron  Works 
Ltd.  New  Liskeard,  Ont. 

References:  R.  W.  Leonard,  E.  W.  Neelands,  E.  H.  Pacy,  F.  D.  Reid,  R.  P. 

Rogers. 
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PERRY— FRANK  MORTIMER,  of  Saull  Ste.  Marie,  Ont.  Born  at  Toronto. 
Jan.  2nd.  1S75.  Educ.  3  yrs.  civil  engr.  courso.  Univ.  of  Tor..  1898.  U.  S.  Govt. 
Geodetic  coast  survey,  inst'man;  1809-1900,  traneitman  on  location.  A.C.Ry.;  1901, 
draftsman.  Lake  Superior  Power  Co.;  1902-03,  engr.  i/c  of  development  and  opera- 

tion limestone  quarries.  Sault  Ste.  Marie  Pulp  vfe  Paper  Co  ;  1904-00,  mine  manager, 
Superior  Mine  (Superior  Copper  Co.);  1907-09,  operating  independently.  Cobalt 
Mining  dist.;  1912-14.  contractor  on  mine  development  work;  1914-10,  capt.  15th 
Batt.,  C.E.F.;  Nov.  1916  to  date,  eug.  dept.,  Algoma  Steel  Corp.,  at  present,  supt. 
desisn  and  fabrication  material  for  structural  mill. 

References:  E.  G.  M.  Cane,  H.  E.  T.  Haultain,  R.  W.  Leonard,  A.  F.  Macallum, 
R.  S.  McCorraick.  J.  W.  LelB.  Ross, 

ROLPH— HAROLD,  of  Lachine,  P.Q.  Born  at  Toronto,  Ont.,  Feb.  ISth. 
1872.  Educ.,  grad.  in  civil  eng.,  S.P.S.,  1S94.  1895-97,  drafting,  designing  and 
supervising.  Pacific  Rolling  Mills,  San  Francisco;  1897-98  surveying  and  mining  in 
B.C.;  1898-1902,  mining  and  surveying  .Yukon  Territory;  1904  to  date  with  John 
S.  Âletchalf  Co..  Ltd.,  as  follows: — inspecting  engr.  i/c  ronstrn.  G.T.Ry.  grain  elevator, 
Montreal;  engr.  i/c  constrn.  grain  conveyor  system.  Harbor  Comran.  of  Montreal; 
contracting  engr.  on  equipment  for  same,  and  on  various  other  grain  elevator  works 
and  reports;  also  design  grain  elevators  for  Australia  and  South  America;  at  present. 
President  John  S.  Metcalf  Co.,  Ltd.,  Montreal,  and  John  S.  Metcalf  Co.,  Ltd., 
Chicago.  111. 

References:  F.  W.  Cowie,  J.  M.  R.  Fairbairn,  C.  B.  Brown,  W.  J.  Francis,  J.  M. 
Robertson,  A.  D.  Swan. 

ROSS— DONALD  WILLIAM,  Jr.,  of  Montreal.  Born  at  Montreal.  Jan.  26th, 
1874.  Educ,  2  jts.  Mass.  Inst.  Tech.  7  yrs.  draftsman,  checker  and  engr.  on 
erection,  Dom.  Bridge  Co.,  Ltd.;  1904-08,  chief  engr..  Phoenix  Bridge  Co.;  1908  to 
date,  member  of  firm,  contractors  &  engineers,  reinforced  concrete  bldgs.,  roads, 
etc. 

References:  L.  A.  Amos,  E.  G.  M.  Cape,  J.  H.  Hunter,  J.  A.  Jamieson,  E,  S. 
Mattice,  F.  P.  Shearwood,  J.  C.  Smith,  W.  Chase  Thomson. 

TYRRELL— WILLIAM  GRANT,  Lt.-Col.,  D.S.O..  of  London,  Eng.  Born  at 
Port  Rowan,  Ont..  June  6th,  1SS2.  Educ,  grad.  R.M.C..  1903;  commissioned  in 
Roval  Engrs.  1903.  190.5-OS  on  rv.  work;  1909-13,  command  engineer,  Montreal, 
O.C.  10th  Rv.  Constrn.  Cov..  R.E.;  Aug.  1914-Dec.  1915.  i/c  Palestine  Military 
Ryg.,  E.E.F.;  1916-Dec.  1919;  at  present  Lt.-Col.,  Royal  Engrs. 

References:  R.  Armour.  M.  S.  Blaiklock,  F.  L.  C.  Bond,  A.  Crumpton,  H. 
Dutcher,  Wm.  McNab,  H.  B.  Stuart. 

K. 

WEST— CHARLES  WILLIAM,  of  Thorold,  Ont.  Born  at  Campbellford, 
Ont..  May  30th,  1890.  Educ.  B.A.Sc.  Univ.  of  Toronto.  1915;  1909.  timekeeper  & 
Inspector  Seymour  Power  &  Elec.  Co.  on  Constr'n  of  H.E.P.  Development;  1910, 
inspector  with  Smith,  Kerry  &  Chace,  Transformer  Stations  &  Transmission  lines. 
1910-13,  Instrument  man  Ass't  Eng'r,  Dept.  RIys.  &  Canals,  Trent  Canal;  1914, 
Ass't  Engr.  H.E.P.C,  in  charge  of  prelim,  surveys;  191G-June  1919,  on  active  service 
with  the  Can.  Engrs.  as  Lieut.  &  Capt.;  1919  to  the  present  time,  Ass't  Eng'r,  Dept. 
Rlys.    &  Canals,  Section  3,  Welland  Canal. 

References:  C.  J.  Grant.  J.  G.  G.  Kerry,  H.  G.  Acres,  C.  R.  Crysdale,  F.  S.  Lazier. 

FOR  TRANSFER  FROM  CL.\SS  OF  STUDENT  TO  HIGHER  GRADE 

BALL— SPENCER,  Lieut.,  of  Toronto,  Ont.  Born  at  Liverpool,  Eng..  June 
30th.  1890.  Educ,  B.Sc  (CE.)  Univ.  of  Sask.,  1916,  2  yrs.  in  classics,  England. 
May-Sept.  1913,  mtce.  work  on  C.P.R.,  div.  west  of  Saskatoon;  May-Oct.  1915, 
research  work  on  retentivity  of  moisture  of  earths,  Univ.  of  Sask.;  Feb.  1916,  enlisted, 
demobiUzed  Oct.  1919;  Dec  1919  to  date,  hydraulic  research  with  Hydro  Elec  Power 
Comm. 

References:  .\.  R.  Greig,  W.  Harland,  T.  H.  Hogg,  C.  J.  MacKenzie,  M.  V.  Saner, 

G.   0,.   Thorn. 

BROWN— CHARLES  KENNETH.  Capt.,  M.C..  of  Winnipeg,  Man.  Born 
at  Knaresborough,  Eng.,  Sept.  21st,  1884.  Educ,  King  James'  School,  England. 
1902-05.  articled  as  architect  and  surveyor.  Bradford,  Eng.;  1906  (3  yrs.)  draftsman 
in  eng.  dept.,  G.T.P.,  Saskatoon  and  Edmonton;  instr'man,  8  mos.  on  prairie  and 
IK*  yrs.  in  Rocky  Mts.  on  a  residency.  G.T.P.;  1912,  res.  engr.  G.T.P.,  charge  of 
50  miles  r.  of  way  6  mos.,  then- had  charge  of  residency  in  mountain  div'n.;  1914-15, 
charge  of  a  residency,  P.G.E.,  south  of  Fort  George;  Feb.  1916,  enlisted  as  private; 
May  1916,  lieut.;  Aug.  1917,  promoted  to  Capt.;  1918  awarded  M.C..  mentioned 
in  despatches,  discharged  Oct.  1919;  at  present,  in  bridge  engr.  dept.,  G.T. P.,  Winnipeg. 

References:  W.  E.  Davis,  G.  C.  Dunn.  C.  Ewart,  R.  P.  Graves,  R.  W.  Jones, 
J.   G.  Legrand,  N.  J.  Wallis. 

BROWN— LEO  B..  of  Camrose,  AUa.  Born  at  Grundy  Centre,  Iowa,  June 
!4th,  1893.  Educ,  B.Sc,  Univ.  of  Alta..  1916,  prel.  D.L.S.  Summers:  1912,  Alta. 
Central  Ry.;  1913,  Harrison  &  Porter,  contractors  and  surveyors,  Calgary;  1915, 
C.P.R.  forestry  branch;  May  1916,  enlisted  with  187th.  Batt.;  1917,  acting  adjt.; 
May  1917,  Can.  Forestry  Corps;  1918  ,in  charge  of  sawmills:  June  1918,  joined  R.A.F.; 
Oct.  191S-Jan.  1920,  hydrometric  engr.,  irrigation  branch,  Dept.  of  Interior,  Calgary. 

References:  A.  L.  Ford,  A.  MacDougall,  D.  H.  Nelles,  C.  A.  Robb,  P.  M.  Sauder. 

FOR  TRANSFER  FROM  CL.\SS  OF  JUNIOR  TO  HIGHER  GRADE 

DODD— GEOFFREY  JOHNSTONE,  of  Montreal.  Born  at  Port  Antonio, 
Jamaico.  B.W.I. ,  Nov.  17th.  1888.  Educ,  B.Sc.  (CE.)  McGill  Univ.,  1911.  1908- 
09,  on  meteorological  work  and  time  service,  AIcGill  Observatory,  under  late  Prof. 
McLeod;  May-Aug.  1909,  mining  with  Crown  Reserve  Mining  Co.,  Cobalt;  May- 
Sept.  1910,  levelman,  C.P.R. ,  North  Bay;  1911-13.  chief  draftsman  for  masonry 
engr.,  G.T.R.;  1913-14.  lecturer  in  maths,  and  demonstrator  in  civil  engr.,  McGill 

Univ.;  Âlay-Sept.  1914.  engr.  i/c  of  constrn.  o'f  a  fishway  for  Labrador  Co.  of  Canada; Nov.  1914-Sept.  1919,  military  service;  at  present  lecturer  in  maths,  and  civil  engr., 
McGill  Univ. 

References:  R.  Armour.  E.  Brown,  H.  M.  MacKay,  C.  M.  McKergow,  K.  R. 
McLennan,  H.  B,  Stuart. 

LALONDE— JOSEPH  ANTONIO,  of  Outremont.  P.Q.  Born  at  Au  Sable. 
Mich.,  Oct.  20th,  1891.  Educ,  C.E.  &  B.A.Sc,  Ecole  Poly.  (Laval)  1912.  1909 

(3  mos.)  C.P.R.;  1909-11,  AUa.  Central  Ry.,  as  asst.  topogV.  and  topog'r.;  1911-12, city  cf  Outremont,  inspector  of  sidewalks  and  sewers,  transit  and  levelman,  6  mos.; 
1912-13,  North  Ry.  Co.,  transitman  on  location  of  road  from  James  Bay  to  Trans- 

continental;  1913   to  date,   asst.   city   engr.   Outremont. 

References:  R.  Biais,  A.  Cousineau,  J.  A.  Duchastel,  A.  Frigon,  A.  Surveyer. 

MITCHELL— ROBERT  WILLIAM,  Major.  M.C.,  of  Uddingston.  Scot.  Born 
at  Uddingston.  Scot.,  Nov.  27th,  1S87.  Educ,  Royal  Tech.  Coll.;  B.Sc.  course 
in  civil  engr.,  Glasgow  Univ.  1905-10,  apprentice.  Crouch  &  Hogg,  Glasgow;  1910-11, 
assistant,  same  firm;  Apr. -Aug.  1911,  asst.  to  res.  engr.,  G.T.R..  maintenance  dept.; 
1911-14,  chief  of  party,  1913.  chief  asst.  to  res.  engr.,  Montreal  Filtration  Works, 
constrn.:  1914-19,  military  service:  enlisted  as  sapper,  promoted  to  major,  men- 

tioned in  despatches  and  awarded  M.C. 

References:  F.  L.  C.  Bond.  F.  Y, 
T.  W.  Lesage,  N.  M.  McLeod. 

Dorrancp.  F.  E.  Field.  Sir  John  Kennedy, 

SARA— RICHARD  A.,  of  Montreal.     Born  at  Toronto,  Nov.  9th.  1888.    Educ, 
B.A.Sc,  1911;  E.E.  1914,  Toronto  Univ.     Vacations:  1906-07,  with  Kay  Elec.  Co.; 
1908,  Jones  &  Moore  Elec.  Co.;  19{)9,  draftsman,  Smith,  Kerry  &  Chace,  Toronto; 
1909,  draftsman,  John  S.  Metcalf  Co.,  Midland,  Ont.;  1909-10,  power  engr.,  Toronto 
Hydro  Elec  System;  May-Nov.  1911,  asst.  business  manager,  same  concern;  1911-18, 
sales  manager.  City  Light  and  Power  Dept.,  Winnipeg;  1918-19,  asst.  gen.  manager 
and  elec  engr.,  American  Cellulose  &  Chemical  Mfg.  Co.,  Cumberland,  Maryland; 
Oct.  1919,  to  date,  in  partnership  with  C.  A.  Sara,  Montreal,  financial  and  shipping. 

Referenres:  W.  D.  Black,  W.  P.  Brereton,  W.  G.  Chace,  T.  R.  Deacon,  J.  A. 
Douglas,  E.  P.  Fetherstonhaugh,  G.  L.  Guy.  F.  8.  Keith.  J.  G.  Legrand. 

McMORDIE— HENRY  CAMPBELL,  of  Walkerville,  Ont.  Born  at  Kippen, 
Ont.,  May  23rd.  1883.  Educ,  B.A.Sc.  Toronto  Univ.  1909.  1908  (3  ftios.)  Hydro 
Elec.  prelim,  survey;  1909  (9  mos.)  municipal  eng.,  Wilhs  Chipman;  1909  (3  mos.) 
res.  engr.,  Battleford,  Sask.;  1910-11,  draftsman.  Can.  Bridge  Co.,  Walkerville; 
1912-14,  estimator  and.  designer.  Trussed  Concrete  Steel  Co.  of  Canada  Ltd.;  1914-19, 
mihtary  service;  at  present,  chief  engr..  Trussed  Concrete  Steel  Co. 

References;  H.  G.  Acres,  J.  A.  Brown,  W.  J.  Forbes-Mitchell,  E.  M.  Proctor 
H.  Thorne. 

MONTGOMERY— CLIFFORD  SAMUEL,  of  Howe  Sound.  B.C.  Born  at 
Winnipeg,  Man.,  July  24th,  1894^  Educ,  B.Sc.  (mech.  eng.)  McGill  Univ.  1915. 
1  yr.  during  vacations,  in  mfg.  plants,  including  Ford  Motor  Co..  Detroit;  Feb.  1915, 
enlisted,  granted  comm.  on  field  Aug.  1916;  Feb.  1919  went  on  4  mos.  post  grad- 
course  at  Royal  Coll.  of  Science,  Glasgow  Univ.;  mentioned  in  despatches  and  awarded 
M.C..  demobihzed  Aug.  1919;  at  present  in  eng.  dept.,  Whelan  Pulp  &  Paper  Mills. 
Mill  Creek.  B.C. 

References:  E.  Brown,  C.  B,  Daubney,  J. 
A.   R.  Roberts. 

E.  Daubney,  A.  S.  Dawes,  J.  C.  Kemp, 

NICHOLSON— MORRISON  DONALD,  of  Goderieb,  Ont.  Born  at  Goderich, 
Ont.,  Nov.  2nd,  1888.  Educ,  B.Sc.,  Queen's  Univ.,  1916.  Railroad  and  municipal work,  C.N.O.Ry.  &  city  of  Toronto;  i/c  of  bldgs.  as  engr.  on  valuation  work  Central, 
R.R.  of  New  Jersey;  1916-17,  i/c  of  pilot  work,  C.R.R.  of  N.J.;  1917-19,  engr.  in 
field,  Westinghouse,  Church  &  Kerr;  June  1919  to  date,  res.  engr.  on  constrn.,  Lock- 
wood,  Greene  Co. 

References:  E.  R.  Gray,  J.  R.  Mackenzie.  T.  S.  Scott,  M.  A.  Stewart,  S.  R.  Turner. 

TILSTON— JOHN  ARTHUR,  of  Toronto,  Ont.  Born  at  Toronto.  June  13th, 
1887.  Educ,  B.A.Sc.  (C.E.)  Univ.  of  Tor.  1914.  May-Oct.  1913,  transitman, 
C.P.R.  under  A.  P.  Walker,  i/c  of  transit  party  on  resurvey  ry.  work;  1917-Dec 
1919,  res.  engr.  Baldonnell  Aerodrome,  Ireland,  was  seconded  as  capt.  from  C.E.F. 
to  build  and  had  full  charge  of  same  for  air  ministry;  at  present,  research  asst.  in 
aero  dynamics,  Univ.  of  Toronto. 

References:  H.  J.  Lamb,  T.  R.  Loudon,  C.  W.  P.  Ramsey,  A.  P.  Walker,  C.  R. Young. 

TISON— MAURICE,  of  Montreal,  Que.  Born  at  Montreal,  April  25th,  1895. 
Educ,  3rd.  year  Student  McGill  Univ.  (E.E.)  Summers  1912-14,  in  City  Engr's 
Office,  Maisonneuve;  1915,  Ass't  Concrete  EngV;  1916,  Munition  Inspector;  1917, 
Inspector  at  Northern  Electric  Co.;  1917-19,  Lieutenant  with  R.A.F.  on  active 
service;  1919,  Appraisal  work  with  Dr.  Herdt. 

References:    IL.   A.   Herdt,     C.  M.   McKergow,     E.   G.   Burr,    L.   A.   Déey, 
J,   E.   Déey. 
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The  Forests  of  Quebec 
G.  C.  Piché,  A. M. K. I.e.,  Chief  of  Foreslt  Service,  Quebec  Lands  and  Forests  Dept. 

Area  : 

The  total  area  of  the  Province  of  Quebec  is  now 
450,337,761  acres,  703,ti53  squares  miles  or  1.822.461 

square  kilometres.  The  anne.vation  uf  the  I'ni^ava  terri- tory in  1912  has  practically  doubled  its  former  surface. 
The  lakes  and  other  water  surfaces  are  estimated  to  cover 
15,969  square  miles.     (  1 1 

According  to  the  Census  of  1911.  (2)  the  properties 
belonjrinK  to  private  individuals  or  companies  or  com- 

munities covered  then  15,613.2»i7  acres;  so  that  the 
Crown  would  still  control  in  Old  Quebec.  209,585,294 
acres,  while  New  Quebec  or  Innava,  covering  225.139.200 
acres,  is  intact,  making  a  giand  total  of  434,724.394 
acres.  Of  this  last  amount,  and  in  Old  Quebec,  licenses 
to  cut  timber  upon  Crown  Lands,  subject  to  special 
conditions  as  detailed  further  on,  have  been  granted 
over  territories  aggregating  44,500,000  acres. 

Classiticatiun  of  the  Forests  of  Quebec 

Omitting  New  Quebec  and  a  portion  of  the  Labrador 
upland,  which  we  are  led  to  consider  as  not  containing 
any  appreciable  area  of  commercial  timber,  we  figure 

that  the  forests  of  this  province  '<■  of  producing 
saw  k»v>.  plupwood.  etc..  cover   1  iJO  acres.     We 
have  divided  them  into  five  classes  according  to  their 
tenure: 

(a) 

(b) 

(f) (*/) 

(e) 

Private  forest   
Forests  on  lots  under  location..     1 
Forests  leased  or  timber  Limits  44 
Township  forest  reserves. 
\'acant  lands  7^.1,»* 

6  <  ■"■"■  riVi  acres 

Total 
130.000.0UUacn-s 

l>4a). RcskI  ai  ihc  General  Prufeteional  Meriing,   Munireal    Jan.  L»*, 

A  description  of  each  '  '       ■ private    wood    lands    are  . 

principles  of  Forestr\-.     The  same  may   be  said  ul  tiic 
forests  belonging  to  ̂ )ettlers. 

It  is  only  upon  the  Crown  Lands,    timber  !imî!s 
and  township  reserves  .  that   the  Fi»re-t  >• 
Province  exercises  ^)me  inlluence  in  the  c   

supervision  of  the  cutting  of  trees  and  iheu"  utilua". 

1.     I'rivate  Forests 

(a)  Forests  of  Ike  primte  land». 

The;^  6.000.000  acres  come  from  il:- 
and  lands  either  sold  to  settlers  by  ihi   v ..  .v...;,,ii,i  ,.; 
graiited  to  railways  in  aid  of  their  construction. 

The  largest  portion   of   this  class  of  i 
the  central  valley  of  the  St.  Lawrv    ■ 
up  into  small  properties   seldom  e\ 

an  average:  with  the  exc<  :   domains,  such  as  thos».  ul  1 
the  extensive  temtones  grauled  ;*»  lo  jaii>ka>^. 
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The  stands  vary  greatly.  In  fact  they  include  high 
forests  or  coppices  and  pure  stands  of  spruce,  pine,  or 
maple.  Elsewhere  the  forests  are  of  a  mixed  character, 
consisting  of  yellow  birch,  beech,  maple,  ash,  mingled 
with  spruce,  balsam  fir  or  white  and  red  pine.     (3). 

The  total  value  of  these  stands  is  about  $30,000,000. 
It  is  rather  difficult  to  estimate  the  revenue  derived  from 
them  owing  to  the  lack  of  infonnation.  But  it  is  a  well 
known  fact  that  our  maple  groves  produce  yearly  over 
8700,000.00  worth  of  sugar  and  syrup;  that  our  farmers  sell 
annualh'  about  900,000  cords  of  pulpwood  worth,  on  an 
average,  $3.00  standing;  so  the  total  revenue  from  the 
private  forests,  including  also  the  value  of  the  firewood 
cut,  is  at  least  $7,000,000  per  annum. 

So  far  no  restriction  has  been  imposed  upon  these 
operations  nor  upon  the  disposal  of  the  pulpwood,  which 
is  exported  in  great  quantities  to  the  United  States. 

2. — Forests  on  Lots  Under  Location  Tickets 

Every  year  the  Govermnent  sells  to  settlers  lots 
of  land,  containing  100  acres  on  an  average,  and  usually 
well  timbered.  This  sale  is  effected  by  means  of  a  special 

contract,  called  a  "Location  Ticket,"  imposing  several 
obligations,  in  reference  to  residence,  clearings,  etc.  (4). 

When  the  settler  has  complied  with  the  various 
conditions  enumerated  in  this  contract,  he  is  entitled 
to  receive  his  letters  patent,  giving  him  full  and  free 
possession  of  his  lot. 

Owing  to  the  low  prices  of  lots  and  their  comparative 
richness  in  timber,  they  have  been  the  subject  of  vast 
speculations,  especially  since  1900,  when  spruce  and  balsam 
fir  became  very  valuable,  owing  to  the  progress  made  by 
the  pulp  and  paper  industry  in  the  Province.  But  the 
creation  of  the  Forest  Service  and  the  energetic  action 
taken  have  put  a  stop  to  such  waste  of  the  public  domain. 

The  forests  of  this  class  are  destined  through  force 
of  circumstances,  either  to  become  part  of  those  of  the 
first  class — when  the  settler  obtains  his  letters  patents — ■ 
or  to  revert  to  the  second  class,  (timber  limits),  from  which 
they  had  been  taken  out  to  be  granted  to  so-called 
settlers  who  have  not  fulfilled  the  conditions  of  their 
location  tickets.  Thus  the  area  of  these  forests  extends 
or  shrinks  from  year  to  year. 

There  are  at  present  about  15,000  lots  under  location 
ticket;  one  third  of  these  could  be  patented  if  the  owners 
would  take  the  trouble  to  take  the  necessary  steps  to 
obtain  a  definite  title. 

The  penalties  collected  from  speculators  from  1907 
to  1919  for  illegal  cuttings  amount  to  $300,000.00,  but 
the  annual  amount  of  such  fines  is  now  diminisliing 
greatly,  as  offences  of  this  nature  are  becoming  fewer. 

According  to  the  statistics  kept  by  the  Forest 
Service,  the  total  voltmie  of  the  cut  of  saw  logs  in  1918- 
1919  ̂ yas,  on  private  lands,  930,574,000  feet  board 
measure,  compared  with  980,700,000  feet  board  measure, 
upon  the  Crown  Lands. 

3. — Crown  Land  Forests 

Timher  Limits. 

This  class  comprises  all  forests  usually  called  "timber 
limits,"  leased  to  various  license-holders  at  different 
periods.  The  limits  are  exclusively  leased  by  auction 
after  a  notice  of  at  least  thirty  days,  but  we  have  always 
exceeded  that  delay.  This  auction  bears  upon  a  special 
amount  called  "bonus,"  which  constitutes  the  fee  for 
obtaining  the  permit  or  license  to  cut  exclusively  on  a 
specific  area.  In  1868,  there  were  already  19,000  square 
miles  under  lincense;  from  1868  to  1919,  55,200  square 
miles  were  successively  leased  as  timber  limits.  But 
owing  to  the  sale  of  lots  to  settlers  the  area  of  the  limits 
is  now  reduced  to  69,897  square  miles. 

All  these  forests  are  situated  beyond  the  villages, 
in  the  upper  basin  of  the  St.  Lawrence.  They  contain 
a  fairly  large  variety  of  merchantable  timber,  such  as: 
white  pine,  red  pine,  grey  or  banksian  pine,  spruce,  balsam 
fir,  cedar,  hemlock,  tamarack,  birch  and  maple. 

The  permit  granted  to  the  license-holder  is  valid 
for  twelve  months  from  the  first  of  May.  It  may  be 
renewed  every  year,  provided  the  license-holder  has 
complied  with  all  the  existing  obligations,  and  with  such 
others  as  may  be  determined  by  the  Lieutenant -Govemor- 
in-Council.  The  license  is  considered  as  a  negotiable 
security,  but  it  can  be  transferred  only  with  the  consent 
of  the  Minister  of  Lands  &  Forests,  and  after  the  payment 
of  a  fee  of  $4.00  per  square  mile.  This  system  has  enabled 
extensive  limits  to  be  concentrated  and  strong  companies 
to  be  formed  for  manufacturing  pulp  and  paper.     (5). 

The  principal  conditions  imposed  upon  the  license- holder  are  : 

1.  To  pay  the  bonus  as  set  at  the  auction. 

2.  To  pay  a  ground-rent  of  $6.50  per  square  mile, 
before  the  1st  September  of  every  year.  (This  amount 
will  be  raised  to  $8.00  per  mile  after  1923,  for  the  following 
five  years.) 

3.  To  send,  before  December  1st,  a  statement  of 
the  quantities  of  timber  it  is  proposed  to  cut,  giving  the 
places  where  they  are  to  be  cut,  and  the  persons  who  are 
to  do  the  lumbering: 

4.  Not  to  fell  any  white  or  red  pine  under  13  inches 
in  diameter,  nor  any  spruce,  cedar,  maple,  etc.,  under 
12  inches,  except  swamp  spruce,  paper  birch,  balsam  fir, 
poplar,  ash,  elem,  which  can  be  cut  at  a  minimum  diameter 
of  7  inches  measured  on  the  stump,  2  feet  from  the 
ground ; 

5.  To  have  all  the  timber  cut,  measured  by  a  culler 
holding  a  certificate  from  the  board  of  examiners  appointed 
by  the  Government; 

6.  To  allow  all  the  operations  to  be  inspected  by 
the  provincial  forest  rangers,  to  keep  a  shanty  book  in 
each  camp  for  the  recording  of  the  trees  cut  every  day, 
their  measurements,  etc.  ; 

7.  To  practice  as  great  economy  as  possible  in  the 
lumbering  operations; 
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k1  upun  iwivate  laiMl 

y      I  • 
.1  upim  : 

ddopttd  b>   iht'  iKixtiliiuDl.      ̂ ^cc  apiKikdu  Nu.  ̂ ,, 

10.    To  protivl  t!u-  limits  aKain^i  liri-,  trl•^passe^s, 

dad 

fe- 

ll. To  exix>rt  no  umlK-r  tluil  is  not  maiiufaclurt-d 
in  Canaida.  i.e.  convtTtc*d  into  pulp  and  pa|x-r.  dcaU 
t*  boards,  or  into  an\'  t»thrr  articles  ol  iradi-  or  nu-r- 
handisf  of  wt"  '     ■•  h  timber  is  onlv  thi-  raw  matinal. 
\rt.  Hi  ol  Ki.  >K 

From  1867  to  1919,  tlic  forests  under  license  liave 

otought  in  the  following  amounts  to  the  I*rovince:  - 
(a) 

(fc) 
(f) 

id) 

(-.tiiimil  rt-nt» 

1: 

S8.('>JK  111  22 
1  :;■  Kj 
ll.iu-^it:     111'"»  .>*.i..)„;' 09 

Rovaliies  or  dues  on  timber  cut   .31.812,403.59 

].    ■ ia\i-  1,072,768.68 

Making  a  total  of  $45,543,764.02 

revenue    of    the    Department    now  exceeds 
00  per  annum. 

TTie  cut  on  the  limber  limits  during  the  fiscal  year 
ol  1918-19.  amounted  to  800.923,286  feet  board  measure 
of  spruce,  balsam,  jack  pine,  hemlock,  birch,  poplar. 
tawlogs. 

11  >>    feet    board    measure    of    while    pine. 
1      :     1  ̂  7   feet  board  measure  of  red  pine  and 

hardwood. 

l»Vi.851  railway  lies. 
1-  '3  cubic  feet  of  square  timber  and  minor 

tjuaiiiuie^  of  other  wood  goods,  such  as  poles,  firewood, 
so  that  the  total  cut  was  practically  equal  to  one  billion 

ft-.    ■  -  -uTe  per  amium.     i  In  sealing  round  timber, 
«.' »     ..  «.-quals  8  board  feet,  in  average.) 

4.    Township  Forest  Reserves 

Since  1911.  the  Forest  Service  has  devoted  much 
attention  to  setting  apart  theuncultivable  vacant  lands  in 
certain  Townships  to  form  forest  reser\es,  which  are 
destined  to  supply  timber  to  the  inhabitants  of  the 
neighbouring  villages,  under  special  regulations.  (See 
appendix  No.  6). 

Seventeen  township  forest  reser\'es.  covering  a  total 
area  of  265.000  acres,  have  this  been  created. 

Tb   vnity  of  limber  cut  on  these  reser\'es.  in 
1919,  ,  d  to  111.784  cubic  feet  of  building  limber 
and  2<  Aood.  which  brought  a  revenue  to 
the  C:  as  slumpage  due^. 

5.- Forests  Not  Leased:  or  N  irgin  Forests 

These  forests,  which  are  free  from  any  incumbrance 
extend  beyond   those  under  license,   lie    either  in  the 

lix^Uitc. 

The  limber  in  ll 
l>alsam  fir,  pi>plar  ;r 

acre   v;i' 
wiiod. 

pulpwxuxi.  .. eacli  of  the 

long,  many  pulp  ai. 
Northland,  which  wi,.  ̂    .... 
and  advance  the  progress  of  . 

•n. 

The  Forest  Wealth  of  Quebec 

Our  primœval  forests  were  very  rich.  The>'  extended 
to  the  ven,' shores  of  the  St.  LawT  "  n  to 
understand   by  the  relations  o!      .  of 
Canada.  (See  Cliai: 

sibled  chief! V  of  \v' (Pinus    1  11    lir    lAbieb    ii 
spruce    1   c   -  V)lack  spruce    i   
hemlock  v  Isuga  La:  .  while  cedar     ihuyaUcci- 
denlalis^,   tamarac     i-^i>.^   Americana',   white  and  red 

oak   iQuercus  Alba    and    Quercus  Rubra  ,  elm     L"lnu> 
Americana  and  I'lnus  Fulva  .  maple    *  ' Acer  Sacchannum  and  Acer  Rubrrnn 
and  Betula  Papenfefa^.  etc.  etc..    Al 
a  large  size,  giving  a  wood  of  fin>i  v 
settlement   and   fires   soon  caused   the   :  of   the 
forest,  first  along  the  river  fronts  and  fu\^.._      nlo  ihe 
interior. 

Until  the  beginning  of  the  19ih  century,  our  export 
trade  was  insignificant,  limited  to  the  demxtr  <?-  of  the 
colony;  the  shipping  industr\'  was  also  in  cy. 
After  1830  the  European  market  beç;--  '       • 
demand  upon  our  forests,  w  hich  has  ». 
in  volume,  even  after  the  wooden  siupomici:i^  liiuo^ir;. 
had  disappeared  in  Quebec. 

The  first  licenses  to  cut  timber  on  the  Crown  Land> 

Were  granted  in  1826,  and  th.  '  ntinued until  the  present  day  with  ditions 
of  the  lease.     i8)  iS»  IVpart- 
meni  of  Lands  and  1 

Notwithstanding   the   difficulties   of   access   to   the 
virgin  forests,  the  fir- 
their  axemen  very  i.; 
covered  the  whole  t*';iion  where  w; 

A  little  red  pine  was  than  cui  n  '■    
rafted  down  the  Ottawa,  the  C  \re 

rivers,  and  so  to  Quelxx-,  w^.'  j.v  .".i  * Richelieu  districts,  o;ik  and  were  a. 

on  the  cribs.     1'  fi  Luiung  in 
days  were  rudii:.  the  cutting  a: 
being  done  with  the  a\c.     1  iie  cuUing  of  the  fore»i  .^ 
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very  bad,  as  only  the  best  trees  were  selected  ;  moreover, 
only  logs  of  the  best  quality  were  taken  out.  How  much 
timber  was  thus  wasted,  no  one  can  tell;  but,  even  now, 
we  come  across  some  of  these  old-culled  logs  from  which 
excellent  timber  is  yet  made.  As  a  matter  of  fact,  we 
have  become  less  exigent,  because  the  white  pine  is 
now  rare  and  because  settlements  and  too  often  the 
fires,  have  compelled  the  forests  to  fait  back  on  the 
upper  slopes  of  the  river  basins,  into  regions  remote  and 
more  difficult  of  access.  Until  1900  the  white  pine 
led  the  list  of  the  trees  lumbered;  but  spruce,  which  had 
gradually  gained  favor,  owing  to  its  qualities  and  its 
lower  price  came  into  great  demand,  not  only  for  build- 

ing purposes,  but  also  for  pulp  and  paper  manufacturing. 
Hence  the  cut  of  these  species  has  increased  wonderfully, 
as  has  that  of  balsam  fir,  which  wood  is  somewhat  similar 
but  less  valuable.  The  other  species  gained  ground  later 
and  the  volume  of  their  cut  is  now  quite  large.  In  fact, 
all  the  resinous  trees  of  our  forests  are  now  utilized, 
and  it  remains  only  to  dispose  profitably  of  the  hard 
woods,  which,  owing  to  their  greater  density,  cannot  be 
easily  floated  to  the  mills.  Efforts  have  been  made 
and  are  yet  made,  to  solve  this  problem.  Therefore 
the  stumpage  value  of  the  hardwoods  is  rather  low,  while 
that  of  white  pine  and  spruce  is  comparatively  higher. 

The  Province  of  Quebec  is  well  justified  in  spending 
enough  money  to  protect  her  forests  from  fires,  and  to 
develope  adequate  means  to  utilize  this  immense  fortune. 
Naturally,  it  is  impossible  to  do  this  all  at  once,  but 
we  are  satisfied  with  the  results  already  obtained  and  we 
shall  continue  to  ameliorate  our  conditions  as  the  econo- 

mical movement  of  the  country  warrants  us  to  do  so. 

Our  Lumber  Industries 

The  value  of  all  forest  products  in  Canada  for 
1917  is  estimated  at  $190,000,000  (See  Canada  Yearbook 
of  1918,  p.  49),  the  share  of  the  products  of  this  province 

being  about  30^"^.  Though  a  quantity  of  logs  exceeding 200,000,000  feet  board  measure  is  shipped  annually 
outside  of  the  Province  to  be  converted  in  the  mills  of 
New-Brunswick  and  Ontario,  yet  the  lumber  production 
of  Quebec  exceeds  all  the  others,  and  we  find  that  for 
several  years,  Quebec  has  ranked  first  for  its  forest 
production.  There  are,  in  Quebec,  over  2,600  establish- 

ments in  which  wood  is  the  main  raw  material  of  which 
there  are: 

2,200  Sawmills 
369  Sash  and  door  factories 
281  Planing  mills  factories 
34  Furniture  &  chair  factories 
30  Pulp  &  paper  mill  plants 
30  Box  &  crate  factories 
23  Farming  implements  factories 
22  Vehicle  &  carriage 
14  Butter  tub  &  box  factories 
12  Broom  &  brush  factories 
10  Boat  &  ship  building  plants 
8  Casket  &  coffin  factories 
8  Flooring  mills 

Besides  sundry  establishments  producing  railway 
cars,  daily  implemeuts,  store  fixtures,  matches,  elevators, 

barrels,  bobbins,  and  spools,  cigar  boxes,  corks  and  cork 
goods,  frames,  charcoal,  gun  handles,  clothes  pins,  stair- 

ways, woodfiber  or  excelsior,  patterns,  beds,  sewing  ma- 
chines, musical  instruments,  pianos,  organs,  veneer, 

sporting  goods,  trunks  and  valises,  etc.,  etc. 

Needless  to  say,  several  firms  produce  at  the  same 
time  quite  a  number  of  the  articles  mentioned  above. 

With  a  few  exceptions,  all  our  large  mills  depend 
mostly  upon  the  leased  timber  limits  for  their  annual 
supply  while  the  remainder  receive  their  lumber  from  the 
private  forest  owners. 

We  may  say  that  heretofore,  the  lumber  industry 
in  this  province  has  been  conducted  solely  according  to 
the  demands  for  particular  products  according  to  the 
facilities  of  transportation.  Water  courses  had  to  be 
used  in  the  past  and  are  still  used,  as  being  the  cheapest 
carriers,  and  often  the  only  one  possible.  A  very  small 
portion  of  the  timber  trade  in  this  province  is  now  moved 
by  the  railways;  but  this  system  is  gaining  ground  and 
it  will  develop  more  rapidly  now  the  hardwoods  can  be 
sold  profitably.  Owing  to  the  rather  low  altitude  of 
our  mountains,  lumbering  is  not  confronted  here  with 
all  the  engineering  difficulties  of  the  Pacific  Coast,  but, 
other  problems  are  sufficient  to  give  the  operators  plenty 
to  think  about.  In  the  past,  the  main  trouble  was  with 
the  forest  speculators,  now  it  is  the  scarcity  of  labour. 

Owing  to  our  excellent  system  of  rivers,  their  excep- 
tional size  and  the  normal  rate  of  precipitation,  the  logs 

cut  can  be  driven  to  the  mill  sites  at  a  moderate  cost. 
Our  railways,  if  not  as  numerous  as  elsewhere  in  Canada, 
yet  are  devised  in  such  a  manner  as  to  feed  a  large  part 
of  our  territory.  In  particular,  the  Transcontinental  has 
opened,  in  the  Northwest  of  this  Province,  the  Abitibi 
region,-  which  is  an  excellent  agricultural  section,  as  good 
as  any  of  the  Clay  Belt;  this  district,  which  will  soon 
become  a  very  good  farming  country  is  now  producing 
over  90,000,000  feet  b.m.  yearly.  Excepting  the  years 
of  the  Great  War,  our  lumbermen  had  little  difficulty  in 
obtaining  labour,  at  moderate  prices,  but  now  this  problem 
is  vexing,  and  in  certain  sections  many  are  afraid,  and 
with  reason,  that  the  lumber-jacks  will  not  be  available 
in  the  future  as  they  formerly  were. 

Another  drawback  is  the  excellence  of  our  men  for 
this  class  of  work,  as  they  can  handle  the  axe  very  well, 
are  good  drivers  and  are  in  fact  experts  in  every  line  of  this 
trade,  hence  the  great  demand  for  French-Canadian 
bushmen  from  every  Province  and  also  from  many  of  the 
States  of  the  American  republic.  In  1918-19  some 
22,265  men  were  employed  on  our  timber  limits,  and  at 
least  10,000  others  upon  the  private  forests,  making  a 
total  of  32,000  men  employed  in  the  cutting  of  wood- 
lands. 

In  latter  years,  some  efforts  have  been  made  to  eraplo\' 
steam  and  gasoline  tractors  to  diminish  the  expense  of 
haulage.  We  must  improve  our  methods  of  lumbering 
as  the  increase  in  the  cost  price  of  logs  is  constant; 
machinery  as  well  as  engineering  skill  will  be  called  on 
to  replace  human  labor,  which  is  becoming  rare,  more 
expensive.  However  it  is  certain  that,  as  long  as  the 
colonization  continues  to  expand,  and  it  must  gradually 
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t-ktriKi  n\tr  ivirî  df  tlir  imw  li»rr>t»-d  arl-;^^    ilu    liirn(>rr 
compel  I»m1  aiiUMi^st  (Ita-  ̂  
ni*'"'"  ■■•r>    ■•    Juli-  ami  stmnK  'i"  ■ 
ll.  lis.     Al   ail  fvnilN.   U   vkimUl   l>«  r 
Uicni   i"  uini.iir  S»ctli\l>  lurlfjmis,  i.r.   by  csi.ic'u-iiui^. 

at   srvfial   ixunts  ii(   (lu-ir   (inilH-r   IuiUIidkh.   K^tJup^>  ol 

(arms  in  I  ><  ' 
An  «'  .1    to  thiv  industry  is  tlu- 

great  (aiiliiy  lur  ̂ hl|)plIlK  ilu-  iiiiin)i(-(1  ;  cithi-r  t<> 
Kiin>i^  .ir  to  any  \xmn  ol  the  lùj>li-ru  A...  :  .,..:i  inarkfts. 
()\  o(  the  cut  o(  sawloK^  is  iH>w  stupped  to  Kurojjf . 
aiHi  ii.i;i  i«(  thr  cut  t>l  pulpwtKid  IS  now  coiivrrtt'd  into 
pulp  or  iviprr  m  this  province,  the  rest  tx-inii  exported  to 
til.    Î  '  -  The  St.  Uiwi.  ■    •         M 
}x  »'Ver>'  i^>i!\t.  till 
<K  rves  au-  Lx i;  ■  <l 
ti'  .  the  harix)ui  il. 

Quebec  and  irois-Uivières,  are  beinj;  equipped  to  compete 
with  any  in  ihe  world. 

With  the  rapid  exhaustion  of  the  timber  supply  of 

Fi  id  of  the  I'nited  States,   the  (xwilion  of  the 
r-  I  (Juelx-c  Is  unujue;  located  ck)se  to  these  two 
e\n  1  <  :  kt  •  It  will  always  find  a  clumce  of  seUing 
piuiiLi    ;  :'     loresls  prixlucts.  and  this  should  Ix'  a 
sulbcieni  reas^on  for  each  lumberman  to  organize  his 
biivin. —  1^  TTii.K.nily.  The  pulp  &  papx^r  companies 
h.  .:i  to  do  so.  but  the  other  forest  owners 
ha\f  iioi  uoni  much  in  this  line.  We  hope  that  they  will 
do  their  share  as  the  government  is  endeavourinj;  to  do 
all  what  it  can. 

Little  attention  has  yet  been  given  to  foreign  markets. 
The  Forest -Service  has  been  studnng  this  question  for 
two  years,  and  numerous  enquiries  received  direct  or 
through  the  channel  of  the  Department  of  Trade  and 
Commerce  of  Ottawa  have  been  communicated  imme- 

diately to  forest  companies;  we  know  tliat  some  of  them 
b  .!  in  obtaining  a  contract  in  this  manner. 
I  not,  this  would  be  suflicient  to  show 

::    iM.;i,c    ihc   immense   possibilities   that    lie   abroad. 
I  id  I  In  obligation  to  prepare  ourselves  to  meet  the 
demands  of  the  world  in  this  trade,  especially  now  that 
the  European  lumber  markets  have  undergone  radical 
iranslomuitions  since  the  war. 

Forest  Administration 

From  the  beginning  of  Confederation  until  1873. 

'■  11  of  the  cutting  of  timber  ujxtn  Crown 
U:  ;t   entirely  to  the  local  agents  under  the 
direction  of  two  superior  officers.  License-holders  were 
hfwirwi  T^.-n.  as  now.  to  send  in  detailed  reports  of  their 
II  operations,  but  the  Crown  agent  could 

«'•  lively  check  by  his  cullers  the  reported  quan- 
ta uare  timber;  consequently,  only  of  a  portion  of 

t:  iien  cut  was  been  fiillv  reported  bv  the 

li.  .  .       »~  . 

In  ltt73,  a  body  of  forest -rangers  was  e  i. 
The  duties  of  these  forest -rangers  (numbering  _:.:•  ...  ... -i. 
and  78  in  1889  who  acted  under  the  direction  of 
T*-  '  '  ■'  -  "  '  uperiMUndi-nts.  consisted  in  finding 
<•'  .:ist  the  forest  law>  and  reinjlation-, 
by  im.;i  :  r  by  settlers,  and  also  ;■  ii; 
the  farm:;  .  of  Crown  lands  most  a'  iv 

'ittinte<l   ff>r  srttlrfnrnt       The  n»-w   v.'s'rnt   h:tf1   a   ;:fr>r1 

and  loi 

III  : 
loth»   ̂  
wit) 

\    ■ 

lieli  tl»e  slate  or  to  priva' 

I  ul   lores  I  ><-rvice  of  ;' 
at   present   (•oi>v(ilult-<l.   has  : 

iioiis  on  Crown  lands. 
technical   work  of  the   l.,^   - 
forests. 

The  present  staff  co 
The  Cluef  of  ti..  ... 
The  .\s6istant  Chief  <jI 
32    Forest    Engineers. 

pectors.  .\ssistant  ! 
78  Forest -r 25  Student 
2  .accountants. 

Sé-t  \  1.  I 

,  ̂       1  'l^LI  n.  i -,  etc. 

Refure«tatiun 

Il  is  only  recently 
reclaim  our  waste  lands . 

Oka,  in  1889,  under  the  direction  oi  Father  Le!' 

Sulpician  priest,   who  succeeded  in  refor— '>'  • acres  of  shifting  sands.     This  plantation 
of  white  pine  and  spruce  wila>tock.  but  n  .  s<. 
well   that  many  of  the  irt-trs  have  now   a  :   of 

9  to  13  inches  and  a  "  !  sonit-  4 3  t<    " dimensions  would   i  -     .         .  r  had   a    n; 
Ix-en  made  now  and  then.      Sf.  lurd 
the  acclimatization  of  some  imp  .:rid 

we  have  to-day  at  Le  Platon-   the  - 
of  the  Joly  de  Lotbinière  family     a  .^..v>.,.^.  ...,.•..  -, 
black  walnut,  besides  various  plantations  of  other  forest 
trees. 

In  1908,  a  Provincial  Nursery  of  forest  tree*  »-as estabUshed  at  Berlhier\ille.  with  tl 

not  only  indigenous  in-es  lor  the  ri 
lands  and  plantations  in  the  forest > 

increase    their    productivity;    bii'    ' 
also  considered  and  a  systematic 

there  of  all  the  trees  grow.- 
present  the  nurser\'  has  a 

and At   1 
Ix^-n  ri 
sow  ing  I 
work  is  in 

to  our  \  "' 
coming 

demand    in:    ;>:. 
large,  the  limit 

It  is  a  ]''  .k  Uo:u.-  by  V.u: 
Lauren'.  1      ̂  
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We  are  led  to  believe  that  this  movement  will  increase 
very  much  in  magnitude,  and  it  is  the  intention  of  the 
government  to  keep  pace  with  the  demand  which  it  has 
created. 

We  must  also  mention  that  the  students  of  the  Quebec 
forest  school  go  to  Berthierville  every  Spring  in  order 
to  assist  in  the  shipping  of  the  material  and  in  all  the 
work  of  seeding,  transplanting,  etc. 

The  projects  of  the  Forest  Service  in  this  line  are:— 
1.  The  establishment  of  forest  school  nurseries  and 

the  creation  of  scholastic  societies,  to  do  the  plantation, 
in  each  \allage,  not  only  of  forest  trees  but  also  of  shade 
trees,  such  as  is  done  in  Europe. 

2.  The  creation  of  communal  forests  or  city  forests; 
a  few  projects  are  already  under  consideration. 

3.  The  plantation  of  roadways,  in  co-operation  with 
the  Department  of  Public  Roads. 

4.  The  plantation  of  all  the  waste  lands,  which 
cover  over  three  million  acres  in  the  Province.  The 
Government  has  already  led  the  movement  by  purchas- 

ing a  tract  at  Lachute,  but,  we  expect  the  private  owners 
to  do  their  share,  and  will  furnish  them  the  material 
at  a  very  moderate  price. 

5.  The  plantation  of  timber  limits,  in  order  to 
reforest  the  burned  areas  to  increase  the  wealth  of  green 
tracts  and  the  introduction  of  better  species.  We 
estimate  that  there  are  at  least  3,000,000  acres  that  now 
require  such  treatment.  All  these  projects  are  under 
study;  we  expect  to  come  soon  to  an  agreement  with  the 
limit-holders  as  to  the  conditions  under  which  this  work 
should  be  done. 

6.  The  introduction  of  foreign  stock.  (We  have 
introduced  European  Larch,  Norway  Spruce  and  Scotch 
Pine,  owing  to  the  great  facilities  for  obtaining  good 
and  fresh  seed,  and  the  good  growth  made  by  these 
trees.)  But  we  prefer  to  limit  the  use  of  the  foreign  trees  tor 
the  creation  of  parks  and  arboretums  until  they  show 
they  are  thoroughly  acclimated.  Some  fifty  foreign 
species  are  under  observation  at  Berthierville,  such  as 
Bull  Pine  (Pinus  Ponderosa),  Common  Alder  (Alnus 
communis),  Austrian  Pine  (Pinus  austriaca),  Black 
Walnut  (Juglans  Nigra),  European  Walnut  (Juglans 
Regia),  etc. 

Encouragement  to  the  Forestry  Movement 

The  Province  was  the  first  to  take  a  decided  interest 
in  forestry  questions.  The  first  forest  congress  in 
America  was  held  in  Montreal  in  1889,  and  ever  since 
the  creation  of  the  Canadian  Forestry  Association,  the 
Quebec  people  have  always  welcomed  its  meetings,  fol- 

lowing them  in  great  numbers,  and  still  form  a  very 
large  part  of  its  members.  We  must  recall  here  the  good 
work  done  by  the  late  Mgr.  Laflamme  of  Laval  University, 
by  the  late  Sir  Henri  and  Sir  Edmond  Joly  de  Lotbinière, 
and  also  by  the  Venerable  Mr.  Little,  who  devoted  them- 

selves to  the  advancement  of  this  great  question.  For 
a  time,  the  Provincial  Government  had  left  to  the  ini- 

tiative of  these  good  citizens  the  bringing  the  attention  of 
public  on  this  question;  but,  in  1905,  Sir  Lomer  Gouin, 
in  publishing  his  programme,  as  Prime  Minister,  an- 

nounced his  intention  to  establish  soon  a  forest  school. 

and  two  young  men  were  sent  to  the  Yale  Forest  School, 
to  study  forestry.  After  their  graduation,  they  were 
given  leave  to  visit  the  European  forests  and  study  to 
what  extent  their  methods  could  be  adapted  to  our 
conditions.  This  led  to  the  organization  of  the  Forest 
Service,  which  took  place  in  1909,  followed  next  year 
by  the  opening  of  the  Forest  School,  just  a  few  months 
before  the  death  of  Mgr.  Laflamme,  who  had  lived  just 
long  enough  to  see  the  realization  of  the  doctrine  that 
he  had  not  preached  in  vain. 

As  mentioned  elsewhere,  a  Forest  Nursery  was 
established  at  Berthierville,  and  a  definite  policy  adopted 
for  the  reclamation  and  plantation  of  the  shifting  sands 
and  waste  lands  in  the  Province. 

Fxirther  to  enlighten  the  public,  lectures  are  given 
throughout  the  province  by  some  of  the  members  of  the 
Forest  Service,  and  a  few  publications  are  edited  in  the 
same  spirit.  Owing  to  the  great  task  ahead  this  part 
of  the  programme  has  been  somewhat  neglected, 
but,  with  the  increase  of  the  technical  staff,  we  expect 
to  issue  numerous  publications,  and  start  a  vigorous 
campaign  to  educate  the  farmer  upon  the  management 
of  his  woodlot  and  the  necessity  of  planting  his  poorest 
lands. 

Exhibits  are  also  prepared  for  the  various  fairs  or 
exhibitions,  and  collections  of  the  woods  of  the  various 
Canadian  timber  trees  are  furnished  to  educational 
institutions. 

An  intimate  connection  is  maintained  with  the 
Canadian  Forestry  Association  and  it  is  even  proposed 
to  start  a  Provincial  Quebec  branch,  to  achieve  more 
complete  results. 

The  Administration  of  the  Crown  Lands 

We  deem  it  necessary  to  give  now  some  details  of 
the  system  followed  for,  the  extension  of  colonization  in 
our  Province  as  there  are  yet  many  misunderstandings 
on  this  subject. 

The  first  settlements  were  established  along  the 
shores  of  the  St.  Lawrence,  and  the  King  of  France 
granted  to  his  military  officers  large  tracts  of  lands,  known 
as  seignieuries.  The  seignieurial  system  was  continued 
until  1793,  when  it  was  replaced  by  the  present  system  of 
townships  and  lots,  by  which  the  settler  can  purchase  a 
lot  without  the  incumbrance  attached  to  the  former 
deed  of  sales.  (See  the  study  of  Mtre  Bouffard,  advocate, 
in  Quebec.  Yearbook  for  1915,  pp.  255-270).  At  the 
suggestion  of  Governor  Carleton,  a  return  was  temporarily 
made  to  the  seignieurial  system,  but  only  eight  seignieu- 

ries were  granted  by  the  English  King,  as  the  public 
insisted  and  obtained  the  re-establishment  of  the  town^ 
ship,  which  has  ever  since  given  full  satisfaction,  not- 

withstanding the  errors  made.  At  the  present  time  we 
proceed  as  follows:  a  systematic  recormaissance  is  made 
of  all  the  unsurveyed  lands  adjoining  the  settlements 
by  officers  of  the  Forest  Service,  and,  according  to  the 
reports  of  these  experts,  the  township  is  classified  into 
agricultural  and  uncultivable  or  forest  land. 

Following  the  spirit  of  the  programme  outlined  in 
the  Royal  instructions  to  Governor  Murray,  in  1763,  a 
village  site  is  reserved,  in  each  township,  and  when- 

ever possible  the  location  of  the  church  is  also  made  in 
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(iiri-iiii;iL<    uf  L. HXÎ    farmlands  is  naturally   small   and 
15','  of  the  area  of  Old  Quebec. 

U  1- i;.i.«..i  w.Ki.v  1  ̂ 'ii  nil  I  entrai  plain  of  the  St.  Lawrence, 
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where    the    colonization    movement    now    extends,    the 
percwitage  is  naturally  smaller;  therefore  it  is  always 

\   to  make  a  thorough  classification  of  the  town- 
order  to  avoid  the  selling  of  poor  lands.     The 
nple  of  wliat  the  Government  does  in  this  regard 

.    ...  ...L  .\bitibi  region,  which  forms  part  of  the  famous 
Clay  Bell  of  Ontario  and  Quebec;  a  few  years  ago  there 
was  only  the  virgin   forest   in  this  Northern  and  cold 
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ul  to-day  we  see  that  4200  farm  lots  liave  been  sold, 

and  a  population  of  atout  10.000  inhabitants  has  estab- 
lished itself  to  lx*gin  the  clearing  and  cultivation  of 

these  good  lands.  On  seme  lots,  from  30  to  (30  acres 

have  been  completely  cleared  and  sown;  crops  are  alread\' 
obtained  and  the  Abitibi  will  soon  become  the  granar>' of  our  Province. 

This  example  shows  vividly  that,  where  the  soil  is 
good,  the  Government  will  do  everything  pos.sible  to 
encourage  and  stimulate  colonization,  but.  where  the 
soil  is  poor,  it  is  the  policy  of  the  administration  to 
protect  the  settler  against  himself,  as  his  efforts  would 
be  spent  unprofiiably  and  the  land  after  it  is  cleared 
would  be  worth  much  less  than  before. 

The  control  of  the  Government  tends  to  restrain 
the  settler  from  wasting  his  energies  on  poor  lands,  to 
prevent  him  from  cutting  his  trees  too  soon,  to  make 
him  bum  his  clearings  without  causing  any  damage  to 
his  own  wood  lot  and  naturally  to  the  adjoining  properties; 
in  a  word,  to  do  good  and  real  settlement  by  clearing 
each  ye;i  h  land,  so  that  he  will  soon  be  able  to 
live  on  ■  lot      When  he  lias  established  his  good 
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under  license  were  handled  properly,  they  could  produce 
ten  times  as  much  wood  as  they  do  now  and  this  without 
the  least  danger  of  exhausting  them,  each  operation 
leaving  them  in  a  better  producing  state.  Let  us  not 
forget  that  there  are  in  addition  some  75,000,000  acres 
of  virgin  forest  lands,  containing  on  an  average  at  least 
3  cords  per  acre,  or  225,000,000  cords  of  pulpwood,  which 
we  consider  as  a  reserve  for  future  developments. 

One  of  the  present  drawbacks  is  that  the  lumbering 
operations  are  concentrated  over  too  small  areas;  in 
order  to  reduce  the  cost  of  logging,  the  limit-holders  have 
a  tendency  to  cut  too  much  material  per  acre,  leaving 
behind  only  a  small  forest  capital  to  reduced  the  future 
stand.  As  the  average  rate  of  annual  growth  in  volume 
is  about  2'^f  we  could  afford  to  come  back  every  40  years 
to  the  same  place  by  removing  only  half  of  the  actual 
stand,  but  if  more  than  that  is  taken  out,  it  means  that 
the  tract  cannot  be  lumbered  before  a  longer  period. 
The  larger  you  leave  the  trees  or  the  more  timber  you  leave 
behind,  the  sooner  you  are  in  position  to  log  again  at 
the  same  place.  We  fully  agree  with  Mr.  Chahoon 
(See  Montreal  Gazette  commercial  and  financial  review 
for  1919,  p.  42)  when  he  says  that  hereafter  we  shall 
have  to  regulate  the  volume  of  the  cut,  reducing  it  where 
it  is  needed;  this  will  mean  an  increase  in  logging  expenses, 
but  our  lumbermen  and  papermen  are  certainly  in  a 
position  to  stand  this  additional  expenditure,  they  will 
certainly  willingly  make  this  little  sacrifice,  knowing 
that  their  woodlands,  instead  of  losing  value  are  becoming 
richer  and  that  the  propects  are  they  will  be  able  in  the 
near  future  to  cut  much  more  timber  than  before.  Of 
course,  the  limit  holders  will  have  to  seek  elsewhere 
the  quantities  of  timber  they  cannot  find  now  on  their 
limits,  but  they  are  still  immense  areas  under  license 
that  are  not  operated,  and  which  should  be  lumbered 
before  the  timber  dies  of  over  maturity  or  disease,  such 
as  it  is  the  case  with  balsam  fir.  They  could  also- buy 
part  of  the  900,000  cords  of  pulpwood  offered  for  sale 
every  year  by  the  private  forest  owners.  Is  it  not  a 
pity  to  see  each  year  so  much  timber  leaving  this  Province 
to  feed  the  foreign  mills  whereas  it  could  be  used  here 
with  profit,  and  would  lessen  by  so  much  the  drain 
upon  our  forests  ?  I  cannot  understand  the  indifference 
of  some  of  our  paper  companies  in  this  regard;  it  would 
prolong  the  life  of  their  woodlands  if  they  entered  into 
competition  for  this  wood,  which  they  are  in  position  to 
buy  at  a  higher  price  than  their  competitors.  A  few 
years  ago  I  tried  in  vain  to  interest  some  papermen  in 
the  pulpwood  of  the  Abitibi  district;  but  they  would  not 
consider  my  proposal  on  account  of  the  freight,  yet  the 
same  pulpwood  from  Abitibi  is  shipped  every  year  to 
numerous  points  of  the  LInited  States   at  distances 
twice  as  great  as  that  to  their  mills.  In  concluding, 
the  measures  to  be  adopted  for  the  welfare  of  our  forest 
are  the  following: 

1.  An  inventory  of  all  the  forest  lands;  we  ignore 
all  of  the  North  Shore  forests,  the  Ungava  is  still  an 
unknown  factor.  There  are  in  these  Northern  lands 
immerlse  tracts  of  forests  that  could  supply  numerous 
large  paper  plants.  We  should  know  of  them  as  soon 
as  possible.     These  explorations  will  require  many  years, 

but  with  modern  conveniences,  with  the  use  of  airplanes, 
the  work  can  be  shortened  very  considerably. 

2.  The  next  point  is  to  devote  much  attention  to 
the  classification  of  lands.  The  agricultural  soils  should 
be  mapped  and  organized  for  the  establishment  of 
settlers  under  the  best  conditions.  The  experiment  of 
the  Abitibi  is  a  direct  proof  that  it  is  yet  possible  to 
colonize  with  success  in  our  Province,  and  the  same 
methods  should  be  repeated  wherever  there  is  a  group 
of  suitable  lands  that  can  form  several  parishes.  The 
separation  of  forest  lands  from  cultivable  tracts  is  progres- 

sing rapidly,  but  the  work  could  be  yet  accelerated  for 
the  greater  good  of  the  settler  and  the  lumbermen. 

3.  Technical  studies  of  the  growth  of  our  forest 
trees,  of  their  reproduction,  of  the  best  methods  of  handling 
our  woodlands  should  be  continued,  so  .as  to  enable  us 
to  organize  solidly  the  management  of  our  forests,  in  order 
to  insure  their  perpetuity,  and  to  increase  their  possible 
annual  yield. 

4.  Economical  methods  have  already  been  introduc- 
ed in  lumbering,  but  there  is  still  a  great  amount  of  waste 

in  the  woods  and  in  the  driving  of  logs  owing  to  the  great 
distance  between  the  mills  and  the  forest.  New  method 
of  transportation  may  have  to  be  devised  to  avoid  this 
loss,  and  particularly  to  allow  the  removal  of  the  hard- 

wood which,  in  many  cutover  sections,  is  crowding  out 
the  resinous  trees  that  have  been  left.  I  do  not  doubt 
that  the  birch  and  the  maple  will  be  utilized  before  long 
for  making  pulp,  their  value  for  Itmiber  is  now  very 
high,  therefore  it  will  not  take  long  before  it  may  pay  to 
operate  railways  to  lumber  such  tracts:  but  this  will 
depend  upon  the  demand  and  the  selling  price  of  limiber 
and  of  paper,  and  also  upon  the  volume  of  the  stand  per 

acre.     ' 5.  The  protective  systems  and  organizations  elabo- 
rated recently  should  be  rapidly  extended  all  over  the 

province,  so  as  to  safeguard  the  remaining  forests  against 
fires.  If  we  can  protect  the  actual  reproduction  against 
fires,  we  need  not  be  afraid  of  the  future,  because  our 
forests  trees  will  seed  over  the  cutover  lands  and  the 
brûlés,  and  a  new  forest  will  soon  spring  up.  We  have, 
(and  this  is  often  forgotten  by  many),  extensive  areas 
of  young  forests,  forming  the  reserves  of  the  future; 
these  must  he  protected  as  well  as  the  large  trees  so  as  to 
insure  perpetuity  in  our  forests. 

6.  Now  that  our  forests  are  becoming  effectively 
protected  against  fire,  we  can  devote  our  attention  to 
reforestation,  but  it  will  be  necessary  to  do  this  work  in 
a  business  way.  First,  all  the  available  waste  lands 
belonging  to  private  owners  should  be  planted  so  as  to 
furnish  the  necessary  supply  to  our  villages,  to  our 
markets,  and  to  bring  these  lands  into  a  revenue  produc- 

ing state.  The  government  will  certainly  encourage  this 
enterprise;  we  have  established  a  nursery  at  Berthierville 
for  this  very  purpose,  and  we  have  already  made  several 
demonstrations  of  the  feasibility  of  this  work,  notably 
at  Lachute  and  Berthier  Junction.  The  reforestation 
of  the  timber  limits  is  also  included  in  our  programme. 
The  goverrmient  owning  the  land,  not  the  limitholder,  is 
the  first  interested  in  this  work.     We  shall  do  this  work 
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pupuiaUuii  wislio  III  siv  this  piuvincf  advanci-  and  show 
the  It«d  to  the  others.  We  shall  soon  liave  the  lar>!est 
paper  mills  of  the  world  as  we  have  extensive  resources 
in  our  forests  and  in  our  water  powers;  the  kx'ation  of 
C^bec  is  such  that  we  can  bid  for  the  markets  of  the 
world  with  all  our  comix-titors.  We  shall  achieve  all 
this  by  w^)^kln^;  together,  b\'  making  the  necesNary 
exiJendilun-  and  by  sui)pi>rtinn  the  measures  of  the 
Roxermnciu  which  lias  done  m)  much  already,  and  which 
is  interested  in  encouraging  the  steady  development  of 
iiur  orii\  nice. 

Note. 
1M15.  p.  131 

.\ppendlx 

No.    1.-  Statistical    year   book   of   Quelx-c, 

Note.— No.  2.~\'ol.  \.  pp.  9  &  yo  of  Dominion  of Canada  Census  for  1911. 

Note. — No.  3.-  The  following  complete  inventory,  of 
45  acre»  of  a  private  forest  made  by  the  students  of  the 
Forestry  School  in  the  vicinity  of  the  city  of  Quebec,  is 
an  instance  of  this  variety  of  species: 

""      '    I  pine  trees  containing     41,854    F.B.M.  (1) «i.740 

.>l.l(i3 
4U.547 

1,637 
57.0W 
4G.068l 

1.065 

6.360 
1.895 
1.549 

70.120 

3.100 

7,000 
1,2(M 

1.290 

Total  341,675 

line 

c 

.x-k 
lUU  cedar 

3fm  loK-im  fir ■,ik 

birch 
'C.^h 

•  Im 

mut 

1                 :.    soft 
and    silver 
tii.iple 

:  ican .h 

uirch 
50  iron  wood 
68  Cottonwood 

iirtil»  III  tiir  iiwnrr  ur  the  hfmntfiu:  nrrd«  ut  the 

No.  4        1     'IT»    DurifL.!-*  r  ihli^t   ti.n    .  .i Ji  mi»-  fifiti of  the  pun) 

insialiiH-nt !>   r.....   ...,^.>  ^    . 
IXT  cent,  but  at  least  one  ii Near. 

(2>    Tin-    puni 
from  the  date  of  tin 
dini'  of  at  lej->l 
fxii.  .  reside  in  It 
until  the  issue  of  the  letters  patent. 

(3i  Within  five  years,  he  shall 
good  cultivation,    with  a   view   to 
crop»,  an  area  there<jf  equal  to  at  1« 
sintjle  block,  but  he  must  every  yeai    m-.n  ai  i< 
acres»;  at  the  expiration  of  the  five  yearv.  he  n. 

on  the  lot  a  barn  of   th'     ' feet  and  a  stable  of  at 
however,  may  be  in  one  ai.d  i).. 
acres  at  least  of  the  jx^rtion  ui. 
lit  for  ploughing. 

1 4 1  He  shall,  every  year,  cultivate  the  land,  so  cleared 
by  him  as  aforesaid. 

(5>  No  timber  shall  be  eut  before  the  i-^<<'"^:'  f-'  i»^ letters   patent   except    for  clearing,    fuel,    \> 

fences,  and  all   timber  cut  contrary    i'    • 
shall  be  considered  as  having  been  cut  w  ; 
on  public  lands. 

oa^  All  timber  thai  a  set:!  t  on 
his  lot  of  land  l)efore  the  issue  <  .i!»d 
which  he  intends  to  dispose  of  for  ̂ 
must  be  manufactured  in  Canada,  ai.v,  ....  w.^  ,.   -i.,.- 
of  article   13  of  the  Timber   Regulations   ik>w    m  force 

apply  thereto. 

(6)  No  transfer  of  the  pur.':     -"     -  '^^      '    "  ' made  during  five  >ears  from  th. 
by  I  : \ivos  or  by  will 
desi  T  by  intestate    .. 
the  ill  be  subject  to  il»e  same  pruiubition 

as  ti 

before  the  t\ 

nor  .before  tin-  iuininn.-:u  vi  au  uie  >.o;iuiu<j!i^  ;iiere<-'i, 

^8)  Thi  -  -  '       -  '   -  '    '         '•  ■     -        ■'         •        ' 
the  useful  iii 
ing  to  others  iluii  hmistiJ  u:  lu  liic  Crown, 

Note.     No 
tion  in  1913  of  i,  ^'_.     .. 

according  to  theu"  extent. 
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Classification  of  Limits  According  to  Area  in  1913 
Average 

Number  of  Total  area    j^gg  pgj. 

Area  of  limits  license-  in  sq.        holder  in holders  miles         gq.  miles 

0  to     50  square  miles    94  1,790  19 
51  to    100      "        "         33  2,265  68 

101  to    500      "         "         73  19,798  271 
501  to  1000      "        "         13  9,853  758 
over  1000          "        "        18  35.102  1,950 

Totals       231        68,808         298 

Note.    No.  6. 

Stumpage  TariJJ 

All  wood  cut  in  virtue  of  a  license  during  the  lumber- 
ing seasons  1918-1919  to  1922-23,  both  inclusive,  and 

1923-24  to  1927-1928,  both  inclusive,  is  subject  to  the 
following  charge: 

Years 

1918-19  1923-1924 
to  1922-  to  1927-28 

1923 

1. —      Square,  waney  or  flat  timber, 
per  cubic  foot  : 

a)  "White  pine,  oak,  hickory  and walnut       0.08        0.10 

b)  Red  pine,  elm,  ash,  cedar,  bass- 
wood,  birch,  maple,  tamarac .     0.08        0.08 

c)  Spruce,   balsam,   grey  pine  or 
banksian  pine,  hemlock,  white 
birch,  aspen,  poplar       0.04        0.06 

II.  Saw  logs  and  boc m  and  dimen- 
sion timber  in  the  raw  state,  per 

thousand  feet  board  measure 

a)  "White  pine,  oak,  hickory,  walnut    2 .  60        3 .  00 
b)  Red  pine,  elm,  ash,  basswood, 

birch  maple,  tamarac       2 .  00        2 .  00 

c)  Spruce,  balsam,  grey  pine  bank- 
sian,   pine,    hemlock,    white 

aspen  poplar       1 .  60        1 .  80 

d)  Cedar....       1.40        1.40 

III.  Poles    more   than    18    feet    in 
length,  not  exceeding  10 
inches  in  diameter  at  the 
small  end,  each: 

a)  30  feet  and  less  in  length ......  0 ,  25 

b)  31  to  40  feet  in  length    0.50 

c)  41  to  50  feet  in  length    1 .00 

d)  51  feet  and  over  in  length    2 .  00 

lY.  Railway  ties  or  sleepers  not 
exceeding  9  feet  in  length, 
each       0.10 

V.         All     other    wood     goods,     ad 
valorem         15% 

Note.— No.    7 

0.40 

0.75 1.50 

3.00 

0.10 

15% 

1.  No  one  is  allowed  in  the  township  reserves 
without  a  written  permit  from  the  warden; 

2.  Permits  to  cut  timber  may  be  given  to  any 
householder  within  a  radius  of  twenty  miles  for  a 
certain  quantity  of  timber  not  to  exceed  10,000  feet  board 
measure,  or  20  cords  of  fire  wood  or  300  ties. 

3.  The  permits  are  subject  to  existing  regulations 
of  the  Department,  consistent  with  the  present  ones. 

4.  Permits  must  be  applied  for  by  registered  letter, 
addressed  to  the  warden  of  the  reserve,  between  the 
1st  September  and  1st  December. 

5.  The  permit-holder  must  cut  only  the  trees 
marked  or  indicated  to  him  by  the  forest  agent.  He 
must,  within  a  delay  of  two  years,  remove  all  the  timber 
mentioned  in  the  permit;  after  such  delay,  the  Minister 
of  Lands  &  Forests  may  dispose  of  all  the  timber  not 
removed.  All  the  timber  cut  must  be  piled  so  as  to  be 
measured,  in  the  forest,  by  the  forest  guardian  whose 
measurement  is  binding.  One  half  of  the  stumpage  dues 
payable  for  the  timber  requested  must  be  paid  cash 
when  the  permit  is  issued,  and  the  balance  before  the 
timber  is  removed.  Stumpage  dues  will  also  be  levied 
on  all  timber  wasted  such  as  sttmips  over  18  inches  high, 
tops  larger  than  5  inches  in  diameter  at  the  thicker  end, 
skids  not  carted  away,  trees  marked  that  have  not  been 
logged,  etc.  All  remnants  of  the  cutting  must  be  lopped 
so  that  the  branches  and  other  debris  may  lay  flat  on  the 

ground. 
6.  All  timber  cut  contrary  to  these  regulations  will 

be  considered  as  cut  illegally  and  dealt  with  accordingly; 
the  permit  may  be  cancelled  for  any  infraction  of  the 
regulations. 

7.  The  permit  cannot  be  transferred. 
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Recent  Progress  in   W  ireless  'lelej^raphy 
Hy  John  O.  a.  Cann.  M.I. UK.  Attof.  A.I. U.K. 

I'htrf  Knçtnrrr,  Marcottx  Wirrltt»  TtUçrayk  Co.  of  Canada  IJ<1 

llihturicul 

.i|XT  Ix-fore  thf 
it-ory  of  Kltxiro- 

lully  in  187J  in  his 
...^  —   K,...asm.    1  If  predicted 
of  the  eletlric  waves  now  used  in   wireless 

\  .  i\ . 

'^    '     r">avid  K    Hiii;hes  discovered  the  phenomena of  what  w, 
.  many  year?  j 

n  early  ekcinc  wave  signolhng. 

1883- H  ■    ■"    '      ■    ''it  Kiel,  commenced 
his  studies  ̂ .    '■',  .ctic  iht-ory. 

1880     Thomas  A.  tdison  with  assistants  worked  out 
.\v!.  1,1  ..1  ,  ..r.niunicalion  between  stations  and  moving 

-  of  induction  and  without  the  use  of 
1 1  •1111  IK  uni;   «  iu->. 

188«;    A.    E.    Dolbear   of   Tufts    College.    Boston. 
!  a  plan  for  i  hir  wireless  communication 
>  of  two  in-  •  ievated  plates,  but  there  is 
!Ke  that  the  method  proposed  by  him.  did,  or 
lect  the  transmission  of  signals  between  stations 
!  any  distance. 

H        ich  Rudolph  He  ivered  the  pro- 
ion  ot  electro-ii.  .  action  through 
ble  to  measure  the  leiij^th  and  velocity 
Ac   waves,    and   to  show   that   in   the 

of  their  vibration,  and  their  suscept- 
.V.....  ̂ ivjn  and  polarisation,  they  are  in  complete 

:       ice  with  the  waves  of  light  and  heat.     Hertz  used 
.1  dciector  of  the  electric  waves,  a  simple  nearly  closed 

r.jit  of  wire,  called  the  "Hertz  Resonator"  but  it  was 
discovered  that  the  metallic  microphone  of 
a  far  more  sensitive  detector. 

> '_'     fcldward    Branly    devised    an    appliance    for 
-'  electro-magnetic  waves,  krwwn  as  a  "coherer." 
vered  that  these  waves  had  the  power  of  aflfecting 

ir.i  metric  conductivity  of  materials  when  in  the  state 
uf  a  ptjwder. 

.     Marconi's  in\  as  led  him  to  the 
crm^  ;iat  Hertzian  wa   _ .   .   -.:d  be  used  for  tele- 

without  wires  and  he  made  impwriant  experi- 

;..w.-  .il  his  father's  home  in  Italy. 
1896— Mr.  Marconi  came  to  England  in  February 

and  on  June  2nd,  !  •  <n  for  the  first 
British  patent    for  No.   12039,  of 
1896. 

Progress  was  extremely  rapid  from  1896  on.  as  while 

the  apparatus  first  demonstrated  had  a  range  of  a  few- 

thousand  ■ nuli-^  lour 

■he  range 

■ter. 

im  J  rj-<  u 

_'>^' The  value  of   wireless    te! 

apr  -   '   "  ' 

ail' 

full;,  u 
army   . 

opposition  . scoffed  at 

his  work,  I  ■  1 
H.  I'^recce,    ...iv,    «..v^vi.v.. 
who  on  I)ecemlx-r   11th, 
without  wires,  Mr.  Marconi  i.c.nuui.uiifc  i.-r  c\;»  rii!i<-!r - 

In    1900  Marconi   was   granted   the   f--         '-.r 
sevens"  patent  which  covers  the  resonant 
primary  circuit  to  the  s<        ' 
and  receiver.     Thi-^  in-. 

ell: 
W.l  .  ;: 

directional  aer:  .;resit  unpuri- 
ance  in  the  pre,.,     ̂ .  .  ...    

In  1907  the  Transatlantic  stations  between  Cb.c 
Bay,  Nova  Scotia,  and  Clifden.  Ireland 
public  service.     It  may  be  said  here,  tli-.  . 

Marconi's  patents  were  made  as  rapidly 
granted,  but  in  all  cases  were  upheld  in  iii.    >.   -i.  -    i.. . 
defendants  restrained  in  all  instances. 

The  Germans  were  rank  > 

late  Professor  Slaby  who  \v-  ,  Ur. 
interests  of  science,  during  ■  ■  Mr. 
Marconi  in  May  1897.  returiiL^  lu  '  -1 
on  wireless   telegraphy,  before  the  ■  1 
Empress  at  Potsdam,  in  August  iM<7,  uikI 
instrumental  in  the  formation  ol  tiie  S!.nb-.- 
latterly  Telefunken   Wireless  Co.     Tli  .i 
very  lively  unim .  jaiion  of  the  value  of  v... —  .   :.„;r 
colonial  p  -  were  all  linked  up  with  the  head- 

quarters  111   i>vniii. 

Read  before  Montreal  Branch,  Nov.  13, 1919. 
Marconi  Coherer,  Early  Form  of  OsciUatian  Detevtur. 



240 JOURNAL     OF    THE    ENGINEERING     INSTITUTE     OF    CANADA 

Systems 

There  are  several  methods  in  use  to-day  for  generating 
electrical  oscillations,  all  of  which  may  be  said  to  have 
radiated  from  the  original  basic  patent  granted  Marconi 
in  1896.     These  may  be  classified  as  follows: 

(«)  Spark, 
(6)  Poulsen  Arc, 
(c)  Dynamic  (Alternator), 
(d)  Valve  (Thermionic). 

Spark   System 
The  Marconi  spark  system  is  that  in  general  use 

tliroughout  the  world.  It  depends  on  the  charging,  or 
more  usually  discharging  of  a  condenser,  through  an 
inductance  coil.  A  condenser  and  inductance  coil  with 
a  discharge  gap  forms  the  high  frequency  primary  circuit 
of  the  oscillation  transformer.  This  circuit  is  connected 
with  a  current  source,  which  is  in  turn  controlled  by  means 
of  a  signalling  key.  The  high  frequency  primary  circuit 
is  coupled  to  the  secondary  circuit,  consisting  of  an 
inductance  coil  and  the  aerial  wires.  One  end  of  this 
circuit  is  usually  grounded.  The  primary  and  secondary 
circuit  of  the  oscillation  transformer,  are  so  arranged, 
that  the  natural  electrical  period  of  each  is  made  equal. 

"When  this  condition  obtains,  the  two  circuits  are  in  reson- ance, or  tune,  with  each  other,  at  which  adjustment  the 
maximuin  amount  of  energy  is  radiated.  When  the 
signalling  key  is  depressed  the  condenser  is  charged  to  a 
pre-arranged  valve,  which  is  controlled  by  the  setting  of 
the  discharge  gap.  When  this  point  is  reached,  the  gap 
discharges  the  condenser,  and  oscillatory  currents  are  set 
up  in  the  inductance,  which  are  in  turn  induced  into  the 
aerial  system,  and  radiated  as  electro-magnetic  waves. 
The  electrical  oscillations  thus  produced,  are  said  to  be 

"damped"  for  the  reason  that  the  train  of  waves  dies 
down  in  amplitude  due  to  radiation  from,  and  the  resist- 

ance of  the  circuit.  An  analogy  to  this  is  the  action  of 
the  pendulum  being  gradually  brought  to  rest,  by  the 
damping,  due  to  friction  etc.  The  discharge  gap,  in 
general  use  takes  the  form  of  a  toothed  wheel  rotated 
by  a  small  motor  or  directly  on  the  alternator  shaft. 
Two  electrodes  are  arranged  to  coincide  with  particular 
teeth  on  the  wheel  which  results  in  a  musical  note  being 
produced  in  the  signals  which  can  be  easily  read  through 
static  interference. 

Undamped  electric  oscillations,  or  continuous  wave, 
by  spark  discharge  can  be  produced,  and  is  the  method 
in  use  at  the  Marconi  Station,  Carnarvon  Wales,  where 
two  transmitters  of  300  K.W.  each  are  in  operation.    . 

The  generation  of  undamped  waves  by -the  spark 
method  is  effected  by  using  several  of  these  rotary  dischar- 

gers in  as  many  oscillating  circuits.  The  dischargers  are 
mounted  on  the  same  shaft,  insulated  from  each  other, 
and  fixed  so  that  the  condensers  discharge  and  recharge 
in  succession,  and  so  that  at  a  given  velocity  the  interval 
between  the  beginning  of  the  discharge  of  one  condenser, 
is  equal  to  the  period  of  oscillation  of  the  aerial  or  inter- 

mediate circuit,  or  perhaps  an  exact  multiple  of  the 
period  of  oscillation.  The  resultant  of  the  damped 
oscillations  thus  produced,  in  rotation,  |  gives  rise  to 
continuous  undamped  oscillations. 

Arc  System 

The  Arc  transmitter  generates  oscillations  practically 
undamped.  It  was  discovered  by  the  late  William 
Duddell  that  if  capacity  and  inductance  was  shunted 
across  an  arc,  electric  oscillations  were  generated,  giving 
a  musical  note.     The  action  is  briefly  as  follows: 

Arc  Transmitter  Control  Switchboard. 

Suppose  the  condenser  inductance  circuit  applied 
suddenly  as  shunt  to  an  arc  supplied  with  constant 
current.  The  condenser  begins  to  charge,  robs  the  arc 
of  current,  the  arc  voltage  therefore  rises,  and  the  con- 

denser charges  still  further.  A  limit  to  the  voltage  is 
reached  when  the  condenser  current  stops  increasing,  for 
then  the  steady  current  through  the  arc  starts  increasing, 
the  voltage  falls,  the  current  begins  to  discharge  more  or  less 
in  the  time  of  oscillation  determined  by  the  inductance 

125  K.W.  Arc  Transmitter  and  Aerial  Switchboard,  Newcastle. 
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110  K.W.  Arv  Trunmiittcr,  Newcastle. 

and  caiwciiv .     I'hc  condeni^cr  discharge  now  adds  to  lia- 
steady  cum-nt  ihrounh  the  arc,  makes  the  arc  terminal 
-   ■'        '        r  than  t!  .1  and  en.  the  motion 

■ttv,  wti  on  till  il.  user  is  fully 
<-    lo   the    la^i    lAJcasion.     This 
iitely.  It  is  impossible  in  the  time 

at  my  disposal  to  ro  mto  the  construction  ol  the  arc,  but 
I  m;t\    vi\    (hat   its  ojXTation  is  extremely  simple.     At 
our  N  le  Station,  we  have  two  125  K.\V.  arcs  which 
are  M.,.i.ii.^i  with  direct  current  at  from  tJUO-1100  volts. 
The  aerial  is  connected  lo  one  side  of  the  arc,  and  the 

in  lo  the  other.     The  arc  is  started  on  low 
tnkinn   the  electrodes   tojiether,    separatinj; 

-:  the  voltage  until  the  maximum  current 
the  aerial  ammeter. 

Signalling  is  effected  by  short  circuiting  part  of  the 
aehal  tuning  inductance,  usually  part  ol  a  turn.  Tuning 
is  very  sharp  as  the  niakini;  wave  and  spacing  wave  have 
a  difference  of  100  metres  only.  This  means  that  with 
the  signalling  key  open,  the  wavelength  being  radiated 
is  100  metres  longer  than  the  signalling  wave  with  the 
key  closed. 

Dynamic   Method 

This  system  makes  use  of  a  high  frequency  alternator. 
Several  of  these  machines  have  Ixx-n  built.     The  most 
successful   recently   for  high  power,   are   those  of  Alex- 
anderson  and  Latour.     Machines  have  been  built  and  are 
in  operation,  up  to  200  K.W.  in  size.     The  frequency  of 
ih.^-  ii>:ichines  is  of  the  order  of  20.000  cycles  f)er  second 

:iding  to  a  wavelength  of  15.000  metres.     The 
•  •x^iii.mnns  are  continuous,  thus  giving  undamped  waves 
of  constant  amplitude.     The  high  frequenc\'  machines  are 

■  <1   to  the  aerial   system   through   an  om 
■MtT.  and  signalling  in  the  case  of  the  Alexa: 

led  by  means  of  a  magnetic  amplilier. 
y  hundreds  of  amperes  in  the  aerial 

circuit,  by  a  comparatively  weak  current  of  a  few  amperes. 
Tlie  Latour  alternator  is  similar  in  design  to  the  Alex- 
anderson  Machine,  and  signalling  is  efTected  by  short 
orcuiting  the  alternator. 

Marconi  Two  ElectroJe  Valve  utrJ  a»  Rectifier    *  «  Mrc 

Thermionic   \acuum    Nal>e   MeilnKl 

Tlu-  llurnuonic  \  , 
It  consists  ui  a  small  ;                      .  1 
electrode  connected  to  a  metal  plate  o;  r 
surrounding  the  filament.     When  the  h.^.wi...  .  ..v...    1. 
an  E.M.F.  applied  between  the  metal  plate  aixl  either 

terminal  of  the  filament  produces  in  .           '  >  >        .• 
current  from  plate  to  filament  ih;  s 
in  the  bulb,  than  intheoppositec  i 
was  noted  by  Edist>n  many  Vi.  1 
to  as  the  Kdison  effect.     It  can  Ije  !*t?n  i: 
carbon  lamp  which  has  been  in  ser\ice  for  .:  _  .         c 
time.  by  the  blackemng  of  the  inside  of  the  bulb,  which 
is  due  to  electronic  emission  from  the  filanvrnt.  S4noe 
the  electronic  discharge  is  unidirectional,  the  thermionic 

valve  is  well  adapted  for  use  as  a  rectifier  of  "  ■  'X 
currents,  and  in  its  onginal  form  was  ust-d  i 

by  the  Marconi  Co.  as  a    '                  An  iir.  f 
great  value  was  made  b\         .        -t  by  ti  f 
another  electrode  in  the  lorm  ol  a  grid.  ».>r  1 

plate,  fixed  between  the  filament  and   ̂ hr   t)  ,  „• 
result  of  this  improvement  was  to  m  ^e  an 
amplifier,  as  well  as  a  detector.     It  a  a*  a 
generator    of    sustained    oscillations  well 

adapted  for  the  wr'       '  '  '    ve 
covered  the  four  r..  .  - 
tion  in  a  very  bncl  n.  .v  last 
two,  viz:  the     High     i  the 

Thenmionic  \'acuuni  \.ii\i  ah  '.  ire 
to-day  bemu  invi-~i'.    ■■ -'   ..■  .       r- 
ally.    ThrHighK:  A 
ad:""'-^'  ••■•'■■■'  -v.i:m   .^                       .-.i/i,  .j.iv.  e 
tr.  will  Ix  .  the  1  c 

\  aive    irausimiur   verv  >-_«<-•.•!.      i  uc   valve   receiver    i-is 
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been  brought  to  a  high  stage  of  development  and  efficiency, 
which  may  be  gathered  from  the  fact  that  signals  from 
Carnarvon,  in  Wales,  are  regularly  copied  at  Sydney, 
Australia,  a  distance  of  12,000  miles.  The  receiver  uses 
three  valves  and  the  signals  are  picked  up  on  an  aerial 
100  feet  in  length,  erected  only  a  few  feet  above  the  ground. 
Wireless  sets  for  aeroplanes  are  available  which  permit 
of  telephonic  speech  or  telegraphy  at  will  between  plane 
and  plane  ground.  These  sets  will  be  part  of  the  regular 
equipment  of  aeroplanes  and  complete  equipment  and 
organization  for  aeroplane  routes  is  now  available. 

Thermionic  ^''alve  Transmitters  with  a  range  of  1,000 miles,  are  also  available,  and  equipment  up  to  25  K.W. 
will  be  ready  shortly.  Wireless  telephones  will  occupy 
a  field  of  their  own,  a  particular  application  being  for 
communication  between  ships,  and  possibly  rural  commun- 
ities. 

Marconi  Three  Electrode  Valve,  latest  form  of  Oscillator 
Detector.     (Full  size). 

Direction  Finding 

During  the  War,  Direction  Finding  by  Wireless  was 
used  extensively,  and  was  directly  responsible  lor  many 
Zeppelin  raids  Jseing  made  abortive.  A  large  number  of 
D.F.  Stations  were  erected  for  the  Admiralty  by  the 
Marconi  Co.  in  the  United  Kingdom  and  Ireland.  A 
constant  watch  was  maintained  at  these  stations,  and 
an  enemy  submarine  sending  signals  to  Headquarters 
could  be  accurately  located  and  information  given  to  the 
destroyer  patrol  which  effected  uniformly  successful 
results  by  depth  bombs,  etc.  Zeppelins  depended  on 
land  control  stations  to  advise  them  of  their  position 
when  on  raiding  flights,  and  the  D.F.  Stations  were 
directly  responsible  for  their  defeat  by  advising  the  Royal 
Air  Force  of  their  location.    Three  of  these  stations  were 

erected  in  Canada,  at  Canso,  Chebucto  Head  and  Cape 
Race.  These  are  now  used  as  aids  to  navigation,  and  are 
particularly  valuable  to  ships  during  fog,  the  captain 
being  given  his  position  in  the  majority  of  cases  with 
absolute  accuracy.  D.F.  equipment  for  transatlantic 
flying  will  enable  a  true  course  to  be  steered  day  or  night, 
or  through  fog. 

Photographic  Recorder  at  Newcastle. 

Static  Elimination 

The  greatest  enemy  of  Wireless  is  "Static"  and  its elimination  has  been  the  goal  sought  for  by  many.  Until 
recently  it  was  impossible,  at  certain  times,  to  work  at 
all,  while  certain  forms  of  static  obtained.  R.  A.  Weagant, 
Chief  Engineer,  of  the  American  Marconi  Co.  who  has 
been  working  on  the  matter  for  a  considerable  time, 
discovered  that  the  most  troublesome  form  of  static 

referred  to  by  those  versed  in  the  art  as  "Grinders"  had a  vertical  component,  and  it  was  immediately  apparent 
to  him  that  with  a  proper  arrangement  of  aerials,  these 
could  be  cancelled  out,  which  has  been  accomplished. 
It  has  also  been  discovered  that  "Static"  with  a  horizontal 
component  has  a  directional  effect  with  regard  to  a  partic- 

ular receiving  zone.  This  prevailing  direction  can  be 
located  by  means  of  a  loop  aerial  and  the  maximum  noted, 
which  will  be  when  the  plane  of  the  loop  is  in  the  plane 
of  direction.    The   minimum   effect   will    be   at   right 

Wireless  Receiving  Room,  Newcastle. 
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Industrial  Relations 
By  J.  ii.  Cameron,  A.M.h.l.C, 

AMttlant-Gfneral  SuprrinUndcnt,  Xorlhern  Electric  Co.  Limited,  Montréal. 

"Industrial  Relations"  is  the  term  used  to  describe 
'  '     h  exist  between  employer  and  emplo\ee. 

directh   concerned  in  carr>ing  out  the 
rouUiie  oi  isiuui^  and  fulfilling  instructions  for  productive 
worii. 

This  is  a  modem  definition,  concerning  all  the  human 
relations  which  are  liecoming  more  and  more  complex 
with  the  growth  of  industry,  and  which  require  ̂ .ptxial 
leatures  of  organization  for  handling  them. 

All  of  our  large  industries  have  grown  up  from  «mall 
heeinnini;^.  and  the  success  of  the  busine•^s  represented 
'  rowih.  generally  reflects  back  to  the  personal 
-   .  -  n  of  the  owner.     In  most  cases  the  owner  dealt 
directly  with  each  employee  and  gained  a  personal  knowl- 
tdge  of  his  problems.  On  the  other  hand,  the  employee 
could  often  grasp  problems  which  confronted  the  business. 
the  solution  of  which  spelled  success  for  himself  as  well 
as  for  his  emplover. 

With  the  growth  of  business,  however,  it  becomes 
irvr^r.>.iiiviv  m, .r..  dilhcult  for  the  employer  to  maintain 
*  .J   contact   with   his  employees.     The 
'■..I  !ii;.uiiin  to-day  is  such  that  the  men  who  direct 
!.ir.i  (  •abli>hments  cannot  grow  up  with  the  busine>-. 
■'-'I  '  an  will  see  that  his  organ- 
ic' ''!'  .led  s<3  as  to  maintain  the 

t""i  A     ...  :  -  wluci»  he  himself  created    when 

We  therefore  find  that  in  large  organization*  the 
IHubl.  rial  rel'.  under  the  -  'n 
f*'  3  ■  .ch  t^r  til  iit,  and  it  i-  re 

L-  the  grow  ill  of  an  organization  to  see 
^»   .  -.:ary. 

U,  u>l  beiure  .Montreal  branch.  Murch  5,  193J. 

The  small  factor>'  has  an  internal  economy  evolved 
from  ven.-  vmall  b«  /  '  '  •   Î. 
to  l^-come  more  th' 
in  others.     It  : 
staff,  to  delegai 
ollkials,  the  tendency  bemg  lor  the  more  pr 

members  to  exercise  general  î^uper\'i••i"'l  <''f1  '—  ■ 
taxed  by  voluntarils'  assuming  new  :  .hen 
clearly  seen.     The  factory  manager  lu-.-.   i. 
the  advancement  of  his  product  and  the  : 

of  the  labor  hour  i  "  ■■ .  the  t; 
shop  routine  so  as  i.  lelay,  fr. 
officials,  and  thus  maintain  the  output  of  ius  pianl. 

While  the  business  is  small,  the  manager  depends 
largely  on  finding  suitable  men  to  act  as  his  subordinatt>. 
each  of  whom  must  perform  more  than  one  function  and 
must  have  some  latitude  of  development,  and  who  r* 
often  expected  to,  and  does  judge  for  himself,  what  he 
shall  do  and  when  he  shall  do  it. 

In  laying  out  an  oreanization  it  is  essential  that  each 
sul>     ■  should  ! 
of  h  . ,  and  th 
ni;idl>  tiilined.     Two  i> 
found       the  first  being  i 
of  dejjanments.  each  of  which  p^ 

necessary  in  the  manufai."!'     •■ 
piece  of  apparatus,  the  : 
and  dismis-mg  of  tl. 
piece  work  rate>.  aiv 

The  fai  ly  have 

a  lack  of  uk...    .  .  '    ■''  •'- 
various  dejjartment-.  u) 
furthermore,  a  lack  I'l  u  ::i  uk 

wages  of  the  empk>\n.->  :  worki:  . 
the  foremen. 
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The  second  UT^e  of  organization  is  based  on  dividing" 
the  work  into  departments  with  reference  to  the  class  of 
operations  performed.  In  the  manufacturing  end  the 
work  is  divided  into  departments  with  reference  to  the 
class  of  mechanical  operations  performed.  In  other 
words,  all  the  drilling  is  done  by  one  department;  all  of 
the  milling  by  a  second;  all  of  the  woodwork  by  a  third 
department  and  so  on.  In  the  office  end,  all  of  the 
clerical  work  is  done  by  one  branch,  all  of  the  purchasing 
by  a  second  branch,  all  of  the  technical  by  a  third  branch 
and  so  on.  It  will  therefore  be  seen  that  this  is  a  functional 
type  of  organization.  Each  branch  has  its  functions 
clearly  defined,  and  by  this  means,  dual  or  overlapping 
control  of  one  or  more  departments  is  avoided.  It  is  to 
be  noted  that  while  this  type  of  organization  is  far  more 
complex  than  the  first  type  described,  on  the  other  hand 
it  is  a  logical  development  to  meet  the  requirements  due 
to  growth.  It  secures  uniformity  in  results,  since  all  of 
the  work  belonging  to  one  class  is  always  done  by  the 
same  department.  AVe  therefore  find  a  manufacturing 
organization  divided  somewhat  along  the  following  lines: 

Clerical  Branch, 
Production  Branch, 
Manufacturing  Branch, 
Inspection  Branch, 
Service  and  Maintenance  Branch, 
Industrial  Relations  Branch. 

The  functions  of  the  Industrial  Relations  Branch  are: 
1.  Employment, 
2.  Training  Employees, 
3.  Wage  Systems, 
4.  Welfare. 

Employment  Department 

The  Employment  Department  is  the  medium  through 
which  the  foreman  of  a  department  can  get  the  help  he 
requires.  The  applicant  is  examined  as  to  his  ability, 
habits,  and  fitness,  and  is  advised  of  the  rates  of  pay  and 
conditions  under  which  he  is  to  be  employed.  Here,  the 
applicant,  if  otherwise  suitable  for  the  position,  may  be 
given  a  physical  examination  by  the  Medical  Department. 
This  examination  is  a  safeguard  to  the  worker  himself 
and  those  with  whom  he  has  to  work.  It  eliminates 

undesirables  and  very  often  brings  to  the  applicant's 
attention  some  physical  defects  which  he  can  easily  have 
corrected.  It  is  a  protection  for  the  employer,  where, 
under  Compensation  Laws,  fraudulent  means  have  been 
attempted  to  obtain  damages.  Lacking  a  physical 
examination,  the  employer  has  no  proof  to  offer  that  the 
defect  existed  when  the  man  was  hired. 

Regarding  production,  it  is  to  the  advantage  of  both 
that  the  employee  be  placed  at  work  for  which  he  is 
physically  suited.  The  workman  may,  unknowingly, 
take  jobs  which  he  should  really  shun. 

Candidates  who  are  suffering  from  contagious  diseases 
or  who  are  manifestly  unfit  are  rejected  at  once. 

A  combination  of  job  analysis  with  medical  examina- 
tion opens  the  way  to  placing  employees  to  better  ad- 

vantage, and  makes  it  easier  to  transfer  to  other  depart- 
ments those  whose  health  unfits  them  for  the  work  they 

are  doing. 

Indigestion,  headaches,  neuralgia  and  other  comp- 
laints resulting  from  defective  teeth,  are  reduced  in 

number,  thereby  reducing  tardiness  and  absence. 
Accidents,  due  to  defective  hearing  and  vision  are 

lessened.  Claims  for  injuries  received  in  some  previous 
place  of  employment  can  be  readily  disproved. 

Raising  the  health  standards  is  sure  to  result  in  a 
more  efficient,  more  contended  working  force.  The 
employee  benefits  as  well  as  the  employer  in  knowing 
beforehand  whether  the  applicant  is  able  to  do  the  work 
without  menace  to  his  health. 

When  an  employee  satisfies  the  Employment  Depart- 
ment that  he  can  meet  the  requirements,  and  after  he  has 

passed  the  physical  examination,  he  is  then  introduced 
to  the  foreman  whose  acceptance  is  necessary  before  the 
applicant  becomes  an  employee.  The  foreman  therefore 
becomes  the  final  employer,  but  he  is  relieved  of  the 
tedious  routine  of  intervewing  applicants  and  can  there- 

fore concentrate  his  attention  on  the  operation  of  his 
own  department. 

Another  advantage  of  centralising  employment  work 
in  one  department  is  that  it  is  easier  to  control  the 
requirements,  insure  equity,  and  maintain  uniform  treat- 

ment and  consideration  for  applicants,  which  could  not 
otherwise  be  obtained.  From  the  contract  standpoint, 
the  moral  obligation  of  the  employer  is  greater  than  the 
moral  obligation  of  the  employee,  for,  moral  responsibility 
increases  in  proportion  to  the  opportunity  for  influence 
by  control.  It  can  generally  be  said  that  the  employer 
keeps  the  employment  agreement  better  than  the  emp- 

loyee, one  reason  being  that  he  is  financially  responsible; 
another  reason  is  that  he  appreciates  the  value  of  estab- 

lishing his  credit  and  the  value  of  moral,  legal  and  financial 
responsibility. 

In-  many  plants  it  is  customary  for  the  Employment 
Department  to  interview  employees  who,  for  any  reason, 
are  leaving,  and  by  collecting  information  in  this  manner, 
study  the  problems  so  that  action  can  be  taken  wherever 
possible  to  reduce  the  labor  turn-over.  Arrangements 
are  made  whereby  the  foreman  of  any  department  who 
is  running  out  of  work,  can  notify  the  Employment 
Department  in  advance  that  he  will  have  to  lay  off  some 
of  his  employees.  This  means  that  the  Employment 
Department  can  often  transfer  the  employees  to  other 
departments. 

In  order  to  insure  fairness  to  the  foreman  and  the 
employee  in  the  case  of  discharging,  the  employee  is  very 
often  interviewed  by  the  Employment  Department.  If, 
upon  investigation,  it  is  simply  a  matter  of  personal 
difference  between  the  foreman  and  the  employee,  the 
employee  may  be  transferred  to  another  department  to 
the  satisfaction  of  all  concerned. 

Training  Employees 

The  two  fundamental  elements  of  production  are — 
materials  and  men.  Engineers  with  a  sound  knowledge 
of  science  and  its  application  have  made  great  progress 
in  the  selection  and  treatment  of  materials  to  meet  the 
developments  and  requirements  for  special  work,  and 
to-day  we  find  that  industries  are  turning  their  attention 
more  and  more  to  the  training  of  the  men  who  are  going 
to  use  the  materials. 



J  O  I  K  -N  A  1.     U  I      i  U  L     L  N  U  I  N  L  L  K  i  N  U     i  N  h  i  1  1  L  i  L     U  i     C  A  N  A  U  A 

Th 
carriH  out  iindt^  th»*  surv"^ 

Hif  nnnv'uotjori  of  -jw):»!  fivtiuifiu'Miniv.'  o«>rr3i',!on<     imiM  Iw  fRinilinr  Srfor»*  th^v  can  ur 
II 
la 
W: 

U   luii tilt iiiii  1    J"  -   "    t  »  I  -i  iw. ,    1,1,,,    .,.,.,..,..,  w      ^ ..    . .-  . 

accuracv.  iiu.iluy  and  ev»MK>iny  in  manu  fact  un*. 

J, of  m- 
tk  >t\    till- 
Ill.        the  hi 

that  ol    I.  an  cnipluvif  a   specUic  task  -as  lor 
•xnmplt^,  ..  :.....  ...!ic  (»r  U-nch  opi-nilimi. 

W<'  \v\\r  lo  <lav  as  forint-rly.  a  numlxT  of  findovivs 
such  as  I! 

it*,  oni"  of  t\\ 
iIr-  lifNi  in  luivini^  a  jouriu-sinan  or 
lx)v  while  ai  his  n-Kular  work  the 

:iK  to  lake  the  boy  for  thre."  or  four 
into  a  class  rooni  where  he  is  tauijht 
layout  work,  and  solve  elementary 

s  and  mechanics.  For  the  most  jKirt. 

■  Id  on  company's  time,  the  apprentice 
•  wane.  The  other  melhi>d  whicii 
industries,  is  to  have  a  --iiarate 

instruction  shop  whicli  is  fully  eciuipped  with  ; 
similar  to  ilui  used  in  regular  manufacture.  Ft>; 
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There  is  a  further  training  or  education  due  to  the 
di>'ision  of  a  large  industrial  organization  into  separate 
classes  of  business.  As  for  e.vample.  the  commercial 
branch,  which  includes  the  buying,  selling,  warehousing, 
transportation,  and  usually  financing.  The  engineering 
branch,  which  cxintrols  the  design  and  specifications  of 

the  company's  pn)ducts;  the  manufacturing  branch, 
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attention  during  the  past  tliirty  years  and  it  is  now,  more 

than  ever,  occupying  the  time  of  some  of  the  world's ablest  engineers  and  economists. 

Wage  systems  can  be  broadly  subdivided  into  three 
classes  as  follows: 

First  —  The  day  work  or  hourly  rate  system. 
Second — The  piece  work  system. 
Third  —  Bonus  systems. 

The  first  of  these  three  systems,  the  day  work  or 
hourly  rate  system  involves  the  payment  of  a  flat  rate 
per  hour,  irrespective  of  the  amount  of  work  actually 
performed.  This  is  the  earliest  and  simplest  method  of 
remuneration  and  is  in  general  use  to-day,  although 
modern  developments  in  scientific  management  are  tend- 

ing to  throw  it  more  and  more  into  the  background. 
The  disadvantages  incidental  to  the  use  of  day  work  are 
obvious.  The  system  is  a  vague  one  which  rewards  all 
degrees  of  service  alike,  neglecting  entirely  the  factor  of 
individual  performance  and  supplying  no  incentive  to 
workmen  to  put  forth  their  best  effort.  The  day  work 
system  has  the  general  effect  of  reducing  the  percentage 
efficiency  of  a  shop  to  that  of  the  most  inefficient  of  the 
workmen. 

In  the  year  1882,  the  late  Dr.  Frederick  W.  Taylor, 
at  that  time  a  machine-shop  foreman  in  the  employ  of 
the  Midvale  Steel  Company,  entered  the  arena  of  indust- 

rial management.  Dr.  Taylor  starting  as  a  machinist, 
and  passing  successively  through  the  grades  of  gang  boss 
and  shop  foreman,  had  been  given  abundant  opportunity 
to  see  at  first  hand,  the  evils  of  both  the  day  work  and  the 
existent  piece  work  systems  and  with  that  genius  which 
later  gave  us  high  speed  steel  and  our  modern  system  of 
scientific  management,  he  invented  a  remedy.  He  had 
eai'ly  recognized  the  fact  that  piece  work  rates  were  not 
equitable  owing  first  to  an  absolute  lack  of  standardized 
working  conditions  and  secondly  to  a  similar  absence  of 
any  reliable  information  on  the  output  possibilities  of 
manufacturing  operations; — also  that  no  attempt  was 
made  to  instruct  or  train  workmen  in  the  performance 
of  their  indi\idual  tasks.  So  he  adopted  the  expedient 
of  analyzing  operations  into  their  component  sub-oper- 

ations, and  by  means  of  a  decimally  graduated  stop 
watch,  establishing  the  shortest  possible  time  in  which 
these  sub-operations  could  be  performed  consistently 
with  the  turning  out  of  good  work.  When  sufficient 
time-observations  had  been  taken  to  satisfactorily  estab- 

lish a  standard  time  for  the  performance  of  the  operation, 
an  instruction-card  was  prepared  which  set  forth  in  a 
clear  and  concise  manner,  not  only  the  sub-operations, 
which  the  workman  would  be  called  upon  to  perform 
together  with  their  corresponding  standard  times,  but 
also  any  additional  information  relative  to  the  mechanical 
or  physical  conditions  surrounding  their  performance. 
This  instruction  card  was  then  used  for  the  purpose  of 
training  the  workman  to  do  his  work  in  the  best  and  fastest 
way.  With  the  operations  thus  standardized  and  after 
a  suitable  allowance  had  been  made  to  cover  fatigue, 
differential  piece  work  rates  were  estimated  in  such  a  way 
that  if  the  workman  followed  the  instructions  set  forth 
and  accomplished  his  task  in  the  stipulated  time,  he 
received  an  increase  of  from  twenty  to  one  hundred 
percent  over  his  normal  hourly  rating,  this  percentage 

depending  on  the  nature  and  difficulty  of  the  job.  If 
he  did  not  quite  accomplish  his  task  in  the  standard 
time  he  received  a  somewhat  lower  piece  work  rate,  and 
if  he  failed  by  a  large  margin,  he  incurred  a  penalty. 
By  this  invention  of  the  time-study,  Dr.  Taylor  created 
a  new  field  of  industrial  investigation  which  has  greatly 
benefited  both  the  employer  and  employee,  through 
largely  increased  output  on  one  hand  and  largely  increased 
earnings  on  the  other. 

The  third  and  last  method  of  wage-payment  is  the 
bonus  plan  which  is  usually  used  in  combination  with 
and  in  addition  to  the  day  work  system.  It  might  be 
well  at  this  point,  to  establish  clearly  the  difference 

between  the  terms  "piece  work  rates"  and  "bonus", as  the  significance  of  these  terms  is  sometimes  confused. 
A  piece  work  rate  is  a  fixed  amount  paid  per  unit  of 
output,  under  which  circumstance  the  worlanan  either 
gains  or  loses,  depending  on  the  efficiency  of  his  perform- 

ance. A  bonus  implies  the  payment  to  an  efficient 
workman,  of  something  in  addition  to  his  normal  day 
work  rate,  the  latter  being  assured  to  him  irrespective 
of  the  amount  of  his  output.  A  bonus  system  is  therefore 
somewhat  milder  than  the  piece  work  system,  which,  when 
rigidly  enforced,  contains  elements  of  severity. 

The  most  successful  application  of  the  bonus  plan  of 

wage  payment  will  probably  be  found  in  the  "Task  and 
Bonus  System"  invented  by  the  late  H.  L.  Gantt 
while  assisting  Dr.  Taylor  in  the  re-organization  of  the 
Bethlehem  Steel  Company.  In  principle,  this  system 
seems  identical  with  the  Taylor  System  of  differential 
piece  work,  but  in  application,  the  assured  day  work 
rate  places  it  in  an  entirely  different  category.  In  a 
manner  similar  to  the  Taylor  system,  task  work  with 
bonus  is  only  applied  after  careful  time  study,  and  the 
preparation  of  standard  instruction  cards.  When  the 
best  method  of  performing  the  operation  has  been  thus 
determined  and  standardized,  a  bonus  is  paid  to  the 
workman  for  accomplishing  his  task  in  the  stipulated  time. 

One  company,  in  formulating  wage  systems  through- 
out the  factory,  has  endeavoured  to  adopt  whatever 

seemed  best  in  both  the  Taylor  and  Gantt  plans.  The 
day  work  system  is  used  only  where  for  some  reason 
Piece  Work  cannot  be  applied  as  in  the  case  of  inter- 

mittent operations  which  are  not  of  the  "repeat"  type. All  operations  before  being  placed  on  the  piece  work 
basis  are  made  the  subject  of  a  careful  time  study  and  are 
thoroughly  standardized,  the  rest  factor  being  provided 
for  by  means  of  a  fatigue  allowance.  A  Piece  Work  Rate 
is  then  estimated  in  such  a  way  that  the  workman  can, 
if  efficient,  earn  a  substantial  increase  over  his  nominal 
day  work  rate.  These  details,  as  will  be  noted,  are  all 
features  of  the  Taylor  system.  If,  however,  the  work- 

man's piece  work  earnings  fall  below  what  he  could  earn if  working  on  the  day  work  basis,  he  is  given  his  day 
work  rate,  the  system  at  this  point  assuming  the  character 

of  Mr.  Gantt's  task  and  bonus  plan.  Operators  trained 
under  this  system  have  rarely  failed  to  accomplish 
their  tasks  in  the  time  allowed.  The  piece  work  rates 
are  so  estimated  that  the  operator  receives  his  addi- 

tional reward  for  the  efficient  performance  of  a  reasonable 

day's  work  without  excessive  or  hurtful  exertion  on  his 
part.  If,  after  a  fair  trial,  a  workman  proves  that  he 
is  incapable  of  performing  an  operation,  he  is  transferred 
to  more  suitable  work. 
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Welfare  Work 

Welfare  work  may  be  defined  as  anything  pertaining 
to  the  comfort  and  improvement,  intellectual  or  social, 
of  the  employees,  separate  and  apart  from  the  wages 
paid,  in  excess  of  the  necessities  of  the  industry  and  the 
requirements  by  law. 

It  is  difficult  to  trace  the  development  of  welfare 
work,  in  as  much  as  the  very  nature  of  certain  industries 
necessitated  first  aid  cabinets  being  located  throughout 
the  plant,  or  even  emergency  hospitals  for  treatment  in 
cases  of  accident.  This  in  turn  led  to  work  on  prevention 
of  accidents,  the  success  of  which  turned  the  attention 
of  industries  to  the  conservation  of  health.  Within  the 
last  ten  or  twelve  j'ears,  the  development  has  been  rapid, 
and  to-day  we  find  that  sanitation,  good  lighting,  ventila- 

tion, elimination  of  injurious  dust  and  gases,  rest  rooms 
for  female  employees,  lunch  rooms,  drinking  water  sys- 

tems, locker  facilities,  etc.  are  all  considered  as  problem 
of  welfare  work. 

The  healthy  worker  is  the  contented  worker,  and  the 
employer  reahzes  that  it  is  necessary  to  maintain  the  health 
of  the  employee  in  order  to  avoid  lost  time  and  inefficiency. 
As  a  matter  of  fact,  it  is  difficult  to  estimate  the  exact 
saving  to  the  employer  tlirough  the  resulting  decrease  in 
labor  turn  over,  but  we  have  the  general  experiences  of 
industries  in  the  United  States  where  reductions  of  10% 
to  15%  are  common  in  cases  of  employees  of  more  than 
two.  years  service.  Furthermore,  large  reductions  have 
been  made  in  time  lost  in  all  cases  where  welfare  work  has 
been  carried  on  consistently. 

■M 

ranks  and  who  therefore  understand  the  requirements 
and  the  solutions  .of  the  various  problems  encountered. 
In  practically  every  industry  where  large  reductions  have 
been  made  in  accidents,  the  results  have  been  made 
possible  by  an  organized  effort  which  has  included  the 
active  participation  and  co-operation  of  the  worker. 
Intelligent  co-operation  in  this  manner  brings  the  foremen 
and  officials  into  closer  relationship  and  strengthens  the 
organization  as  a  whole. 

In  view  of  the  Workmen's  Compensation  Acts  which 
are  now  being  enforced,  it  is  .becoming  more  and  more 
essential  that  employers  promote  any  work  which  has  for 
its  object,  the  prevention  of  accidents.  The  employer 
pays  in  the  long  run  for  accidents,  whether  the  claim  is 

settled  directly  or  indirectly  through  Employers'  Liability Insurance. 

Plate  4 

Plan  of  hospital  for  industrial  establishment,  with  separate 
waiting    room,    ward   and   toilet   rooms   for   men   and 

women,  and  a  general  store  room,  doctor's  office and  operating  room. 

•Welfare  work  has  often  times  failed  because  the  earlier 
efforts  were  paternalistic.  Recent  advancement  is  largely 
due  to  the  fact  that  the  work  has  been  promoted  by 
industrial  men  themselves;  men  who  have  risen  from  the 

Plate  5 

View  of  office  and  operating  room  as  shown  on  plan  No.  4. 

Red  Cross  work,  rest  rooms,  lunch  rooms,  etc.  are 
generally  under  the  immediate  direction  of  the  employer. 
On  the  other  hand,  athletic  and  other  features  of  recrea- 

tion which  receive  financial  support  from  the  Company, 
are  generally  under  the  direction  of  the  employees.  As 
the  extent  of  welfare  activities  increases,  employees  can, 
iDy  experience,  take  more  and  more  active  part  in  its 
administration. 

The  work  has  not  as  yet  become  standardized,  and 
the  extent  to  which  it  is  carried  on  depends  largely  on 
the  location  and  nature  of  the  industry.  Many  of  our 
large  paper  industries,  in  order  to  get  and  maintain  a 
desirable  class  of  employees,  have  promoted  facilities  for 
outdoor  recreation,  housing  and  town  planning. 

Two  of  the  most  common  and  often  the  most  difficult 
problems  in  industrial  welfare  are  the  installation  and 
maintenance  of  satisfactory  lighting  systems,  both  natural 
and  artificial,  and  proper  ventilation  which  includes  the 
removal  of  dust  and  fumes. 
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Additional  precautions  are  sometimes  taken  in  power 
plants  to  provide  coal  oil  lanterns  ready  for  use,  mounted 
on  brackets  so  as  to  be  accessible  in  case  of  interrupted 
service. 

Ventilation  of  Workrooms 

Regarding  ventilation,  fresh  air  is  the  prime  requisite 
for  conservation  of  physical  energy'.  Whether  the  func- 

tions of  the  body  during  the  normal  working  period  shall 
be  permitted  to  replace  the  broken  down  tissue,  caused 
by  the  steady  draining  of  reversed  vital  force,  depends 
upon  the  quality  and  quantity  of  the  pure  air  that  prevents 
the  poisons  of  fatigue  from  accumulating. 

In  an  8  hour  day  the  worker  breathes  from  250  to 
350  cubic  feet,  according  to  the  degree  of  his  muscular 
exertion.  The  air  should  never  be  allowed  to  stagnate, 
however  ample  the  dimensions  of  the  workroom,  and  it 
is  generally  agreed  that  the  amount  of  fresh  air  to  be 
suppUed  per  hour  should  be  in  the  neighbourhood  of 
1800  cubic  feet  per  employee. 

The  ordinary  plant  does  not  require  a  costly  ventil- 
ating installation.  The  great  essential  is  to  maintain  in 

any  workroom,  a  satisfactory  balance  between  the  air 
drawn  from  the  room  and  the  fresh  air  admitted  to  take 
its  place.  One  solution  of  this  problem  is  to  have  the 
inlet  openings  about  three  times  the  area  of  the  outlet 
openings,  in  which  case  they  should  be  uniformly  distrib- 

uted and  air  admitted  over  warm  steam  coils  in  order 
to  avoid  objectionable  drafts. 

Dangers  of  Dust  and  Fumes 

Regarding  the  dangers  from  dust  and  fumes  to  the 
health  of  employees,  the  relative  importance  of  clean  air 
caii  be  shown  by  the  division  of  occupational  diseases 
into  the  following  classes: — 

1.  Diseases  due  to  gases,  vapors  and  high  temperature. 
2.  Diseases  due  to  increased  or  decreased  atmospheric. 

pressure. 
3.  Diseases  due  to  metallic  poisons,  dust  or  fumes. 
4.  Diseases  due  to  organic  or  inorganic  dust  and 

heated  atmosphere. 
5.  Diseases  due  to  fatigue. 

The  presence  of  animal,  vegetable,  metallic  or  mineral 
dusts  in  the  air  of  the  workroom  is  a  menace  to  the  vitality 
of  the  worker.  A  dusty  workroom  inevitably  lowers  the 
standards  of  shop  discipline  and  of  output,  and  induces 
chronic  intemperance,  due  to  thirst  engendered  by 
congestion  of  the  mucous  membrane  of  the  throat. 

It  is  therefore  essential  in  such  cases  to  instal  exhaust 
systems,  the  general  practice  being  to  use  exhaust  fans 
directly  connected  to  electric  motors.  Recently  some 
very  ingenious  installations  in  this  connection  have  been 
made,  whereby  the  exhaust  fan  is  by-passed  in  such  a 
way  that  it  creates  a  draft  of  air  across  the  source  of  the 
fumes  or  vapors  to  direct  these  into  the  mouth  of  the inlet. 

Summary 

Summing  up,  the  object  is  to  establish  definite  rela- 
tions of  employment,  and  by  means  of  training,  to  produce 

a  better  class  of  workmen;  by  education  of  the  foreman, 
to  raise  his  ideals  to  the  level  of  the  ideal  of  the  general 
management.  If  the  manager  can  win  the  confidence  of 
the  foreman,  the  foreman  will  usually  win  the  confidence 
of  the  worker. 

Attention  to  these  points,  with  adequate  compensa- 
tion for  services  rendered  and  provision  for  cheerful  and' 

healthy  places  to  work,-  will  go  a  long  way  to  maintain 
the  management  of  himian  relations  in  industrial  plants.. 

CHANGES    OF    ADDRESS 

Owing  to  the  fact  that  the  firm  which  has  been  handling 

our  stencils  has  removed  its  agency  from  Montreal,  there  may 

be  delay  in  recording  changes  of  address  in  connection  with  this 

number  of  the  journal. 
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Notable  Engineering  Conference 

Although  embodied  in  the  changes  which  took 
place  in  The  Institute  three  years  ago  whereby  the 
name  and  many  phases  of  the  Constitution  were 
changed,  and  it  is  specifically  mentioned  in  the 
broadened  objects  that  The  Institute  declares  to 
promote  the  professional  interests  of  the  members, 
there  has  been  considerable  uncertainty  as  to  what 
this  might  or  might  not  mean.  To  some  it  was 
believed  to  be  dependent  upon  personal  interpreta- 

tion. By  others  it  was  declared  that  it  was  just 
so  many  words  with  no  direct  effort  behind  them. 

Despite  the  fact  that  last  year's  Council  declared that  service  to  individuals  was  an  outstanding 
feature  of  The   Institute's   work   a   large   number 

of  members  feel  that  more  might  have  been  accom- 
plished for  the  individual,  not  knowing  or  realizing 

the  difficulties  encountered. 

When  the  Council  of  The  Institute  appointed 
a  Committee  on  Civil  Service  Classification  to  assist 
the  engineers  employed  by  the  Federal  Government 
in  securing  more  adequate  remuneration  and  status 
a  clear  trail  was  blazed  on  behalf  of  the  individual, 
the  purport  of  which  should  not  be  misunderstood. 
It  meant  that  for  the  first  time  in  the  history  of  a 
purely  professional  organization  an  active  concerted 
effort  had  been  made  to  advance  the  material 
welfare  of  a  section  of  its  membership,  and  estab- 

lished a  definite  policy  by  The  Institute  from  which 
it  was  never  intended  to  recede. 

During  last  year  salary  schedules  and  salary 
considerations  have  been  considered  before  the 
various  Branches,  and  have  been  discussed  by  the 
Council  of  The  Institute.  In  spite  of  this  it  has 
been  maintained  by  some  that  The  Institute  has 
no  declared  policy  in  respect  to  advancing  the 
material  welfare  of  its  members. 

In  order  that  there  should  be  no  further  mis- 
understanding on  this  subject,  and  in  order  that 

as  full  an  expression  of  opinion  as  possible  should 
be  received  from  the  members  of  Council  who  do 
not  always  find  it  possible  to  attend  the  meetings, 
a  special  Conference  was  called  and  was  held  in 
Montreal  on  Tuesday,  April  13th,  which  lasted  all 
day.  At  this  Conference  were  present:  President 
R.  A.  Ross  in  the  chair;  the  Executive  Committee 
of  the  Council,  Vice-President  Walter  J.  Francis, 
Councillors  Brig. -Gen.  Sir  Alex.  Bertram,  Professor 
Ernest  Brown,  Arthur  Surveyer,  Frederick  B.  Brown, 
and  H.  H.  Vaughan;  Vice  President  Brig. -Gen.  C.  H. 
Mitchell;  Councillors  A.  H.  Harkness  and  Professor 
Peter  Gillespie,  Toronto,  E.  R.  Gray,  Hamilton, 
H.  B.  R.  Craig,  Windsor,  (also  Chairman  of  the 
Ontario  Provincial  Division),  A.  C.  D.  Blanchard, 
Niagara  Falls,  J.  B.  Challies,  Ottawa,  and  the 
Chairman  of  the  Toronto  Branch  R.  O.  Wynne- 
Roberts,  and  A.  B.  Lambe,  Secretary  of  the  Ontario 
Provincial  Division.  Councillor  A.  R.  Decary  also 
attended  part  of  the  sessions. 

While  there  were  many  items  on  the  agenda  for 
this  meeting  the  most  important  was  a  discussioti 
of  the  existing  situation  whereby  it  is  necessary  for 
The  Institute  to  be  of  greater  assistance  to  its 
members,  and  a  discussion  of  ways  and  means 
as  to  how  this  can  best  be  accomplished.  Every 
member  present  took  part  in  the  discussion  and 
there  was  unanimity  of  opinion  to  the  effect  that 
The  Institute  declare  its  policy  and  plan  a  definite 
programme  along  the  line  of  membership  welfare 
promotion.  On  motion  by  H.  H.  Vaughan,  second- 

ed by  Brig. -Gen.  Mitchell  the  following  resolution 
was  carried  unanimously: 

'  'That  whereas  this  Conference  of  members  of  Council 
residing  in  Montreal  and  members  and  others  of  the 
Province  of  Ontario  has  been  called  by  the  request  of 
Council  for  the  purpose  of  offering  an  opportunity  for  the 
discussion  of  the  policy  to  be  pursued  by  The  Institute. 
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I  iititutitioM  tti   thi-  cnJ  III    the   innnth  nl    April 

It  \s  a»  fiirtht-r  rcsuhcJ  at  this  Ciinfrrciicc  thut 
junior  fngincfrs  should  he  ii^cluJrJ  m  tht-  prrstinm-l 
>n  the  fomniittee  on  RcniuMfrulii»n  ol  EnRinccr*. 
It  s*tt»  jiIm»  dfcided  to  re».(.»nin'ifi>d  that  the  c«in»titu- 
:  ion  be  amended  <>«.>  that  Juniors  should  \ole  at 
tiraneh  nieetings  tind  hold  ofïice  except  thut  of 

C  hainnan  I'he  polic>  of  I'he  histitute  in  regard to  organired  labor  v^as  discussed  and  referred  to 
the  Committee  on  Policy  for  consideration.  The 
part  The  Institute  should  pla>  in  developing  engin- 

eer* for  highv^ay  construction  was  also  brought  up. 
It  was  felt  that  The  Institute  should  play  an  import- 

ant part  in  this  matter,  and  the  Secretary  \^as 
instructed  to  receiNe  suggestions  to  bring  before 
Council. 

A  number  of  other  niatters  were  discussed. 
\V  her»  the  nieeting  was  brought  to  a  close  it  was 
!clt  that  the  Conference  marked  a  notable  step  in 

•he  history  of  the  affairs  of  the  engineering  profes- 
Mon  in  Canada. 

The  decision   to  include  as  a   stated  policy  of 
The  Institute  the  establishment  by  The  Institute 
i>f  rates  of  remuneration  for  its  niembers  both 

b)  fee  and  b>'  salary  with  the  influence  of  The 
Iiistitute  behind  such  schedules,  is  an  open  declara- 

tion that  the  profession  as  represented  by  The 
I  n^inecring    Institute   of   Canada    pledges    itself    to 
.   Jttinite  plan  of  promoting  the   material   welfare 
'I  its  members. 

The  regular  meeting  of  Council  held  on  .April 
r7th.  endorsed  in  full  the  resolutions  of  the  special 
unference.  A  Committee  on  Policy  was  appointed 
a»  follows:  J.  B.  Challies  .M.E.I.C.,  Ottawa. 
Chairman;  .\.  R.  Decary  .M.E.I.C..  Quebec  ;  Brig-Gen. 
t  H  Mitchell  .M.E.I.C..  Toronto;  Walter  J.  Francis 
\1  E.I.C..  .Montreal;  K.  H.  Smith  M  E.I.C..  Halifa.x 
I  G.  Sullivan  .M.E.l.C.  Winnipeg;  A.  E.  Foreman 
ME. I.e..  Victoria  with  power  to  add  thereto, 
having  regard  to  geographical  location. 

A.     H.     Harkness.     M.E.l.C      was      appointed 
Chairman  of  the  Committee  on  Remuneration,   it 

itended  that  this  committee  should  include 
members  of  The  Institute. 
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the  corporation  of  professional  engineers.  In  Ontario  the 
matter  of  arriving  at  an  acceptable  Bill  is  in  the  hands 
of  an  Advisory  Conference  Committee  established  by  the 
suggestion  of  the  Ontario  Provincial  Division.  In  Saskat- 

chewan changes  were  suggested  by  the  Premier  which 
caused  the  Bill  to  be  withdrawn.  The  success  attending 
the  Bill  in  British  Columbia  and  Manitoba  will  no  doubt 
have  a  beneficial  effect  on  Saskatchewan  legislation. 

Meeting  of  the  Canadian  Engineering 
Standards  Association 

A  meeting  of  the  Main  Committee  of  this  Associa- 
tion was  held  at  Ottawa  on  April  12th,  Sir  John  Kennedy, 

Hon.  M.E.I.C.,  in  the  Chair  when  a  number  of  items 
of  interest  were  dealt  with. 

The  General  Specification  for  Steel  Railway  Bridges 
submitted  to  the  Main  Committee  by  the  Sectional  Com- 
inittee  on  Steel  Bridges  and  Construction,  was  approved 
for  publication.  This  specification,  the  essential  provi- 

sions of  which  are  fortunately  in  general  agreement  with 
the  practice  of  the  American  Railway  Engineering 
Association,  is  not  drawn  up  with  any  intention  of  limit- 

ing the  choice  of  the  engineer  as  to  type  of  bridge,  but 
is  so  framed  as  to  indicate  definite  methods  of  work 
for  the  designer,  detailer,  and  manufacturer,  with  a 
view  of  thus  obtaining  uniform  results  as  regards  strength 
and  utility. 

The  Specification,  as  now  approved,  is  based  on 
that  published  in  draft  form  in  1918  by  The  Engineering 
Institute  of  Canada,  and  drawn  up  by  a  Committee  of 
that  Institute  under  the  chairmanship  of  P.  B.  Motley, 
M.E.I.C,  Engineer  of  Bridges,  Canadian  Pacific  Railway 
Company.  The  work  of  the  C.E.S.A.  upon  it  was 
undertaken  at  the  request  of-  The  Engineering  Institute 
of  Canada. 

It  is  announced  that  Sub-Committees  have  been 
appointed  for  the  purpose  of  drafting  general  specifica- 

tions for  guidance  in  the  purchase  of  Wire  Rope,  both 
for  Mining  purposes,  and  for  dredging  and  steam  shovel 
work.  The  former  Sub-Committee  is  under  the  Chair- 

manship of  F.  H.  Sutherland,  Inspector  of  Mines  of 
Ontario,  and  the  Chairman  of  the  latter  is  K.  M.  Cameron, 
A.M.E.I.C,  Department  of  Public  Works,  Ottawa. 

A  report  from  the  Chairman  of  the  Sub-Committee 

on  Telegraph  and  Telephone  Wire,'  W.  J.  Duckworth, of  the  Great  North  Western  Telegraph  Co.,  Toronto, 
stated  that  a  specification  for  two  standard  grades  of 
this  material  had  been  drafted  and  was  now  being 
considered  and  amended  by  the  Sub-Committee. 

J.  G.  Morrow,  Steel  Company  of  Canada,  Hamilton, 
Chairman  of  the  Sectional  Committee  on  Steel,  reported 
that  a  Special  Committee  had  commenced  work  with 
a  view  of  coordinating  the  numberous  specifications 
for  material  for  carbon  steel  forgings  now  being  worked 
to  in  Canada,  and  if  possible  establishing  the  character- 

istics of  a  comparatively  small  number  of  grades  of 
steel  which  could  be  used  to  fill  those  specifications. 

It  was  decided  to  instruct  a  Special  Committee, 
under  the  Chairmanship  of  E.  G.  Burr,  A.M.E.I.C., 
Consulting  Engineer,  Montreal,  to  proceed  with  an  enquiry 

into  the  desirability  and  possibility  of  framing  a  Canadian 
National  Electrical  Code.  It  was  pointed  out  that  such 
a  document,  so  far  as  hazard  to  life  is  conserned,  has 
been  drawn  up  in  the  United  States  under  the  auspices 
of  the  Bureau  of  Standards,  while  fire  hazard  has  been 
dealt  with  the  rules  of  the  National  Board  of  Fire  Under- 

writers. The  Sub-Committee  is  to  consider  the  measures 
to  be  taken  should  it  be  thought  advisable  to  draft  a 
Canadian  Code  for  covering  these  subjects  for  wide 
acceptance  in  the  Dominion. 

A  communication  was  read  from  the  Council  of 
The  Engineering  Institute  of  Canada  requesting  the 
Association  to  deal  with  a  number  of  the  specifications 
of  The  Institute,  considering  and  revising  them  if  thought 
necessary,  as  has  already  been  done  in  the  case  of  the 
Specification  for  Steel  Railway  Bridges.  It  was  decided 
to  take  up  first  The  Engineering  Institute  of  Canad.a 
Specifications  for  Steel  Highway  Bridges  and  for  Cement, 
and  to  organize  suitable  committees  to  report  upon  them. 

It  was  announced  that  the  Air  Board  had  approved 
of  the  Canadian  Engineering  Standards  Association, 
through  its  Sectional  Committee  on  Aircraft  Parts, 
as  the  body  through  which  Canada  is  to  be  represented 
on  the  International  Aircraft  Standards  Commission. 
This  action  was  welcomed  by  the  Committee  and  it 
was  pointed  out  that  the  approval  of  the  Air  Board 
gave  official  recognition  to  the  work  which  has  already 
been  accomplished  by  Canadian  representatives  at 
meetings  of  the  Commission. 

The  International  Aircraft  Standards  Commission 
was  organized  in  1917,  primarily  as  a  war  measure, 
with  the  object  of  obtaining,  as  far  as  may  be,  inter- 

national agreement  regarding  materials  for  aircraft 
as  well  as  details  of  aircraft  construction  and  equipment. 
It  is,  for  example,  obviously  desirable  that  aero  engine 
magnetos  made  in  different  countries  should  be  built 
within  certain  limits  of  overall  dimensions  and  should 
conform  to  general  specifications  which  would  enable 
a  French  magneto  to  be  used  in  an  emergency  on  a 
British  machine  finding  itself  in  difficulties  in  France. 
The  Commission  has  already  made  gratifying  progress, 
although  it  is  unfortunate  that  the  United  States  has  so 
far  been  unable  to  appoint  a  committee  to  take  part  in 
its  work.  The  countries  now  active  on  the  Commission 
are  Great  Britain,  France,  Italy  and  Canada. 

A  grant  of  £200  towards  the  funds  of  the  Associa- 
tion was  announced  from  the  British  Engineering  Stand- 
ards Association  and  the  Secretary  reported  that  he 

now  had  in  stock  a  supply  of  almost  all  of  the  publica- 
tions of  the  B.E.S.A.,  which  are  available  for  distribution 

at  a  nominal  charge. 

A  communication  was  read  from  the  American 
Engineering  Standards  Committee,  advising  that  in 
the  opinion  of  the  A.E.S.C.  co-operation  between  that 
body  and  the  C.E.S.A.  should  be  provided  for  by  the 
interchange  of  Minutes  of  the  Meetings  of  the  respective 
Main  Committees,  so  that  joint  action  could  be  arranged 
for,  wherever  necessary.  The  Committee  heartily  con- 

curred in  this  suggestion,  which  will  be  adopted  in  future, 
and  the  hope  was  expressed  that  many  opportunities 
for  co-operation  would  present  themselves. 
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BRITISH  COLUMBIA 

The  Association  of  Professional  Engineers  of  the  Province  of 
British  Columbia. 

3.  (a)  All  persons  registered  as  Professional  Engineers  under  the 

pro\'isions  of  this  Act  are  hereby  constituted  "The  Association  of 
Professional  Engineers  of  the  Pro\'ince  of  British  Columbia,"  and  shall 
be  a  body  politic  and  corporate,  with  perpetual  succession  and  a  common 
seal; 

(b)  The  head  office  of  the  Association  shall  he  at  Vancouver, 
British  Columbia. 

4.  The  Association  shall  have  power  to  acquire  and  hold  real 
propertv  not  producing  at  any  tune  an  annual  income  in  excess  of 
ten  thousand  dollars,  and  personal  property,  and  to  alienate,  mortgage, 
lease  or  otherwise  charge  or  dispose  of  the  same  of  any  part  thereof  as 
occasion  may  require,  and  to  sue  and  be  sued. 

5.  The  Association  may  pass  by-laws  not  inconsistent  with  the 
provisions  of  this  Act,  regarding: 

(a)  The  election  of  the  Executive  Council  of  the  Association; 

(b)  The  government,  discipline  and  honour  of  the  Members; 

(c)  The  maintenance  of  the  Association  and  the  management  of 
its  property; 

(d)  The  fixing  of  an  annual  fee  not  in  excess  of  fifteen  dollars, 
and  other  fees; 

(e)  The  levying,  remission  and  collecting  of  annual  and  other  fees; 

(f)  The  examination  and  admission  of  candidates  to  the  study 
and  practice  of  Professional  Engineering; 

(g)  The  calling  and  conduct  of  meetings,  voting,  quorum  and 
general  business,  banking,  borrowing  and  credits: 

(h)  All  other  purposes  reasonably  necessary  for  the  management 
of  the  Association. 

6.  (a)  All  by-laws  or  amendments  thereto  shall  become  effective 
only  after  ratification  by  two-thirds  majority  of  the  votes  received  from 
the  Members  of  the  Association  in  good  standing  at  a  meeting  duly 
convened.  The  Registrar  shall  file  with  the  Lieutenant-Governor  in 
Council  a  copy  of  each  by-law  or  any  amendment  thereto,  immediately 
the  same  is  ratified,  certified  under  the  seal  of  the  Association  as  a  true 
copy; 

(b1  Notwithstanding  an\-thing  in  this  Act  contained,  any  by-law 
may  be  disallowed  by  the  Lieutenant-Governor  in  Council. 

Who  May  Practice. 

7.  (a)  Only  such  persons  who  are  Members  of  the  Association 
and  registered  as  such  under  the  provisions  of  this  Act,  or  who  have 
received  a  License  from  the  Council  of  the  Association  as  hereinafter 
provided,  shall  be  entitled  within  the  Province  of  British  Columbia 
to  take  and  use  the  title  of  "Professional  Engineer,"  or  any  abbreviation 
thereof,  or  to  engage  in  the  Practice  of  "Professional  Engineering"; 

(b)  Any  person  residing  in  the  Province  of  British  Columbia  at 
the  date  of  the  passing  of  this  Act.  who  is  at  that  date,  and  has  been 
for  five  years  previously  practising  Professional  Engineering  as  defined 
in  Sub-section  ibi  of  Section  2,  shall  be  entitled  to  be  duly  registered 
as  a  Member  of  the  Association  without  examination;  provided  that 
such  person  shall  produce  to  the  Council,  on  or  before  the  first  day  of 
April,   1921.  satisfactory  credentials  of  his  qualifications; 

(c)  Engineers  who  were  practising  previous  to  the  late  war  and 
who  were  accepted  for  services  in  the  forces  of  the  British  Empire, 
or  any  of  its  Allies,  shall  be  entitled  to  all  the  rights  and  privileges 
confered  under  Sub-section  (b)  of  this  Section; 

(d)  Any  person  who  may  hereafter  come  to  the  Province  of  British 
Columbia,  and  who  shall  produce  to  the  Council  a  satisfactory  certificate 
signed  by  the  proper  officers  evidencing  the  fact  that  he  is  a  duly 
registered  member  in  good  standing  of  an  Association  of  Engineers 
in  another  Province  in  the  Dominion  of  Canada,  having  equivalent 
standards  of  qualification  for  membership  to  this  Association,  together 
with  an  apphcation  for  registration  in  this  Association  endorsed  by 
the  Registrar  of  such  other  Association,  may  become  a  duly  Registered 
Member  of  the  Association  without  the  payment  of  the  annual  fee 
for  the  year  in  which  he  joins,  but  shall  pay  a  fee  of  five  dollars  for  such 
registration; 

MANITOBA 

(d)  The  examination  and  admission  of  candidates  to  the  study 
and  practice  of  the  profession; 

(e)  All  other  purposes  reasonably  necessary  for  the  management 
of  the  association. 

6.  Ratification  of  By-laws 

All  by-laws  or  amendments  thereto  shall  become  effective  only 
after  ratification  by  two-thirds  majority  of  the  votes  cast  by  the 
members  of  the  association  in  good  standing. 

7.  Who  May  Practise 

(1)  Only  such  persons  who  are  members  of  the  association  hereby 
incorporated  and  registered  as  such  under  the  provisions  of  this  Act, 
or  who  have  received  a  license  from  the  council  of  the  association  as 
hereinafter  provided,  shall  be  entitled,  within  the  Province  of  Manitoba, 

to  take  and  use  the  title  of  "professional  engineer"  or  any  abbreviation 
thereof,  or  to  practise  as  a  "professional  engineer"  or  act  as  engineer in  laying,  advising  on,  constructing  or  superintending  the  construction 
of  any  railway  or  public  work  or  any  work  upon  which  public  money 
is  expended,  the  cost  of  which  is  in  excess  of  one  thousand  dollars. 

(2)  Any  person  residing  in  the  Province  of  Manitoba  at  the  date 
of  the  passing  of  this  Act,  who  is  at  that  date  and  has  been  for  one 
year  previously  practising  as  a  professional  engineer,  shall  be  entitled 
to  be  duly  registered  as  a  member  of  the  association  without  examina- 

tion, provided  that  such  person  shall  produce  to  the  Council  satisfactory 
proof  of  having  so  practised. 

(3)  Any  person  who  may  come  to  reside  in  the  Province  of 
Manitoba,  and  who  at  that  time  is  a  duly  registered  member  of  an 
association  of  engineers  similarly  constituted  of  any  other  province 
of  the  Dominion  of  Canada,  may  become  a  duly  registered  member 
of  the  association  without  payment  of  fee  for  that  year,  if  he  shall 
produce  to  the  council  a  certificate  of  membership  in  good  standing 
in  such  province,  and  an  application  for  transfer  of  registry  endorsed 
by  the  registrar  of  the  province  in  which  he  lately  resided. 

(4  )  Any  person  not  otherwise  qualified  as  hereinbefore  mentioned, 

and  who' may  desire  to  become  a  registered  member  of  the  association, 
shall  make  application  to  the  council,  and  shall  submit  to  an  examina- 

tion, or  shall  submit  credentials  in  lieu  of  examination,  whichever  the 
council  may  decide,  and  shall  be  admitted  to  registry  as  a  member 
of  the  association  on  payment  of  prescribed  fees  after  the  council 
shall  have  certified  in  writing  that  such  examination  or  credentials 
have  been  found  satisfactory  to  it. 

(5)  Any  person  not  residing  in  the  Province  of  Manitoba  who  is 
a  registered  member  of  an  association  of  engineers  similarly  constituted  ' 
of  any  other  province  of  the  Dominion  of  Canada,  may  obtain  from  the 
registrar  a  license  to  practise  as  a  professional  engineer  in  the  Province 
of  Manitoba,  upon  production  of  evidence  of  his  registry  in  such 
other  province,  and  upon  payment  of  a  fee  of  one  dollar.  In  the 
event  of  such  person  being  unable  by  reason  of  emergency  or  neglect 
on  the  part  of  the  registrar,  or  for  any  good  and  sufficient  reason,  to 
obtain  such  license  within  three  months  of  his  making  application 
therefor,  he  shall  be  entitled  to  practise  as  a  professional  engineer 
in  the  province  for  such  period  of  three  months  without  holding  such 
license. 

(6)  Any  person  who  is  not  a  resident  of  Canada,  but  who  is  a 
member  of  any  engineering  or  technical  organization  or  society  of 
standing,  recognized  by  the  council,  may  obtain  a  license  to  practise 
his  profession  in  an  advisory  or  consultative  capacity. 

(7)  Any  person  who  is  employed  as  a  professional  engineer  b>'  a 
public  service  corporation,  a  private  corporation,  public  utility  or 
government  department,  whose  business  is  normally  carried  on  in  two 
or  more  of  the  provinces  of  Canada,  and  who  is  by  reason  of  his  employ- 

ment required  to  practise  as  a  professional  engineer  in  other  provinces 
other  than  that  of  his  residence,  may  so  practise  in  the  Province  of 
Manitoba,  without  holding  a  non-resident  license,  or  payment  of  fee, 
if  on  demand  of  council,  he  produces  credentials  satisfactory  to  the 
council  showing  that  he  is  a  registered  member  of  an  association  of 
engineers  similarly  constituted  by  some  other  province  of  Canada. 
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(h)  The  Secretary  of  the  Association  sha)l,  on  his  assumption 
of  office,  lodge  in  the  hands  of  the  President  of  the  Council  a  bond 
for  one  thousand  dollars  in  some  bonding  company  satisfactory  to  the 
Council.  All  the  e.xpenses  arising  from  the  furnishing  of  such  bond 
shall  be  borne  by  the  Association; 

(i)  In  case  of  the  resignation  or  death  of  any  member  or  members 
of  the  Council,  the  other  members  of  the  Council  shall  have  power 
to  fill  all  vacancies  so  caused  until  the  time  of  the  holding  of  the  next 
annual  meeting;  provided  the  said  annual  meeting  is  not  to  be  held 
within  a  period  of  three  months  after  the  occurrence  of  such  vacancy 
or  vacancies. 

Examinations. 

10.  (a)  The  Council  shall  appoint  annually  a  Board  of  Examiners 
for  each  branch  of  Engineering  as  set  out  in  Section  2,  Sub-section  (b), 
and  shall  fill  the  vacancies  in  the  same  as  they  occu'-; 

(b)  The  duties  of  the  Board  shall  be  to  examine  all  candidates 
for  admission  to  membership  by  examination.  As  soon  as  possible, 
and  not  later  than  ?.l  days  after  the  close  of  each  examination,-  the members  of  the  Eoaid  who  shall  have  conducted  such  examination, 
shall  make  and  file  with  the  Secretary  a  certificate  showing  the  results 
of  such  examination,  whereupon  the  Council  shall  notify  each  candidate 
of  the  result  of  the  examination  and  of  their  decision  upon  his  applica- 

tion. The  members  of  the  Board  shall  also  file  with  the  Secretary 
the  examination  pajjers  submitted  to  each  and  every  candidate,  together 
with  the  answers  of  the  respective  candidates  thereto,  and  shall  attach 
thereto  a  certified  copy  of  their  report,  with  the  marks  awarded  to 
each  candidate  in  each  subject  of  such  examination,  and  such  documents 
shall  remain  on  file  in  the  office  of  the  Registrar,  and  shall  be  open  to 
inspection  by  any  of  the  said  candidates,  or  by  any  person  duly 
authorized  in  writ-ng  on  their  behalf,  duiing  regular  office  hours  for 
a  period  of  at  least  six  months  following  the  examination. 

11.  ('a1  Regular  examinations  of  candidates  for  registration  or 
license  shall  be  held  at  \'ancouver,  or  such  other  place  or  places  as  the Council  may  direct,  beginning  on  the  last  Monday  in  the  months  of 
February  and  November  in  every  year,  unless  such  Monday  be  a 
holiday,  in  which  case  they  shall  begin  on  the  next  ensuing  day  not 
being  a  holiday: 

(b)  Special  examinations  may  be  granted,  provided  the  candidate 
or  candidates  for  such  special  examination  deposit  in  advance  with  the 
Registrar  a  sum  sufficient  to  defray  the  expenses  of  such  examination 
and  the  prescribed  examination  fees.  .  Any  balance  remaining  over 
shall  be  returned  to  such  candidate  or  candidates; 

(c)  The  scope  of  the  examinations  and  the  methods  of  procedure 
shall  be  prescribed  by  the  Council,  with  special  reference  to  the  applic- 

ant's ability  to  design  and  supervise  works  which  shall  ensure  the safety  of  Ufe  and  property; 
(d)  The  candidate  shall  submit  to  examination  before  the  Board 

in  one  or  more  of  the  recognized  branches  of  engineering,  such  branch 
or  branches  to  be  selected  by  the  candidate: 

(e)  Every  candidate  for  examination  shall  give  at  least  one  month's 
notice  in  writing  to  the  Secretary  of  his  intention  to  present  himself 
for  examination,  and  with  such  notice  shall  forward  a  fee  of  five  dollars, 
and  before  undergoing  examination  shall  pay  to  tlie  Association 
tw-enty-five  dollars  as  a  fee,  and  before'  receiving  his  certificate  of 
registration  shall  pay  the  annual  fee  set  out  in  the  B>'-laws  and  a  sum 
of  not  more  than  live  dollars  for  the  publication  of  his  name  in  the 
British  Columbia  Gazette; 

(f)  In  case  the  candidate  should  fail  in  his  examination,  he  may 
present  himself  at  any  subsequent  regular  examination  by  paj'inga fee  of  ten  dollarr. 

Registration  Without  Examination. 

12.  l'a)  The  Council  shall  consider  an  application  for  registration 
from  an}'  person  who  submits  proof  of  qualifications  possessed  by  such 
person  by  virtue  of  experience,  training  or  examination  by  another 
examining  body  of  recognized  standing,  and  if  found  satisfactory  shall 
grant  a  certificate  of  registration: 

(b)  Any  person  who,  without  examination,  is  registered  as  a 
Professional  Engineer,  shall  pay  to  the  Association  before  being  so 
registered  the  sum  of  fifteen  dollars  for  examination  of  credentials, 
and  the  annual  fee  set  out  in  the  By-laws,  and  a  sum  of  not  m.ore  than 
five  dollars  for  the  publication  of  his  name  in  the  British  Columbia 
Gazette; 

MANITOBA 

13.  Annual  Fees 

(1)  Each  person  who  is  registered  or  licensed  to  practise  imder 
this  Act  shall  pay  in  advance  to  the  secretary-treasurer,  or  any  person 
deputed  by  the  council  to  receive  it,  such  annual  fee  as  may  be  determ- 

ined by  by-laws  of  the  association,  which  shall  be  deemed  to  be  a  debt 
due  by  the  practioner  and  to'  be  recoverable  with  costs  in  the  name 
of  the  council  in  any  court  of  competent  jurisdiction. 

(2)  If  any  registered  practioner  omit  to  pay  the  prescribed  annual 
fee  within  six  months  of  the  date  upon  which  it  becomes  due,  the 
registrar  shall  cause  the  name  of  such  practitioner  to  be  erased  from  the 
register,  and  such  practitioner  shall  thereupon  cease  to  be  deemed  to  be  a 
registered  practitioner:  but  such  practitioner  shall  at  any  time  there- 

after, upon  paying  such  fee,  be  entitled  to  all  his  rights  and  privileges 
as  a  legist ered  practitioner  from  he  time  of  such  payment. 

(3)  The  registrar  shall  not  be  required  to  issue  a  license  to  practise 
to  any  non-resident  practitioner  otherwise  entitled  to  such  license 
unless  the  fee  provided  for  by  the  bj'-laws  of  the  association  shall  have 
been  previously  paid. 

14.  Necessity  of  Registration 

Any  person  entitled  to  be  registered  under  this  Act  who  shall 
neglect  or  omit  to  be  registered  shall  not  be  entitled  to  any  of  the  rights 
and  privileges  conferred  by  the  provisions  of  this  Act  so  long  as  such 
neglect  or  omission  shall  continue. 

15.  Right  of  Appeal 

In  the  case  of  any  refusal  by  the  council  to  register  the  name  of  any 
person  as  a  member  of  the  association,  or  of  refusal  to  issue  a  license  to 
practise,  the  person  aggrieved  shall  have  the  right  to  apply  to  a  judge 

of  the  court  of  King's  Bench,  who,  upon  due  cause  shown,  may  issue an  order  to  the  council  to  register  the  name  of  such  person,  or  to  grant 
him  a  license  to  practise  or  make  such  other  order  upon  such  appeal 
as  may  be  warranted  by  the  facts,  and  the  council  shall  forthwith 
comply  with  such  order.     Such  order  when  so  made  shall  be  final. 

16.  Default  of  Registrar 

If  the  registrar  makes  or  causes  to  be  made  any  wilful  falsification 
in  any  matter  relating  to  the  register,  he  shall  forfeit  a  sum  not  less 
than  one  hundred  dollars. 

17.  False  Registration 

If  any  person  shall  wilfully  procure  or  attempt  to  procure  himself 
to  be  registered  or  licensed  under  this  Act.  by  making  or  producing, 
or  causing  to  be  made  or  produced  any  false  or  fraudulent  represent- 

ations or  declarations,  whether  verbally  or  in  writing,  every  such 
person  so  doing,  and  every  person  knowingly  aiding  and  assisting 
him  therein,  shall  forfeit  and  pay  a  sum  of  not  less  than  one  hundred 
dollars. 

18.  Evidence 

The  certificate  of  the  registrar  under  the  seal  of  the  association 
shall  be  prima  facie  evidence  of  registration  or  license,  or  non-regist- 

ration, as  the  case  may  be. 

19.  Suspension  for  Misconduct 

(1)  The  council  may  in  its  discretion,  reprimand,  censure  or 
suspend  or  expel  from  the  association  any  engineer  guilty  of  unprofes- 

sional conduct,  negligence,  or  misconduct  in  the  e.xecution  of  the  duties 
of  his  office,  or  convicted  of  a  criminal  offence  by  any  court  of  competent 
jurisdiction,  but  shall  not  take  any  such  action  until  a  complaint 
under  oath  has  been  filed  with  the  registrar  and  a  copy  thereof  forwarded 
to  the  party  accused.  The  council  shall  not  suspend  or  expel  an 
engineer  without  having  previously  summoned  him  to  appear  to  be 
heard  in  his  defence,  nor  without  having  heard  evidence  under  oath 
offered  in  support  of  the  complaint  on  or  behalf  of  the  engineer.  The 
council  shall  have  the  same  powers  as  a  justice  of  the  peace  to  compel 
w'itnesses  to  appear  and  to  answer  under  oath  in  the  manner  and  under 
the  penalties  prescribed  by  law.  The  president  of  the  council  or 
person  acting  as  such  in  his  absence,  or  the  secretary,  is  hereby  author- 

ized to  administer  oaths  in  such  cases.  All  evidence  shall  be  taken 
in  writing  or  by  a  duly  qualified  stenographer. 
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21.  If  any  person  sliall  wilfully  procure  or  attempt  to  procure 
himself  to  be  registered  or  licensed  under  this  Act,  by  making  or 
producing,  or  causing  to  be  made  or  produced,  any  false  or  fraudulent 
representation  or  declaration,  either  verbally  or  in  writing,  every  such 
person  so  doing,  and  every  person  knowingly  aiding  and  assisting 
him  therein,  shall  incur  a  penalty  of  not  less  than  twenty  dollars  nor 
more  than  five  hundred  dollars. 

22.  Any  information  for  the  recovery  of  any  such  penalty  or 
forfeiture  may  be  laid  by  any  Member  of  the  Association,  or  by  any 
person  appointed  by  the  Council. 

23.  No  prosecution  shall  be  commenced  for  any  offence  against 
this  Act  after  two  years  from  the  date  of  committing  the  offence. 

24.  The  Council  may,  and  upon  application  of  any  three  Mem- 
bers shall,  cause  inquiry  to  be  made  into  matters  respecting  any 

fraudulent  or  incorrect  entry  in  the  Register,  or  the  unprofessional 
conduct,  negligence  or  misconduct  in  the  execution  of  the  duties  of 
his  office,  or  the  conviction  on  a  criminal  offence  of  any  Registered 
Member,  and  may  in  its  discretion  order  the  erasure  or  correction 
of  any  entry  in  the  Register,  or  may  reprimand,  censure,  suspend  or 
expel  from  the  Association  any  Member  found  guilty  as  aforesaid; 
provided  that  the  name  of  a  Member  shall  not  be  erased  from  the 
Register  on  account  of  a  conviction  for  a  political  offence  outside  His 

Majesty's  Dominions,  nor  on  account  of  a  conviction  for  an  offence which,  though  within  the  provisions  of  this  Act,  ought  not,  in  the 
opinion  of  the  Council,  either  from  the  trivial  nature  of  the  offence 
or  from  the  circumstances  in  which  it  was  committed,  to  disqualify 
a  person  from  practising  Professional  Engineering. 

25.  The  Council  may,  for  the  purpose  of  the  execution  of  the 
duties  of  the  Council  under  this  Act,  employ  at  the  expense  of  the 
.association  such  legal  or  other  assessor  or  assistant  as  the  Council 
may  think  necessary  or  proper;  and  any  penson  whose  status  or 
conduct  is  the  subject  of  inquiry  shall  also  have  the  right  to  be 
represented  by  counsel. 

26.  At  least  one  week  before  the  first  meeting  of  the  Council 
to  he  held  for  taking  evidence  or  otherwise  ascertaining  facts,  a 
notice  shall  be  served  upon  the  person  whose  status  or  conduct  is  the 
subject  of  inquiry,  and  such  notice  shall  embody  a  copy  of  the  charges 
made  against  him,  or  a  statement  of  the  subject-matter  of  the  inquiry, 
and  shall  also  specify  the  time  and  place  of  such  meeting.  The 
testimony  of  witnesses  shall  be  taken  under  oath,  which  the  Presiding 
Officer  is  hereby  authorized  to  administer,  and  there  shall  be  full 
right  to  cross-examine  all  witnesses  called,  and  to  call  evidence  in 
defence  and  reply.  In  the  event  of  the  non-attendance  of  the  person 
whose  status  or  conduct  is  the  subject  of  such  inquiry,  the  Council 
may,  upon  proof  of  the  personal  service  of  the  notice  aforesaid  in 
accordance  with  the  provisions  of  this  Section,  which  proof  of  service 
may  be  by  statutory  declaration,  proceed  with  the  subject-matter  of 
the  inquiry  in  his  absence,  and  make  their  report  of  the  facts  without 
further  notice  to  such  person. 

27.  The  Council,  or  any  person  interested  in  the  proceedings 
on  any  such  inquiry,  may  make  application  to  the  Registrar  or  any 
District  Registrar  of  the  Supreme  Court  to  seal  a  writ  or  writs  of 
subpoena  for  the  attendance  of  any  witness  or  witnesses,  and  for  the 
production  of  books,  papers  and  documents  by  such  witness  or  wit- 

nesses at  such  inquiry  in  form  similar  to  that  prescribed  by  the 
Supreme  Coiu^t  Rules,  and  such  writ  or  writs  of  subpoena  shall  have 

.  the  same  force  and  effect  as  though  issued  out  of  the  Supreme  Court, 
and  the  fees  therefor  and  the  rules  governing  the  same  shall  be  such 
as  are  in  force  in  the  Supreme  Court. 

28.  Any  person  who  has  failed  to  pass  an  examination,  or  whose 
name  has  been  ordered  to  be  erased  from  the  Register,  or  who  feels 
himself  aggrieved,  or  is  affected  by  any  order  of  the  Council,  or  any 
decision  of  the  Board  of  Examiners,  may  appeal  from  such  order, 
finding,  action,  or  decision,  to  any  Judge  of  the  Supreme  Court  at 
any  time  within  six  months  from  the  date  of  such  order,  finding, 
action  or  decision,  or  the  publication  thereof;  the  said  Judge  thereof, 
upon  the  hearing  of  such  appeal,  which  may  be  analogous  to  appeal 
to  the  County  Court  under  the  "Summary  Convictions  Act,"  may 
make  such  order  confirming  or  reversing  in  whole  or  in  part,  or  vary- 

ing the  order,  finding,  action  or  decision  appealed  from,  or  directing 
further  inquiries  by  the  Council  into  the  facts  of  the  case,  and  as  to 
costs,  as  to  the  said  Judge  thereof  shall  seem  right  in  the  premises 
Such  order,  when  so  made,  shall  be  final. 

29.  In  all  cases  where  proof  of  registration  under  this  Act  is 
required  to  be  made,  the  production  of  the  last  annual  list  published 
in  the  Gazette  as  herein  provided,  or  of  a  certificate  bearing  a  date 
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27.  Operation  Postponed 

No  provisions  of  this  Act  restricting  the  practice  of  the  profession 
or  imposing  penalties  shall  take  effect  until  one  year  after  the  passing 
of  this  Act. 

28.  Individual  Seal 

Every  person  registered  under  this  Act  shall  have  a  seal,  the 
impression  of  which  shall  contain  the  name  of  the  engineer  and  the 

words  "Registered  Engineer,  Province  of  Manitoba,"  with  which  he shall  stamp  all  official  documents  and  plans. 

29.  Former  Act  Repealed 

Chapter  32  of  the  Revised  Statutes  of  Manitoba,  1913,  being 

"The  Manitoba  Civil  Engineers*  Act,"  is  hereby  repealed. 
30.  When  Act  in  Force 

This  Act  shall  come  into  forCe  on  the  day  it  is  assented  to. 

BRITISH  COLUMBIA 

subsequent  to  the  issue  of  the  said  Gazette  containing  said  annual 
list,  showing  that  the  person  or  persons  therein  named  is  or  are  duly 
registered,  certified  imder  the  hand  of  the  Registrar  for  the  time 
being  and  the  seal  of  the  Association,  shall  be  sufficient  evidence  of 
such  registration  in  lieu  of  the  production  of  the  original  Register; 
and  any  such  certificate  purporting  to  be  signed  by  anv  person  in 
the  capacity  of  Registrar  shall  be  -prima  facie  evidence  that  such 
person  is  such  Registrar,  without  any  proof  of  his  signature  or  of 
his  being  in  fact  such  Registrar;  provided,  always,  that  the  evidence 
herein  aforesaid  may  be  displaced  by  any  certificate  of  the  Registrar 
under  seal  of  the  Association,  showing  the  fact  of  erasure  of  any  name 
or  suspension  or  revocation  of  any  licence  to  practise. 

30.  Any  penalty  recoverable  under  this  Act  may  be  recovered 

in  the  same  manner  as  penalties  are  recovered  under  the  "Summary 
Convictions  Act,"  before  any  Justice  of  the  Peace  having  jurisdiction 
in  the  locality  in  which  the  offence  was  committed,  and  every  such 
penalty  may,  together  with  the  costs  of  conviction,  be  levied  by  distress 
and  sale  of  the  goods  and  chattels  of  the  offender. 

31.  Within  one  month  after  this  Act  comes  into  force,  the 
Lieutenant-Governor  in  Council  shall  appoint  a  provisional  Council 
consisting  of  eleven  members,  who  shall  elect  their  own  officers. 

At  least  one  member  shall- be  chosen  from  practitioners  in  each 
of  the  branches  of  Engineering  named  in  Section  2,  Sub-section  (b) 
hereof. 

32.  The  duties  of  the  Provisional  Council  shall  be  to  provide 
the  Register  called  for  by  this  Act,  to  enter  therein  the  names  of  those 
and  those  only  who  are  entitled  to  registration  under  the  provisions 
of  Section  7,  Sub-section  (b),  and  who  apply  in  writing  to  be  regis- 

tered and  pay  the  prescribed  fees,  and  to  call  within  six  months  from 
the  coming  into  force  of  this  Act  the  first  general  meeting  of  the 
Association,  for  the  purpose  of  electing  the  regular  Council  and  any 
other  organization  purposes  of  the  Association;  and  shall  have  the 
powers  conferred  in  this  Act  on  the  Council  of  the  Association.  Their 
powers  shall  cease  on  the  election  of  the  regular  Council  of  the 
Association. 

33.  Every  person  registered  under  this  Act  shall  have  a  seal, 
the  impression  of  which  shall  contain  the  name  of  the  Engineering,  the 
branch  of  Engineering  in  which  he  has  been  accepted,  and  the  words 

"Professional  Engineer,  Province  of  British  Columbia,"  with  which 
he  shall  stamp  all  official  estimates,  specifications,  reports,  documents 
and  plans. 

34.  No  provisions  of  this  Act  restricting  the  practice  of  the 
profession  or  imposing  penalties  shall  take  effect  until  the  first  day 
of  April,  1921. 

35.  Nothing  in  this  Act  contained  shall  be  construed  as  altering 
or  affecting  any  provisions  of  the  Coal-mines  Regulation  Act, 
Metalliferous  Mines  Inspection  Act.  or  the  Pharmaceutical  Act. 

36.  Nothing  in  this  Act  contained  shall  be  construed  as  prevent- 
ing the  carrying  on  by  any  person  on  his  own  property  of  any  work 

for  the  sole  use  of  himself  and  his  domestic  establishment;  nor  the 
designing,  construction  or  installing  by  any  person  of  appliances, 
works  or  plants  of  a  value  not  exceeding  five  thousand  dollars;  pro- 

vided, however,  that  such  work  shall  not  involve  the  safety  of  the 

general  pubUc. 
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I'dilur.  JituiHol. 
I  V-ar  Sir. 

Hitvini;  Ivard  <>(  >fVfral  iriliciMiis  re  advi-rUiA-mciUs 
''"'  '  '  'in  your  inav;aziiif  would  likt-  lo  call 
^■^^;  inaki' thf  followiujj;  rtvtimnu'iidalioir 

■■  riuit  all  indi\  iduxils  t»r  tirms  adwrlisinu  for  ennineens in  your  journal  U-  requcsti-d  lo  slate  more  details  of 
poutiuii.  the  sjilary  the  jx»sition  is  worth,  also  where 
ridvisable  «ive  their  name." 

1  \enly  lxlie\e  thai  thi<^  will  Ix-  a  Kreat  benefit  lo 
ilk'  enjployer  as  he  -«hould  onl\-  reieive  replies  from  men 
who  iDuId  fill  the  bill",  the  applicant  also  would have  some  idea  of  the  position  he  was  applying  for. 

I  mi«ht  Mjjht  a  ca>e  as  example.  In  the  March  issue 
tlK'  lollowini:  advertisemeiu  appearetl:  'Town  engineer 
^^          '  town  in  Nova  Scotia.     .Applicants  to  stale '  .  experience  and  sidary  wanted.     Apply  Box No.   

This  leaves  the  applicant   much  in  the  dark  and 
lunht   be  clianged   lo  somelhin^   like   the   following:— 
Retjuired  engineer  for  No\a  Scotia  town,  ixipulation.  .  .  . 
>tate  jiopulalion)   waterwDrks  installed,  sewage  svstem 

■  program  to  Ije  extended.     Onls'  engineers  with '-  «.•   in   similar   position,   capable  of   taking   full 
luirge  and  wonh  SliOO.OO  per  month  need  applv.   Signed 

Mayor  or  Town  Clerk." 
Hoping  you  will  give  this  your  serious  consideration 

lor  the   benefit  of   the  engineers   in  particular   and  the 
counlr>  in  general.  I  remain. 

Sincerelv  voiurs, 

K  1  \  (.      1  \  S  1    1    1 
1     II      «»  1      C\  S  A  DA             ••  Î 

„     tile  docioTb  wl)u  in addiiion  lo  their 

1 
1 

uiitaliun    which    m    ;i.jjii> 

I             1'. 
lurlp    II..    ........v.. .,           ..,,,           ...^         V       .,,.1 

anx'wheTi'  near  to 

<-*r. 

^UU!  .    llUi). 

I!    I     T    n.,  .TMK,M.E.I.C 

!  .erthk  rville.  P.  Q. 
\pnl  l>i.  192tl. 

C.  K.  H(X..\RTH.  A.M.E.I.C. 

A  C^orrectiun 

lùlitor,  Jituniol. 
Sir, 

1   sympathize  with  the  member  reporting  the  pro- 
t-edings  of  the  Toronto  Branch  in  his  efforts  to  condense 
nto  a  sentence  or  two  the  substance  of  the  various 
peeches  at  the  debate  on  "Should  Engineers  Unionize 
but  he  leaves  me  in  an  unfortunate  position.     He  says 
•hat  I  do  "not  think  legislation  would  help  the  engineer 
ince  it  does  not  help  the  teachers."     What  I  said  was 

lo  the  effect  that  kui-laiion  by  itself  would  not  save  the 
day  for  thteiigiMit.r,  ami  cited  on  the  one  hand  the  case 
^♦f  ''"  >  in  the  schotils  of  Ontario.   Their  profession 
•s  hk  .,    closed  by  legislation  but  they  are  very 
poorly  paid;  on  the  other  hand  I  mentioned  the  case  of 

loronto.  Apnl  7ih.  lyao. 

.\   Iribiiii-  lo  (hi-  liiMiiuli- 

Mditor.  Joui  mil, 

Dear  Sir: 

At   a   Meeting  of  the   Provincial  Council  of  thiii 

.\^      ■•  ••  :i   repreM  r —        "    '         '  ■     '      "     '        ,1 IV.  m  the  1 

lour  liuiidfid  and  lili>  .\K:  , 
dated   the  ;^Nt   day  <>f  .M 

passed: 
"That  the  Secretary  Iv     •    •-■•  •  - expressing  the  thanks  and 

lion   for   the   pioneer    work    uma    'j;.     i  •  ■    i. 
1  iistiiutt  i>(  Citinnln  in  the  dralime  of  ;i  Bil!  !"r  P'  A 
Engineers  which  liad  been  ! 
.iust     passed     by     the     B; , 

.\ssembly." It  is  a  very  great  pleasure  u>  mc  ;■  t..  ..a^c 
the  opportunity  of  forwarding   this  i.  and   to 
tell  you  it  would  have  Ijeen  t|  . 
have  drawn  up  the  act  in  the  I i:. 
the  Model  Bill. 

1  must  congratulate    vou   upon  ilje  good  result-  of 
\our  past  labour  obtained  throughout  the  Dominion ■^'ours  ver>*  faithfully. 

R.  Snodcrass.  .\.M.K  1  c 

HuH.-SfC 

British  Columbia  Technical  .\ssociaiion. 
\ancouver,  B.C. 

liHh,  April.  1920. 

B.  C.  Engineers  Joint  Legislation  Committee 

1  Tetegram  ' 
St.  John,  S.b.,  At 

Secretary  Kngtneering  Institute  of  Canada. 
176  Mansfield  St.. 

Montreal,  t^ue. 

Bill    respect inè    Professional    Knôineers    pass«d 
Législature  and  Lieut,  governor.     .Note  for  Journal. 

.\.    R.    t;ROOK..SHANK.  M.E.I.C. 
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EMPLOYMENT  BUREAU 

Situations  Vacant 

Chief   Draftsman 

Chief  draftsman  wanted  for  pulp  and  paper  company, 
should  be  familiar  with  plant  lay-out  and  equipment, 
knowledge  of  architectural  drafting;  also  desirable 
Box  110. 

Inspectors  for  Fire  Underwriters 

Several  men  with  engineering  experience  wanted  as 
inspectors  for  Fire  Underwriters.  Men  recently  graduated 
can  apply.    Box  107. 

Designer  in  Reinforced  Concrete 

Designer  in  reinforced  concrete  work  wanted  for 
large  company  in  province  of  Quebec.  Immediate 
applications  wanted.     Box  105. 

Mechanical  Engineer 

Wanted  at  once  mechanical  man  for  general  engineer- 
ing office  work  on  rolling  mill  construction.  Recent 

graduate  would  do.  Applications  to  state  experience, 
salary  wanted  etc.     Box  106. 

Mechanical  Draughtsman  for  Paper  Mill 

Mechanical  draughtsman  wanted,  experienced  in 
machine  design  and  detail,  preferably  in  connection  with 
paper  making  machinery  or  crane  and  conveying  machine- 

ry. Must  be  first  class  man  capable  of  handling  work 
through  the  ofifice  with  despatch,  permanent  work  for 
the  right  man.  Apply  stating  age,  nationality,  detail 
experience  and  salary  required.    Box  102. 

Junior  Mechanical  Draughtsman 

Jimior  mechanical  draughtsman  or  designer  wanted, 
prefer  man  with  technical  training  and  some  experience 
in  draughting  and  on  outside  work.  Preference  given  to 
man  whose  experience  was  secured  with  a  smelting  or 
mining  company.     Salary  $125.  per  month.     Box  101. 

Draughtsmen  and  Designers 

Large  mining  company  in  Northern  Ontario  requires 
several  draughtmen  and  designers,  preferably  single  men. 
$250.  per  month.     Box  103. 

Summer  Work  for  Student  Member 

Wanted  by  a  manufacturer  of  a  well  established 
product,  selling  to  contractors  and  municipalities  the 
services  of  an  undergraduate  for  five  or  six  months 
from  May  1st,  to  collect  data  and  to  further  the  use  of 
said  product  by  public  lectures  and  moving  picture 
exhibit  which  we  will  furnish.  Salary  and  expenses. 
Territory  principal  towns  and  cities  from  Winnipeg  to 
Halifax.  Apply  by  letter  stating  salary,  experience  if 
any  and  references.     Box  109. 

The  Civil  Service  Commission  of  Canada  hereby  give 
public  notice  that  applications  will  be  received  from 
persons  qualified  to  fill  the  following  positions  in  the 
Civil  Service  of  Canada: — 

Hydraulic  Engineers. 

962.  Hydraulic  Engineers  at  an  initial  salary  $2,700 
per  annxim,  which  will  be  increased  upon  recommendation 
for  efficient  service  at  the  rate  of  $120  per  annum,  until 
a  maximum  of  $3,180  has  been  reached.  This  initial 
salary  will  be  supplemented  by  whatever  bonus  may  be 
provided  by  law. 

Duties. — Under  direction,  to  have  charge  in  a  district 
or  division  of  survey  parties  engaged  in  power  develop- 

ment, hydrometric,  reclamation,  river  regulation,  and 
other  hydraulic  engineering  works  or  engaged  in  the 
construction  of  such  works;  and  to  perform  other  related 
work  as  required. 

Qualifications. — Education  equivalent  to  high  school 
graduation  ;  either  graduation  in  engineering  from  a  school 
of  applied  science  of  recognized  standing  with  three  years 
of  experience  in  hydraulic  engineering  survey,  design, 
estimate,  and  construction  work,  two  years  of  which  shall 
have  been  in  responsible  charge  of  such  work,  or  ûve  years 
of  experience  in  hydraulic  engineering  survey,  design, 
estimate,  and  construction  work,  two  years  of  which  shall 
have  been  in  responsible  charge  of  such  work;  ability  to 
manage  men  and  to  complete  and  make  ready  for  public- 

ation the  results  of  drainage  investigations  and  surveys,  or 
other  pertinent  data;  tact;  good  judgment;  administrative 
ability.  While  a  definite  age  limit  has  not  been  fixed  for 
this  competition,  age  may  be  a  determining  factor  when 
making  a  selection. 

Examination. — Subjects  and  weights  as  follows: — 
Education  and  Experience,  200;  Oral  Interview,  if  neces- 

sary in  the  opinion  of  the  Commission,  100. 
A  list  of  eligibles  will  be  established  for  vacancies  in 

the  above  class  throughout  the  Dominion,  but  the  only 
vacancies  required  to  be  filled  at  present  are  in  the 
Department  of  the  Interior,  for  Alberta  and  Saskatchewan. 
Persons  qualified  are  urged  to  take  part  in  this  competition, 
in  order  to  become  eligible. 

Assistant  Hydraulic  Engineers. 

963.  Assistant  Hydraulic  Engineers  at  an  initial 
salary  of  $2,100  per  annum,  which  will  be  increased  upon 
recommendation  for  efficient  service  at  the  rate  of  $120 
per  annum,  until  a  maximum  of  $2,580  has  been  reached. 
This  initial  salary  will  be  supplemented  by  whatever 
bonus  may  be  provided  by  law. 

Duties. — Under  direction,  to  have  charge  of  survey 
parties  engaged  in  power  development,  hydrometric, 
reclamation,  river  regulation,  or  other  hydraulic  engineer- 

ing survey  work,  or  to  supervise  the  construction  of  power 
development,  reclamation,  or  other  hydraulic  engineering 
works;  and  to  perform  other  related  work  as  required. 

Qualifications. — Education  equivalent  to  high  school 
graduation;  either  graduation  in  engineering  from  a  school 
of  applied  science  of  recognized  standing  with  three  years 
of  hydraulic  engineering  experience,  one  year  of  which 
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Junior  Knginetrrs. 

964.  Jumur  Engineers  at  an  initial  salary  of  SI. 680 
pi:  which  will  Ix-  i::  n 
foi  >  L  service  a  I  the  i.  a 
maxunmn  ol  $2.040  lias  txK.*n  reached.  1  his  initial 
salao'  will  Ix*  supplemented  by  wlialever  bonus  mav  tx- 
provided  b\'  law. 

/)u/i.,>.     Inder  direction,  to  make  surveys,  supervise 
enginet-rin^i  construction  and  repairs,  and  make  computa- 

tions in  connection  with  engineerins  work;  and  to  perform 
her  related  work  as  required. 

Q  >!-■     Education  ■  '  lU  to  hit^h  scIuk)1 
gradua  ler  graduation  u.  ring  from  a  school 
of  ice  of  recognized  standing  with  two  years 
of  '  experience,  or  four  >ears  of  engineering 
experience  in  design,  estimate,  construction,  and  niain- 
tenance  work.  While  a  definite  age  limit  has  not  been 
*ixed  for  this  competition,  age  may  be  a  determining f:Krtor  when  making  a  selection. 

Eiaminiitiitti.  Subjects  and  weights  as  follows:  - 
Education  and  Experience.  L*00;  Oral  Interview,  if  neces- 
sar>'  in  the  opinion  of  the  Commission,  100. 

.\  li<t  of  eligible-  will  be  established  for  vacancies 
in  the  above  cI.T"  thrcuuliuut  the  Dominion,  but  the  only 
vacancies  r.  hllcd  at  present  are  Three  Junior 
Kngint-ers.  i     .  of  the  interior,  for  .Allx-rta  and 

hewan.     For   these  positions   preference   will   be 
■  '  indidates  who  have  had  experience  in  drainage 

«•'I-  and  sur\-eys.     Persons  qualified  are  urged  to 
lak».  i,.,i  I  iii  this  competition,  in  order  to  become  eligible. 

\...a.  ....  ,,.,  forms  properly  filled  in  must  be  filed  in 
'Y  Civil  Service  Conunission  not  later  tlun Ma)  o.  i;<_t".  .Application  fomis  may  be  obtaiiuKl  from 
the  office  of  the  Emplo\ iikiu  Service  of  Canada,  or  from 
the  Secretar>  of  the  Civil  Service  Commission,  Ottawa 

\!rfh:tnic:i!   t-n/incî-r     1^  S-      \  M  j;  I  t"      ".rif-n    fr^ 

-killed  and  i. 

.Summer  Wurk  for  Sludrtii   \lrtiil>rr 

\Vantf<l  1)\    " lion.     Ha-   jusi 

field  work  preferred.     .\ppl>'  box  No.  '£»-f. 

For  .Sale: 

5"  transit  Theodolite  niake.  T.  Cook  &  Sods,  year 

made  IHiX).  3  cross  h      '  .... vertical  circle  and  i. 

and  case  complete,     i'riu;  i>lôj.uj.     lioi.  .No.   lui. 

OHin  AK\ 

A   L    HEKTIBERG.  ME  1  C 

.\.  L.  Herizberg.  MF  1  C  .  dit-<i  n!  hi-  h>>n-.r  m  Toronlo 
on   January   21st,    Iv  at 
Horten,  Norway,  wa>  •.   -   i.   ^.-n- 
burg  University.  Sweden.  ix»ming  to  Canada  in  1881.  when 



264 JOURNAL     OF    THE    ENGINEERING     INSTITUTE     OF     CANADA 

he  joined  the  Credit  \'alley  Railroad  as  asssistant engineer.  After  that  railroad  was  taken  over  by  theC.P.R. 
Mr.  Hertzberg  became  division  engineer  at  Toronto,  and 
later  district  engineer.  In  1882  Mr.  Hertzberg  married 
Helen  E.  McMaster  and  leaves  three  sons,  Colonel  H.  F.  H. 
Hertzberg.  C.M.G.,  D.S.O.,  M.C.,  M.E.I.C,  C.  L.  Hertz- 

berg, M.E.I.C.,  consulting  engineer,  Toronto,  and  O.  P. 
Hertzberg,  resident  engineer,  C.P.R.  From  1894  to  1905, 
Mr.  Hertzberg  represented  Norway  and  Sweden  in 
Toronto  then  as  Vice  Consul.  Mr.  Hertzberg  has  been  a 
member  of  The  InstUuie  since  1888.  During  the  many 
years  he  has  been  engaged  as  division  engineer  for  the 
C.P.R. ,  He  occupied  that  position  with  credit  to  himself 
and  to  the  profession.  He  had  a  kindly  disposition  and 
was  a  man  of  the  highest  integrity  and  his  taking  is  a 
distinct  loss  to  The  Institute  and  to  the  profession. 

i PERSONALS J 

G.  B.  Mitchell,  M.E.I.C,  is  now  with  the  Foundation 
Co.,  at  Lima.  Peru,  address  Calle  Rifa  No.  332. 

Onesiphore  H.  Cote,  A.M.E.I.C.,  has  been  appointed 
Industrial    Commissioner   of   the    Board    of  Trade   for 
Quebec. * 

•  A.  T.  Le  Fevre,  M.E.I.C,  who  joined  The  Institute 
in  January  last  is  at  present  located  at  Casilla,  Antofa 
gasta,  Chile. 

Allan  K.  Hay,  A.M.E.I.C,  has  been  appointed 
engineer  and  secretary  to  the  Ottawa  Suburban  Roads 
Commission. 

* 

J.  C  Ball,  A.M.E.I.C,  is  accorded  the  congratula- 
tions of  the  Niagara_Peninsula  Branch  upon  the  arrival 

of  a  son. 
* 

F.  N.  Smail,  A.M.E.I.C,  formerly  in  the  Provincial 
Highway  Department,  Regina,  has  accepted  a  position 

in  the  City  Engineer's  office.  Moose  Jaw. * 

Capt.  G.  H.  Workman  Jr.  E.I.C  reported  as  having 
died  on  active  service  is  alive  and  well.  He  is  at  present 
in  Winnipeg,  address  530  Langside  St. 

Alexander  Peden,  A.M.E.I.C,  has  been  appointed 
structural  engineer  for  the  Dominion  Bridge  Company, 
Lachine,  Que.  with  charge  of  the  structural  drawing 
office. 

Walter  K.  Scott,  A.M.E.I.C,  has  joined  the  firm 
of  McGregor    &  Mclntyre,    Limited,   Toronto    and  is 
transferring  his  membership  from  the  Montreal  to  the 
Toronto  Branch. 

* 

.  Brig.-Gen.  C  J.  Armstrong,  M.E.I.C,  was  elected 
president  of  the  Royal  Military  College  Graduates 
Club  at  a  general  meeting  of  the  club  held  on  April 
6th  in  Montreal. 

C  H.  Biddel,  A.M.E.I.C,  one  of  the  Provincial 
Land  Surveyors  in  the  Government  service  has  accepted 
a  position  as  district  surveyor  with  the  Parsons  Engineer- 

ing Company,  of  Regina. 

E.  L.  Miles,  M.E.I.C,  has  recently  been  appointed 
assistant  engineer  to  the  Toronto  and  New  York  Roads 
Commission   in  connection  with   work  which   is  to  be 
carried  on  this  summer. * 

J.  E.  Pringle,  J.E.I.C,  of  Hamilton,  has  accepted  a 
position  as  assistant  engineer  with  the  Kipawa  Company 
on  construction  work  in  connection  with  the  extension 

of  the  Company's  sulphite  mill. 

John  F.  Cassidy,  Jr.,  E.I.C,  has  resigned  from  the 
Department  of  Provincial  Highways,  Ottawa,  and  is 
now  a  member  of  the  general  contracting  firm  of  Messrs. 
J.  O.  Giroux  &  Co.,  Limited,  of  Toronto. 

C  B.  Bate,  A.M.E.I.C,  formeriy  on  the  staff  of 

the  Department  of  Soldier's  Civil  Re-setablishment  at Ottawa  has  been  appointed  to  the    engineering    staff 
of  the  Riordon  Pulp  and  Paper  Co.  at  Hawkesbury,  Ont. * 

D.    C    Tennant,    M.E.I.C,    has    been    appointed 
designing  engineer  at  the  plant  ot  the  Dominion  Bridge 
Company,  Lachine,  Que.     He  will  assist  F.  P.  Shearwood 
in  all  the  erection  schemes   which  the   company   may 
carry  out. * 

G.    S.    MacDonald,    A.M.E.I.C,    has   resigned    his 
position  as  resident  engineer  of  the  Marine  and  Fisheries 
Department  at  St.  John,  N.B.,  and  is  planning  to  take 
over   the   insurance   business   of  his    father,    Chas.    A. 
Macdonald,  of  that  city,  who  died  recently. * 

Allan  Waters,  M.E.I.C,  formerly  city  engineer  of 
Nanaimo,  following  which  he  was  provincial  architect  for 
the  province  of  B.C.  and  later  overseas  doing  war  work 
has  been  appointed  a  resident  engineer  on  the  Lethbridge 
Northern  Irrigation  District,  Lethbridge,  Alta. 

The  Saskatchewan  River  Water  Commission,  Chair- 
man A.  J.  MacPherson,  A.M.E.I.C,  is  holding  a  series 

of  meetings  in  urban  and  rural  centres  of  southern 
Saskatchewan,  in  order  to  procure  evidence  as  to  the 
requirements  for  a  water  supply  from  the  Saskatchewan 
River. 

P.  L.  Pratley,  M.E.I.C,  formerly  designing  engineer 
of  the  Dominion  Bridge  Company  has  accepted  the  posi- 

tion of  chief  of  staff  on  valuation  under  Lt.-Col.  C  N. 
Monsarrat,  M.E.I.C,  in  connection  with  the  Department 
of  Railways  and  Canals  Valuation  Board  of  the  Grand 
Trunk  Railway. 

J.  N.  deStein,  M.E.I.C,  Secretary  Treasurer  of  the 
Saskatchewan  Branch  of  The  InstHute  has  been 
manager  of  the  Parsons  Engineering  Company  in  associa- 

tion with  Colonel  J.  L.  R.  Parsons,  M.E.I.C,  and  W.  R. 
W.  Parsons,  M.E.I.C.  and  has  formed  the  Western 
Draughting  &  Blue  Printing  Company,  the  company  has 
installed  a  large  blue  printing  machine  for  this  purpose. 
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T.  G.  Randolph.  .\.M.E.I.C..  ser\'ed  overseas  with 
liienewarv  M      '    .'âth.  1915  till  .\prill5th.  1919 
(paining  th.  K.  K.      Major  K.tndolph  was 
atft-arded  t  iry  Lii»^^  and  had  ;<• 
not   to  ÏX  i   dunivj    hi-   lonn   ]• 
In  addition  to  :•  .  MemlxT  of  ï /i. 

1*9  lnft[tuu  ill         .\i..,.  :  Randolph  is  an  ..   ,  ....u- 
-Member  of  the  Institution  of  Civil  Engineers.  He  is  at 
present  with  Messrs  Alfred  Booth  &  Co.  Ltd.,  11  Adelphi 
Terrace.  Strand.  W.  C.  2..  England. 

C.M..\nK)ld,  M.K. I.e. .office  cnpineer  of  the  Reclama- 
•n  Branch  of  the  Deoartment  of  the  Interior  has  been 

j;--  ■       '  :  the  Lx'thbridue  Northern In  .  H    B   Muckk^ion.  M.E. 
I.e.     Mr.  rt  in  the  activiiie- 
of  TA«  In  ^rla,  having' acted 

both  as  Secretary- Ireasurer  oi  the  Caljpr\'  Branch  and 
Secretary-  of  the  Albena  Provincial  Division.  He  has 
taken  an  active  part  in  all  of  the  afïairs  of  the  profeî^^ion 

in  that  pro\-ince  and  has  placed  the  profession  under  a 
debt  of  gratitude  for  the  excellent  seruce  he  has  so 
unselfishly  rendered. 

Lt.-Col.  H.  C.  Loit,  M.C..  A.M.E.I.C.  is  at  proeiu 
.ist.    Du-ector    Works.    lE.    &    M.    Section 'B-'"''! 
Mesopotarruan  Exp.  Force.     Lt.-Col.  Lott's  re- ti<  i  over  the  whole  of  Northern  Me-  i 
nil  ive  cities  of  Mosul  and  Baghdad.     H. 
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Ai  rf.::ig  f.n  the  500  mile  njad  betwtx-ii  Railhead  in 
Mtw  ;.  •::.,;  .>e  lo  the  Eastern  frontier  i  through 
Ktm.i  ii\i:  :,  i'ush-lo-ka  mountains  to  Enzeh  on  the 
Caspain  Sc-a.  All  his  skilled  personnel  with  the  excep- 
uon  of  ofiicers  and  a  few  British  upper  subcwdinates 
come  from  India  and  a  few  locallv  from  the  .\rab  popu- 
lation. 
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placed  in  consulting  charge  of  forty  different  water  supplies 
both  in  France  and  Great  Britain.  Captain  Blackman 
returned  to  Canada  in  April  1919,  and  has  been  in  North 
\'ancouver  since  that  date. * 

Major  W.  T.  Wilson,  D.S.O.,  M.C.,  A.M.E.I.C, 
who  previous  to  the  war  was  with  the  Montreal  Light 
Heat  &  Power  Company,  returned  to  Canada  on  the 
C.P.O.S.  "Minnedosa"  from  Liverpool  on  March  11th, 
having  been  on  active  duty  from  the  beginning  of  the 
war  until  June  22nd,  1919.  After  the  Armistice  Major 
Wilson  was  retained  for  the  purpose  of  demobilizing  all 
Tunnelling  Companies  of  the  3rd  and  4th  Armies,  he 
being  the  last  man  out  from  the  Tunnelling  Companies. 
He  went  overseas  with  the  C.Y.C.  and  was  loaned  to 
the  Imperials  as  an  officer  in  the  Tunnelling  Company, 
R.E.,  being  the  only  Canadian  officer  commanding  a 
British  Tunnelling  Company,  seeing  active  service  from 
June  1915  until  the  end  of  the  war,  and  was  engaged 
over  the  entire  Western  front  from  St.  Quentin  to  Nieu- 
port.  Besides  recei\ing  the  Distinguished  Service  Order 
and  the  Military  Cross,  Major  Wilson  has  the  distinction 
of  being  in  every  large  engagement  of  the  Western  front 
with  one  exception.  He  has  promised  for  the  benefit  of 
liis  fellow  members,  at  some  future  date,  an  article  on 
some  experience  of  a  tunnelling  officer  at  the  front.  A 
number  of  unique  war  souvenirs  are  being  presented  to 
The  Institute  by  Major  Wilson. 

* 

E.  A.  Jamieson,  A.M.E.I.C,  has  opened  an  office 
in  the  London  Building,  Vancouver,  B.C.  under  the  firm 
name  of  The  Jamieson  Engineering  Company,  which  was 
formerly  known  as  The  MacAndrew  Jamieson  Engineer- 

ing Company,  and  is  conducting  a  general  engineering 
practice  combined  with  sales  agencies  of  equipment  for  all 
kindsofplants.  The  Company  is  the Westernrepresentatives 
of  the  Hydraulic  Machinery  Company,  Limited,  Montreal; 
The  Lytle  Engineering  Company  Limited,  of  Montreal; 
The  Strauss  Bascule  Bridge  Company,  Limited  of  Chicago; 
The  Federal  Engineering  Company,  Limited,  Toronto; 
The  Spray  Engineering  Company  of  Boston;  The  Asbestos 
Mfg.  Co.,  of  Montreal;  Ruston  Hornsby,  Engineers, 
Lincoln,  England;  The  Volta  Mfg.  Company,  Welland; 
The  Hiram  Walker  Metal  Products  Company  of  Walker- 
ville,  and  The  Waterex  Waterproofing  Co.,  of  San  Fran- 

cisco. This  firm  has  recently,  acting  as  agents  for  the 
Strauss  Bascule  Bridge  Co.,  been  successful  in  closing  a 
contract  with  the  Corporation  of  the  City  of  Victoria  for 
the  design  and  supervision  of  the  Johnson  Street  Bridge 
in  that  city.  Mr.  Jamieson  held  the  position  of  inspector 
of  guns  and  steel,  Canadian  Forces  after  being  transferred 
from  the  infantry  in  which  he  enlisted  in  1915. 

* 

F.  Harcourt  Emra  has  established  a  company, 
F.  H.  Emra  and  Partners,  Civil  and  Mechanical  Engineers, 
at  the  Hope  Chambers,  Ottawa.  This  company  will  do 
consulting  work  and  represent  several  large  English 
manufacturing  firms. 

Major  Emra  has  had  an  interesting  career  in  connec- 
tion with  the  war.  He  went  to  England  early  in  1915 

and  worked  with  the  South  Eastern  Railway  as  assistant 
district    engineer    till  July   1915  when  he  returned   to 

Canada  to  take  a  commission  with  the  1st  Canadian 
Pioneer  Battalion.  This  battalion  left  Canada  in  Novem- 

ber and  landed  in  France  early  in  March  1916.  Major 

Emra  was  O.C.  of  the  "C"  Company  of  the  1st  Pioneer Battalion  from  June  to  September  1916,  was  wounded  at 
Courcellette  in  October  1916  and  on  return  to  duty  was 
transferred  to  the  2nd.  Battalion  Railway  Troops  in 
January  1917.  Major  Emra  was  again  invalided  to 
England  in  September  1917  in  consequence  of  an  old 
wound  from  gas  burns  and  on  return  to  duty  was  seconded 
to  the  Admiralty  in  connection  with  the  department  of 
Auxiliary  Shipbuilding.  Major  Emra  was  resident 
engineer  of  the  London  and  South  Eastern  Districts 
and  in  charge  of  the  Engineering  Section  at  Headquarters. 
Major  Emra  resigned  this  important  position  in  January 
1920  and  has  recently  returned  to  Canada. 

H.  B.  R.  Craig,  recently  appointed  Chairman  of  the 
Border  Cities  Branch  graduated  from  R.M.C.  in  1899,  and 

from  Queen's  University  (B.Sc.)  in  1903.  For  a  year  after graduation  Mr.  Craig  was  resident  engineer  on  construction 
of  the  Bay  of  Quinte  Railway,  and  in  1904  he  was  resident 
engineer  on  construction  of  the  Toronto-Sudbury  Branch, 
Wahnapitae  River  to  Sheppard  Lake.  For  the  two  years 
following  Mr.  Craig  was  city  engineer  of  Kingston,  Ont., 
but  returned  to  railway  work  on  construction  of  the 
Grand  Trunk  Pacific  Railway,  being  resident  engineer  on 
the  Lake  Superior  Division  and  on  the  Prairie  West 
Division.  From  1908  to  1911  Mr.  Craig  again  took  up 
the  duties  of  city  engineer  of  Kingston,  and  after  a 
year  of  consulting  work  for  Prescott  and  the  counties  of 
Lennox  and  Addington  he  was  appointed  senior  assistant 
engineer.  Public  Works,  Canada  at  Windsor,  Ont.,  in 
1911.  In  1914  Mr.  Craig  was  transferred  to  Fort  William 
by  the  Department  of  Public  Works  in  the  capacity  of 
district  engineer  after  having  been  acting  district  engin- 

eer for  the  Windsor  district  for  the  previous  year;  in 
July  1919  Mr.  Craig  returned  to  Windsor  as  district 
engineer.  In  October  1902  he  was  elected  a  Student 
member  of  The  Institute,  being  transferred  in  March  1905 
to  Associate  Member,  and  was  elected  Member  in  Decem- 

ber 1910. 

Brig.-Gen.  Harold  French  McDonald,  D.S.O.,  CM. 
G..  Jr.  E.I.C,  has  been  appointed  general  manager  of  the 
Industrial  Alberta  Development  Association  with  head- 

quarters at  Calgary.  Before  going  overseas  he  was 
employed  with  the  C.P.R.,  Land  Department  and  De- 

partment of  Natural  Resources  from  1908  till  11912, 
and  from  1912  till  1914  was  consulting  engineer 
and  surveyor,  Winnipeg.  He  enlisted  in  the  first 
month  of  the  war  and  was  given  a  commission 
as  Lieutenant  with  the  16th  Canadian  Battalion  being 
promoted  to  Captain  on  the  Staff  of  3rd  Canadian 
Infantry  Brigade  September  1914.  He  was  severely 
wounded  at  the  2nd  battle  of  Ypres  in  April  1915,  and 
later  the  same  year  was  appointed  General  Staff  Officer, 
3rd  Grade  on  the  Headquarters  of  the  2nd  Canadian 
Division.  In  January  1916  he  was  promoted  to  Major, 
and  in  May  1916  was  appointed  Brigade  Major  1st 
Canadian  Infantry  Brigade.  In  September  1916  he  was 
severely  wounded  at  the  Somme,  suffering  amputation 
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•  I     I  In-    ». 

Ill    I'M  .  .     i.  Ml.     .1.' 
w\i>    |>i  rank    ol    l^ 
tltvot.itioii"»    iixti\»xi    by    lini;a(tui  MclKnuild 
,1,     ii,    ()<.!.!    ,.!    SI      \i,i..-   di    Uu-.  ...  ("t...    >>■•', 

lo  H.  M    s 

i»»i      V»  .11     i»»i      \.iikt.ii>u      "4  i  \  Ill's,    JailUiiry     i:-!.^         i:i      SI  ;. 
UU7  fu*  VJsitrtl   llic   lUihaii   Front   as  a  nitintur  ni  tin- 

C'jiiiadun   Mivsinn.     In   Ft-t)ruar>    l\*\\i   Mn.    '  '' 
IVwthI    wa-    apjO'iMltil    l.tiicntl    (Mlucr    c 
■'  \i».    13.    I  ;i|    in    1  >t.-vt.-iiilicr 

I  thi-  C.i  i        i-s. 

W.  J.  Miwaii.  M.i:.l.c  .  Lonsultinn  1 

Ik-ponnteiu  of  Kxternal  Affair-.,  lias  Ixt-n  ;ii 
by  I  '     *  '        i  '  act  as  a   ri  ■ 
tMi   1  .re  on   an    1 

Loti.  :>    ̂ iiiili  lias  Ixtn  sel   up  in  l-'aris 
lo  I  ..i-iK-n»l   cum  entions  on    Freedom  of 
Transit,    Intenutional    Forts,    and    International    Rail- 

ways, and  to  prejxire  the  wa\-  for  the  work  of  the  League 

i 

W    J.  STEWART,  .M  E  1  C. 

of  Nations  on  the  traasportation  question.  This  appoint- 
ment was  made  by  the  Canadian  Government  at  the 

request  of  the  Imperial  Government. 

The  British  Kmpire  will  have  two  representatives 

on  this  committee  which  has  a  ver>'  wide  field  of  inquirj'. 
Mr.  Stewart  is  now  in  Paris  and  has  already  Ix-^un 
reviewinK  the  great  quantity  of  information  which  will 
be  considered. 

Hon.  J.  L.  Cote.  A.M.L.l.L..  Frovmcial  s 
for    the    Province    of  Alberta,    is  at    present  la. . 
foundation  for  a  department  of  research  in  the  Provmce 

stton iint»»t-h-a>i,  M; 

Hon  J  L  C»TE.  .\ AŒ  TC. 

and  subsequently  to  the  \'ukùn  where  he  «ipmt  a  >*'ar  on 
sill              :k;  in  U«   '  "  <r ai.                 rinKd:.  -r 
Paik  *.                  In  lyuy  Mr.  Cote  \^as  :  .  r 
of  P;i:                 for  the  di>tncl   of  All_  ̂   .3 
and  lyl7  was  elected  for  Grouard  after  tK-  d 
been  subdivided.  On  Sept.  23th.  1918  M,  ̂ ..i  «as 
appointed  Pro\incial  Secretary  which  pLisition  he  has 
since  held. 

Hon.  J.  I).  Kiid.  Mi: 
lias  annoiinct-d  that  \V.  A 
chief                   of  that   d.  -d 
by  iht   '          :iment  of  C;  i- 
siilting  engineer  in   the  i  il 
Joint  Commission  on  ilie  q^v  -wx.i.  ■  ■.  ....  .^ 
ment  of  the  St.  Lawrence  river  between  "  d Lake  Ontario. 

The   Government    of  the    I'nite^   State*  ;«   a!'»  a 
party  to  this  :  .  k 
lo   appoint    fi.    .    .  .    ̂ n 
erigineer  to  conler  with  ,  Jiher 
Ck)vemment   in  the  ;■.  ""  :,   ihe 
making   of   neves<ir\  >n   of 

oir           '             '  proposed 
in  '.neement, 

b.   Cm.  I. 
iiber  of  .  jo 

corresponding  pusiuun  on  ilie  Antmcon  side. 
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The  reference  to  the  commission  is  in  the  form  of 

a  series  of  questions,  the  chief  of  which  is: — 
What  further  improvement  in  the  St.  Lawrence 

River  between  Montreal  and  Lake  Ontario  is  neces- 
sary to  make  the  same  navigable  for  deep-draught 

vessels  of  either  lake  or  ocean-going  type;  what 
draught  of  water  recommended,  and  what  the 
estimated  cost? 

In  answering  this  question,  the  commission  is 
requested  to  consider: 
(a)  Navigation  interests  alone,  whether  by  the 

construction  of  locks  and  dams  in  the  river,  by  side  canals 
with  the  necessary  locks,  or  by  a  combination  of  the  two. 

(b)  The  combination  of  navigation  and  power 
interests  to  obtain  the  greatest  beneficial  use  of  the 
waters  of  the  river. 

W.  A.  BOWDEN,  B.A.Sc,  M.E.I. C. 

Other  questions  deal  with  the  apportionment  of 
capital  cost  to  each  coimtry,  as  well  as  cost  of  operation 
and  maintenance  and  method  of  control.  The  possible 
effect  on  the  St.  Lawrence  Ship  Canal  below  Montreal 
is  to  be  studied,  as  well  as  ice  conditions;  also  what 
improvement  may  be  expected  of  the  resources,  com- 

merce and  industry  of  each  country,  as  well  as  of  traffic. 
The  commission  intends  to  conduct  public  hearings 

in  both  countries  to  bring  out  information  bearing  on 
the  physical,  commercial  and  economic  aspects  of  the 
project.  Hearings  will  probably  commence  about 
May  1st.  Engineering  plans  and  estimates  are  to  be 
submitted  to  the  connmission  as  soon  as  practicable, 
but  not  later  than  one  year  from  date  of  appointment 
of  the  engineers.  And  the  commission  is  requested  to 
forward  to  the  two  Governments  its  final  report  not 
later  than  three  months  thereafter. 

Nb  delay  is  anticipated  from  the  Canadian  stand- 
point. As  a  matter  of  fact,  it  is  imderstood  that  Mr. 

Bowden  already  has  tentative  plans  well  advanced. 
His  appointment  is  regarded  as  eminently  suitable. 

BRANCH   NEWS 

Victoria  Branch 

Horace  il/.  Bigicood,  A.M.E.I.C.  Secretary. 

At  the  meeting  of  the  Victoria  Branch,  Engineering 
Instilute  of  Canada,  at  the  Provincial  Library  on  April 
14th,  E.  P.  Girdwood,  M.E.I.C,  gave  a  paper  on  River 
Protection,  Roads,  Bridges  and  General  Engineering 
Construction,  chiefly  in  British  Columbia.  The  lecture 
was  illustrated  with  about  120  photographs,  showing 
methods  of  protecting  river  banks  from  the  erosion  of 
fast  flowing  rivers,  and  the  construction  of  roads  and 
railways  alongside  water  courses,  which  necessitated 
difficult  side-hill  cuttings.  Bridges  of  various  types  and 
sizes  were  shown,  and  described  regarding  construction 
methods  and  results.  As  illustrating  the  difficulties 
engineers  experience  in  designing  and  carrying  out  work 
in  country  about  which  little  is  known,  the  speaker  gave 
details  and  views  along  the  G.T.P.  Railway,  where  owing 
to  the  river,  alongside  which  they  were  located,  backing 
up  for  over  four  miles,  it  was  necessary  to  raise  the  grade, 
and  the  bridges  fifteen  feet  above  the  height  originally 
intended. 

The  views  along  some  provincial  highways  not  only 
showed  good  roads  of  moderate  grades,  but  also  beautiful 
views  and  scenery  unsurpassed  anywhere. 

It  is  imfortunate  that  the  work  of  the  local  branch 
of  The  Institute  seems  so  little  known  or  receives  so  little 
support.  The  attendance  was  too  small  considering  the 
amount"  of  labor  entailed,  and  expense  incurred  to 
prepare  the  paper. 

The  Branch  will  close  the  season  with  a  recep- 
tion on  April  26  at  the  Knights  of  Columbus  Hall. 

Vancouver  Branch 

J.  N.  Anderson,  A.M.E.I.C,  Sec.-Treas. 

At  a  meeting  of  the  Executive  Committee  of  the 
Vancouver  Branch  held  on  April  12th,  the  following 
matters  were  dealt  with. 

The  resolution  of  the  Toronto  Branch  March  18th 
re  Status  and  Remuneration  of  Engineers  was  endorsed. 
In  this  connection,  however,  it  is  felt  that  the  British 
Columbia  Technical  Association  has  done  much,  and 
is  still  actively  engaged  in  trying  to  right  just  the  points 
covered  in  the  resolution,  so  that  in  this  Province  a 
live  organization  is  in  existence.  The  work  of  the 
B.C.T.A.  together  with  Act  of  Parliament  recently 
passed  regulating  Professional  Engineers  are  considered 
by  the  Executive  here  to  be  of  very  material  benefit 
in  amending  the  conditions  stated  in  the  Resolution. 

The  Resolution  re  Purchasing  Commission  passed 
by  the  Victoria  Branch  on  the  16th  of  March  was  endorsed. 
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Kilnuinton   Itr.iiuh 
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i  April   U>ih,  It   W.I  1   lu  aUimioii  tin-  idr.i  .-i 
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I)  owiiu:  to  iIh-  work  :  iiiziiit;  tlx 
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Saskatchewan   Hraiuh 

J.  \.  ({.  !il.i>.    M.h.LC.  Scc.-Trcui. 

Tht-  April  nutiin»;  i)f  the  Branch  ctmcludi-d  ihf 
actjvitifs  oi  the  sea«»ii,  a>  durini;  the  summer  months 
'>'  c  held  except  the  summer  meeting. 
*:  i  Bv-laws  ol  the  Branch  luis  to  be 
held  ahernaiel\  m  the  vanous  centres  of  the  I^ovince. 

It  was  divided  to  hold  it  as  Sa'-katoon  this  year,  but  the 
date  has  to  be  left  open,  in  order  to  make  it  fit  the  Western 
Profesisional  meeting:,  which  it  is  hoped  will  materialize 
this  year 

The  members  of  om-  Branch  were  ver\-  gratified  to 
hear  that  legislation  in  some  of  the  Provinces  of  our 
Dominion  has  been  enacted  successfully.  It  was  felt 
'hat  t  :  >s  must  be  introduced  in  our  Province, 
iind  ti.  y  work  started  immediately,  in  order 
to  injure  the  of  a  satisfactor\-  Act  at  the  next 
session  of  tht  ore.     The  question  is  just  being 
decided  at  the  moment  of  the  writing  of  this  report  — 
whether  our  efïon  should  be  renewed  to  bring  it  up  as  a 
Goyemmeni  measure,  or  w  hether  a  proposed  " "Professional 
.\ct"  would  liave  a  better  chance  of  passring.  if  submitted in  the  form  of  a  Private  Bill. 

The  matter  has  been  handed  to  a  joint  Committee 
consisting  of  the  Legislation  Committee  and  the  Executive 
Committee  of  our  Branch  with  full  power  to  act  and  to 
levy  such  funds  as  are  necessar\-.     To  •  •  ~  in  other 
Province<.  the  f.-ict  that  all  the  work  i:  >  lion  with 
'*■•  d  on  by   this  Branch  needs  a   little 
*'^i  .aichewan  occupies  a  somewhat  unique 
;■  :;:"n  m  thai  respect,  inasmuch  as  practically  every 
.^iv^sional  man  who  is  afïecled  b>-  a  future  "Engineering 
Profession  Act"  is  a  member  of  our  branch. 

It  was  also  fell  with  a  great  deal  of  satisfaction  tliat 
jn\iew  of  the  fact  that  all  western  branches  have  secured 
^gi&lalion  we  may  look  forward  to  considerable  assisumce 
irora  the  Western  members  of  Thr  hmltluU  in  our  efïorts 
to  procure  legislation. 

R.  J.  Lecky,  .V.M.E.I.C.  the  official  representative 
of  our  branch  at  the  annual  meeting  of  Tht  Institute 
at  Montreal  gave  a  report  of  the  mt»eting.  A  \vr\ 

wnportant  :  Branch  •  '.; uture  ani.  .  which  :■  n follows  : 

Wherea»  C-n  .„,  .1      ..r   .. 
annual     {)>■ 
ix-rtainmg  i>>  ui<  n  ji 
we  lieheve  could  Ix-  . 

annual  ilM.%liIl^  ol    lh€hmftmrrt- 

\\  herea>    Ihe    l*rofeT»sii(ii.iI     inn-iin,'-     ii.-Iit    ii.  <^«i- 
iR-ction  with  the  Anna;il   n 
though  of  considerable   Ixrini.L   i., 
to  the  membership  at  larsje.  have  t- 
than  Dominion- wide; 

Therefore  lie  it    r»     ' tliis  branch,  there  is,  at 

annual  meeting  of  7'/., to  trnKiu.tlly  expand  ir.i 

on  to  a  ' 
;vided  iiii 

embrace  all  classes  of  the  P: 
devoted  to  one  or  more  braniin-  .  .i  m.  i  . 
it  would  be  of  such  importance  to  the  ! 
warrant   the   attendance  of  a   larger   prupuruu.-i  ol   lU members  tlian  now  attend; 

Resolved  further,  tliat    this    li.rinch    request    the 
parent  executive  to  give  this  n: 
ration,  tliat  the  above  may  be  f 
ration  of  the  next  .\nnual  meetmg; 

lie  it  further  resolved,  that  the  Secrctar>  ol  this 
Branch  be  instructed  lo  forward  a  copy  of  this  resolu- 

tion to  the  Secretary  of  the  parent  Institute  and  to  all the  Branches. 

If  this  suggestion  is  adopted  it  will  nuj.-; 
future  General   Professional  Mi-eling>  of   rA.-    I 
held  in  i>  Aith  the  Amiual  .\!  .    - 
in  its  va:  -an  .Annual  M- 
City.  Wauiwurk?,  Railnud.  1 
etc,  and  will  certainh  tend  i<>  t 
attendance  and  also  increase  the  ; 
especially  if  standing  Committex.       -.   ....... 
various  branches  of  our  great  profe>sjon. 

■.V- the 

It  was  also  decided  to  support  the  invitation  exieiKkd 

by  the  Manitoba  branch  to  t'     ■    -  -  ■   '     ■  ■    ■     -     '    '" 
the  annual  im-etini:  U'L'l  m  W 

of  sir  .     .  .     ■ the  I . ive. 

.\  ni:- 

for  Thf  , 
of  the  Province. 

Hi 

at- 
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H.  B.  Sherman,  A.M.E.I.C,  Engineer  in  charge  of 
operation  of  the  Sask.  Government  Telephones  read  a 
very  interesting  paper  on  Rural  Automatic  Telephones 
in  Saskatchewan,  dwelling  on  the  method  of  simplex 
dialing,  an  invention  of  the  Vice  Chairman  of  our  branch, 
W.  R.  Warren,  A.M.E.I.C,  and  explained  the  fact  that 
the  Saskatchewan  system  of  rural  automatic  telephones 
as  gradually  introduced  in  the  Province  was  the  most 
advanced  system  on  the  continent. 

Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C,  Sec.-Treas. 

At  a  meeting  of  the  branch  held  at  the  Engineering 
Buildings,  March  3rd,  an  address  was  given  by  Captain 
J.  W.  Wilton,  M.L.A.  on  plans  for  dealing  with  the  natural 
resources  of  the  Province. 

Captain  Wilton  who  is  a  member  of  the  Provincial 
Legislature  and  supported  the  measure  on  the  above 
subject  in  the  present  legislature  gave  an  extremely 
interesting  paper,  which  was  listened  to  by  a  larg?  attend- 

ance. Discussion  took  place  in  which  a  large  number  of 
members  took  part. 

The  attitude  of  the  meeting  was  most  emphatic  on 
the  necessity  for  bringing  to  the  notice  of  the  public  the 
need  of  a  complete  scientific  study  of  the  resources  of  the 
Province,  together  with  a  well  thought  out  scheme  for 
their  development.  A  motion  was  passed  that  the 
Branch  concur  in  the  recent  action  of  the  Government 
and  the  Government  be  requested  to  take  this  matter 

up,  further  and  take  prompt  action  to  prevent  the  resour- 
ces being  exploited  and  to  ensure  the  utmost  benefit  to 

the  pubhc  in  their  ultimate  development. 
On  March  17th,  a  paper  was  read  by  G.  R.  Pratt, 

on  "A  New  Type  of  Combustion  Engine".  Mr.  Pratt's 
paper  described  a  new  development  in  the  use  of  fuel  for 
power,  which  he  has  been  working  on,  and  by  means  of 
diagrams  and  drawings  showed  how  large  economics  could 
be  affected  by  his  system.  With  his  arrangements  the 
thermal  cycle  approached  nearer  the  ideal  conditions 
than  any  present  heat  engine. 

A  good  discussion  took  place,  members  showing  great 
interest  in  the  invention.  Mr.  Pratt  was  given  a  very 
hearty  vote  of  thanks  from  the  branch,  it  being  pointed 
out  that  this  was  one  of  the  most  original  papers  which 
had  been  presented  to  the  branch  and  it  was  felt  that 
after  the  development  difficulties  were  overcome  the 
invention  would  undoubtedly  have  a  great  bearing  on 
the  economic  use  of  fuel  in  the  future. 

A  motion  of  condolence  was  passed  by  the  Branch 
on  the  death  of  their  late  Chairman,  W.  A.  Duff. 

Considerable  interest  has  been  taken  by  local  engin- 
eers in  the  disintegration  of  concrete  in  alkali  soils  which 

has  been  brought  to  their  notice  by  the  recent  trouble 
occurring  on  local  concrete  structures,  most  of  which  are 
undoubtedly  due  to  this  action. 

.  Several  members  of  the  local  branch  have  been 
appointed  on  the  committee  to  investigate  and  report 
on  this  with  reference  to  the  Greater  Winnipeg  Water 
District  project. 

The  Winnipeg  branch  of  The  Engineering  Inslitule 
of  Canada  held  its  annual  dance  in  the  Fort  Garry  hotel 
on  Wednesday,  April  7.  The  students  of  the  engineering 
department  of  Manitoba  university,  a  large  number  of 
whom  are  student  members  of  the  branch,  decided  to 
hold  their  annual  dance  in  conjunction  with  the  Engineer- 

ing Institute.  There  was  therefore  be  a  very  representa- 
tive gathering  of  engineers  from  this  province.  The 

patrons  and  patronesses  were  as  follows:  Brig.-Gen.  H.  N. 
Ruttan,  C.M.G.,  and  Mrs.  Ruttan,  Mr.  and  Mrs.  J.  C. 
Sullivan,  Mr.  and  Mrs.  T.  R.  Deacon,  Mr.  and  Mrs. 
W.  G.  Chace,  Mr.  H.  A.  Bowman  and  Major  E.  P. 
Featherstonhaugh.  The  reception  committee  was  composed 
of  Mr.  and  Mrs.  W.  P.  Brereton.  Mr.  and  Mrs.  W.  M. 
Scott,  Mr.  and  Mrs.  Guy  C.  Dunn,  Prof,  and  Mrs.  J.  N. 
Finlayson,  Mr.  and  Mrs.  W.  J.  Dick.  The  Rotary  club 
quartette  contributed  numbers;  there  were  also  other 
interesting  entertainment. 

On  April  1st  a  meeting  was  held  in  the  University 
Building.  Mr.  McNamara  of  the  Provincial  Bureau  of 

Labor  gave  a  paper  on  "Safety  Engineering".  The  papyer was  illustrated  by  moving  pictures.  Mr.  McNamara  gave 
a  nimiber  of  interesting  statistics  showing  the  economic 
loss  in  Canada  due  to  accidents,  many  of  which  were 
preventable.  He  described  the  various  means  undertaken 
by  large  manufacturing  and  public  bodies  in  Canada  and 
the  States  to  educate  the  public,  and  particularly  the 
working  man,  to  the  necessity  of  taking  precautions  to 
prevent  accidents.  An  interesting  discussion  took  place, 
a  large  number  of  the  members  taking  part. 

Prof.  Dorsey  moved  a  motion  that  a  small  committee 

be  appointed  to  consider  the  desirability  of  an  effort  being^ made  to  organize  a  wireless  network  in  Manitoba. 
That  in  view  of  the  nature  of  radial  communications 

being  able  to  reach  the  frontier  of  the  Province,  under 
any  emergency  and  in  times  of  commercial  stress  and 
storm  it  should  be  under  the  Provincial  Government 
control. 

That  the  committee  be  authorized  to  fully  consider 
the  question  and  to  report  to  the  branch  on  what  steps 
they  think  desirable  with  regard  to  the  development  of 
a  wireless  system  of  communication  throughout  the 
Province. 

The  Bill  entitled  "An  Act  Respecting  Engineering 
Profes.=ion"  has  passed  the  legislature.  Very  few  alter- 

ations were  made  to  the  original  draft,  such  alterations 
being  of  a  minor  character.  The  Act  is  in  line  with  the 
recently  considered  legislature  at  the  special  meeting 
which  was  held  in  Montreal. 

A  Provisional  Council  to  administer  the  Act  was 
appointed,  and  consisted  of: 
J.  G.  Sullivan,  M.E.LC,  Consulting  Engineer,  Manitoba 

Drainage  Commission. 
W.  M.  Scott,  M.E.LC,  Consulting  Engineer. 

J.  M.  Leamy,  M.E.LC,  Power  Commissioner  Manitoba. 
W.  J.  Dick,  M.E.LC,  Mining  Engineer. 
W.  P.  Brereton,  M.E.LC,  City  Engineer,  Winnipeg. 

The  Act  calls  for  the  council  to  provide  a  register 
and  to  register  applicants. 
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Ilif  Act  canur  mto  lorct-  thr  day  it  wa<>  aNM*m«"tl  to. 

K     \     S;tra.    Jr.K  I  C"  .   of    Moinrfal     was    viMliiiK 
\NiMni|K>;  (luiiMK  the  inoiuli. 

'lilt'  annual  nux-tinv.  of  ihi-  iiranch  will  be  lu-ld  on 
lliursdav.  May  Gth.  1920. 

Sault  Ste.  Marie  Branch 

h'to.  H.  Kohl.   A.M.H.I.C.    Acting  Src.-Treaê. 

Newton  L.  Somen».  A.M.E.I.C.  having  resigned  the 

the  Sault  S'     '1         Branch  on  airouiU 
.  the  city,  t;  h  has  unanimously 

li.    Kohl.    AM  Lie.    as    ne.\t     year's 
•  t-asurer.     This   api»inlment   does   not    take 

t-iiivt  oitKialh-  until  the  end  of  the  current  year,  but 
Mr.  Kohl  will  carry  on  the  duties  of  Secretary-Treasurer 
for  the  Ixilance  of  the  present  year. 

Border  Cities  Branch 

J.   A.   I'orl.r,   A.M.H.lJ'..   .Vr.-ï'/<.^^. 

.\l  a  meeting  of  the  Border  Cities  Branch  held  in 
Windsor  on  Friday  April  16th..  D.  A.  Mohtor.  M.E.I.C. 
of  Detroit,   gave  an  address  on  the  advantages  of  the 
n»etric    svstem.    Mr.    Molitor    enumerated    four    main 

!ty.    its   internatioivil   cliaracter,    its 
aration  and  the  fact  tliat  it  is  based 

on  the  i:  stem.     Mr.  Molitor  v;ave  the  arguments 
against  .:     .      ,:  the  metric  system,  the  chief  of  these 

lieing  the  expense  and  incon\'enience  of  the  change,  but 
in  view  of  the  very  great  advantages  inherent  in  the  metric 
system  theïe  objections  should  not  be  held  as  too  serious. 

The  meeting,  over  which  H.  Thorne.  .A.M.E.I.C.  \'ice- 
C^iirman  of  the   Branch  presided,   was  well  attended. 

<•  Mr.  Molitor  an  enthusiastic  reception  and  an 
V    hearing. 

Niagara  Peninsula  Branch 

U.   I'.  Johnson,  A.M.E.I.C,  Secrelary. 
The  Branch  Executive  Com;  -;  at 

Niagara  Falls  on  April  10th.  and  i  ;  -unt 
of  business,  of  which  the  following  items  iirc  ol  interest 
to  the  membership  generally: 

Note  was  made  in  the  Branch  News  of  the  March 

Journnl  of  a  resoluti<  ■:  "  .^^  upon  the  Ontario  Provincial 
Division  tn  s«-t  up  ni  for  brineing  to  the  attention 
oft)     •  . top 

that  only  a  uciimcal  man  jxjssi-^seti  the  \'.<  ilic- 
ations.     A  letter  has  been  received  from  .    -  ̂   ;;,  of 
the  Ontario  Provincial  Di\i«ion  acknowledging  receipt  of 

111       •: 

ol .\ 

a>  i 

n< 

1. 

iK>ted.      I  ' 

Ontano  I'l... the  action  wh: 
showed   tlut    u« 

Extxulive  liad  Ix-- 
as  to   the   Ix-st   nicihixl   . 
The  result  of  a  Iwllot  pr^ 

:ii<       I 

.1  to  olv 

'  e 

!» 

•;i 

:.i 

come  Ix'fore  the  Division  hxcvuiivc  al  ll^  iirtl  meeting 
in  .\pril. 

The  Executive  Omimittet*  has  liad  undt-r  to(iNi<l(-ra- 

li.  ■  "    "  :i C  1.. 
Sterns  .A.M.E.I.C.  as 
remainder  of  the  comii;.    --  . 
consultation  with  Mr.  Stems. 

The  I 

tary  of  ih<      ' and  the  meeting 

Secretarv  >><  ''"-  H of  the  Pr 
had  to  do  j<nu>.ii..i.i> 

Messrs.    K.    C 
Heuther  A.M.E.I.C 

ium 
!    !hr 

>>  I  L  11      I.  1  1^ 

and 

•_w     i 

ift.  -^ 

.i 

V 

Fellowes   A.M.E  I  C 
Were  appointed 

nrri    A     D. 

i:t 

the  books  of  the  Branch  and  report  to  t!..   _   ;.^. 

A  resolution  from  the  Toronto  Branch  calling  upon 

Council  to  im;  ••  take  up  the  salary  question  wa» 
read  and  fulh  i. Trtfi 

'Hiaga*  Smelter. 

superintendent  of  the 
the   trip  through   the 

.h 

The  Branch  held  a  trip  of  ii 
of  the  Coniagas  Reduction  Co.  at 
afternoon.  March  27th. 

D.  A.  S.  Mutch  A.M  E.I.C  . 

plant,  gave  a  short   talk  before 

works  was  star      " 

cobalt  ore  to  '• 

s;:  ■ 

all 
nickel,  silver,  cot>ali  oxide  m  three  lorms.  copper  sulphate 
and  arsenic. 

The    memt^p:    were    then    c«rKincteH    thri«uch    the 
works  in  I  'le 
other  undt  -i. 

The  first  point  \-isiied  was  the  blast  furnace  in  which «itent 

nxnu 
c>'  JTnace 

w.         .  .  .'rtx»ss 
of  opening  the  cinder  notch  allowing  the  white  hut  metal 
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lo  flow  into  the  ladles,  and  again  closing  the  notch,  was 
watched  with  great  interest.  As  the  mass  cooled,  the 
metals  settled  out  in  distinct  layers  according  to  their 
relative  weight.  When  the  cold  mass  was  turned  out 
of  the  ladle  it  was  seen  that  the  silver  occupied  the  bottom 
portion  with  the  nickel  and  cobalt  above.  The  silver 
bottom  was  removed  with  a  blow  from  a  hammer,  and 
*«nt  on  its  course  for  complete  refinement  by  chemical 
means. 

The  smoke  from  the  blast  furnace  contains  the  iron 
content  of  the  ore,  and  this  is  recovered  by  precipitation 
and  filtration  of  the  fine  arsenic  dust. 

After  the  blast  furnace  treatment  the  process  of 
obtaining  each  by-product  is  a  chemical  one  supplemented 
by  heat  treatment  at  certain  stages. 

The  chemical  process  consists  in  obtaining  all  the 
metals  in  solution  as  salts,  neutralizing  these  to  the  point 

of  precipitation  of  one  by-product,  filtering  this  out  in 
filter  presses  and  repeating  the  process  with  the  remaining 
liquid  till  all  the  metallic  salts  are  precipitated.  These 
salts  are  washed,  dehydrated  and  heated  to  a  molten 
state  and  the  refined  metal  obtained.  The  copper 
sulphate  is  crystallized  out  from  the  liquid  in  lead  lined 
tarScs,  dried  in  a  centrifuge,  screened  to  size  and  packed 
for  .«jiipment.  It  is  necessary  to  use  lead  pipes  andpumps 
throughout  the  chemical  process  with  special,  acid 
resisting  valves. 

The  final  stage  of  the  silver  refinement  is  done  in 
electrolytic  baths.  The  cobalt  remains  in  the  oxide 
state  and  is  shipped  in  this  form.  The  party  was  inter- 

ested in  seeing  this  material  being  packed  for  shipment 
to  the  Orient. 

The  members  are  indebted  to  Mr.  Mutch  and  Mr. 
Knittell  for  their  clear  explanations  of  each  stage  of  the 
process  and  to  Lt.-Col.  R.  W.  Leonard,  M.E.I.C;  Presid- 

ent of  the  Coniagas  Reduction  Co.,  and  Past  President 
of  The  Institute,  for  the  opportunity  afforded  of  seeing 
the  plant. 

About  thirty-five  members  participated  in  the  trip. 

Toronto  Branch 

E.  A.  Goldman,  A. M.E.I.C,  Secretary. 

A  general  meeting  of  the  Branch  was  held  in  the 

Engineers'  Club  on  Thursday,  March  25th,  1920  at 
8.15  p.m. 

The  Chairman  (R.  O.  Wynne- Roberts)  presided. 
It  was  moved  by  Mr.  Cross,  seconded  by  Mr. 

McMaster:  "that  the  Spring  Session  of  the  Branch  be 
extended  one  week  to  include  May  13th,  and  that  Mr. 
Slater  from  Washington  be  invited  to  come  to  Toronto 
to  give  a  lecture,  on  that  rught,  on  the  tests  perforrned 

by  the  Emergency  Fleet  Corporation."     Carried. 
The  Chairman  then  called  upon  the  Speaker  of  the 

evening,  Frank  Barber,  A.M.E.I.C. 
Mr.  Barber  at  first  compared  Canadian  bridges  with 

those  built  in  Europe,  pointing  out  that  many  bridges  in 
Canada  were  built  too  light  for  the  traffic,  and  the  result 

frequently  was  disaster.  Many  bridges  are  built  of 
wood,  and  therefore,  are  short  lived,  while  the  European 
bridges  are  built  to  last  longer.  But,  said  Mr.  Barber, 
the  time  for  wooden  bridges  has  gone  by.  Steel  largely 
replaces  wood  in  tall  buildings  and  also  in  bridges,  and 
in  a  few  years  concrete  will  have  replaced  steel  in  bridges, 
except  in  special  cases.  The  two  characteristics  usually 
attributed  to  steel,  whereby  it  excels  wood,  are  durability 
and  fireproofing,  but,  said  Mr.  Barber,  steel  is  neither 
durable  nor  fireproof.  The  average  life  of  a  steel 
superstructure  is  probably  fifty  years. 

Mr.  Barber  then  discussed  the  relation  between  the 
architect  and  the  engineer.  In  the  past,  he  said,  the 
engineer  has  arrogated  to  himself  the  function  of  both 
the  engineer  and  architect,  this  he  claimed  was  a  mistake. 
The  practice  often  has  been  to  call  in  the  architect  after 
all  the  design  and  planning  of  the  structure  was  complete, 
and  the  architect  was  merely  expected  to  add  something 
for  ornamentation.  This,  Mr.  Barber  thought,  was  not 
sufficient.  He  believed  the  architect  should  be  consulted 

while  the  structure  is  being  passed  because  he  said  "No 
great  progress  can  be  made  until  there  is  a  greater  co- 

operation between  the  engineer  and  the  architect. 
In  the  discussion  which  followed,  the  following 

members  took  part:  Professors  Young  and  Gillespie, 
Messrs.  Oxley,  McCarthy,  Connor,  Mylrea,  Taylor, 
Hogarth  and  Engholm. 

A  meeting  of  the  Branch  was  held  at  the  Physics 
Building  of  the  University  of  Toronto  on  Thursdav, 
March  18th,  1920  at  8.15  P.M. 

E.  L.  Grauel,  Field  Engineer  of  the  Automatic 
Telephone  Co.,  delivered  a  lecture  and  demonstration 
on  the  many  different  features  of  the  Automatic  Tele- 

phone. As  the  subject  under  discussion  was  one  of  general 
interest  to  the  public,  the  meeting  was  thrown  open  to 
the  general  public. 

After  the  lecture  and  demonstration  a  moving 
picture  film,  taken  at  the  Annual  Meeting  of  The 
Institute  at  Montreal,  was  thrown  on  the  screen. 

A  regular  meeting  of  the  Branch  was  held  at  the 

Engineers'  Club  on  Thursday,  April  1st,  1920  at  8.15  p.m. 
Two  letters,  which  were  received  from  Mr.  Keith 

were  read  by  the  Secretary;  one  letter  announcing  the 
fact  that  the  Council  had  appointed  a  Committee  on 
Engineering  Remunerations  to  deal  with  Engineering 
salaries  and  the  other  letter  stating  that  the  invitation 
by  the  Toronto  Branch  to  hold  the  next  Annual  Meeting 
of  The  Institute  at  Toronto  was  accepted  by  the  Council. 

The  following  resolutions,  which  were  previously 
passed  by  the  Executive  Committee,  were  also  approved 
at  this  General  Meeting: 

"Whereas  the  Federal  Government  of  Canada  has 
decided  to  create  a  new  department  of  Public  Health,  and 

"Whereas  in  the  opinion  of  the  Toronto  Branch, 
E.I.C.,  it  is  important  that  engineers  should  be  represent- ed on  the  Board; 
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\\'    •'      T<>r»«mo  Branch  ol    7'      »■  • 
/    <  I  an  oix-n  nut-iiiiK  ! 
4th.    Iv.  '    "  .      .    ihf  Louiiui   i"iui 
mlh  t"  '  lit  ;•  I'oiiuniilif  i«» 
in\  t- 

!    thf   imprtnt-nii-iii   ui    lin.- 
       .    ......   ,  a  copy  of  wluci»  was  for- 

Aortktl  lo  ihe  lltailciuiirters  on  March  91  h.  1920.  and 

\Sh  •..  of    the    Toronto    Brunch 
Mil    (•  h;iiiA  aavf  Ixfu  taken  t>\    Utad- 

luarters  to  K>ve  elteci  lo  their  request,  and 

■  V,-  •       :  •    •  ■  Mth 
(hi-  '  of 

ol  iliii  liranch 
.^h  it  IS  thou>;ht 

require  special  aiieniion,  and 

"Wlwreas  it  is  important  th.:  rn- 
inn  tile  tvononiical  status  of  all  i  ive 
i\\e  earliest  possible  attention. 

!■'    It  Therefore  Re^^Ived  that  the  Councillors,  who 
■(!.■  members  of  the  Executive  Committee,  and 

the  Toronto  Branch  of  The  t'.'njtnnrtnii 
■'I,  who  are  invited  to  Montreal  on  April 

Lull  iK\i.  l)c  requested  to  e.xplain  at  the  conference  the 
ur^jency  of  the  appointment  of  Committees  lo  carry  out 
the  requirements  named  in  the  Resolution  above  referred 
to,  and  that  a  copy  of  this  Resolution  be  sent  to  Montreal 

ind  to  the  delegates  to  the  Convention." 

The  Chairman  then  called  upon  .\.  \'.  Hall,  who 
iraci  an  excellent  paper  on  "Town  PlanninK  and  the 
e  anadian  Engineer."  The  Speaker  outlined  the  elements 
which  must  be  considered  in  the  planning  of  a  town. 

.\n  e.\tensive  discussion  followed  in  which  the  follow- 

ing nienitxTs  look  part:  Messrs.  Oxiev'.  Bonne),  Powell, 
H\n<-    Phelps  and  Storrie. 

Kingston  Branch 

M  .  /'.  Wilgar.  M.E.I.C.,  See.-Trtag. 

The  Kinpstnn  Branch  has  been  particularly  fortunate 
-ince  it-  '.lion  of  its  members 
m  th<-  .al  ixipt'rs.  and   the 

of  outside  members  in  supplementing  the  local 
  ations. 

The  first  paper,  presented  by  J.  M.  Campbell,  M.E. 

I.e..  de-    .ction  and  operation of  the  1\  i        : 

Large  scale  plans  and  blue  prints  were  used  in 
illustration,  and  tJie  methods  of  overcoming  the  early 
difticuliies  of  operation  were  presented  in  a  most  inter- 

esting manner. 

He  ̂ i*>ke 

•Ml  of  the  aum  ana 

!v  «tf  \\\>-  atlUu*'. 

()n  the  5lh  of  March.  I^rofesstir 

Ti»rolito  lir        ■      ■ listen  with  . 
design  as  applied  lu  i< 

Er-  -       '  ••■'.   
the    eii 
illustrated  1j>   laauru  iliUes. 

On  the  19lh  of  March  Captain  F  \t    r..u-..f     \t  i 
read  a  paper  on  "The  Microscopic  1-^ 

and  Concrete." 

Capt.  Daw^)ii  i^.intt-dout  th.  trH/rmou-  di'vriTïann. between  the  ce: 
was  effective  a-  > 
results  recently  obi 
the  addition  of  a 
statements  by  ren. 
and  cement   mortars. 

These,    reproduced   on   the   tcr— "     -iw.ii.vt   . ', the  unhydraled  cement  and  the  vi 
land  cement  ii 
effects  of  certai 

percentage,  and  ilàc  ix>a-<-qutiii  iJ«.rciistd  clt:i^:>  u;  tl.« mi.xlure. 

The  members  of  the  EnKineerimj  Society  of  Ou<^  ; 

Umversity,  the  I'ndergradi: were  invited  lo  attend  all 

sirated  by  a  1  i  regular  a'aciKiaik.t.  a  vcr)   iic\' interest  in  Bra:  rs. 

Peterborouéh  Branch 

l{.  L.  DoU.;,..   M.K.I.C.Secrelory. 

On  Thursday  e\nu!i..,.  March  18th,  th    ̂ ''  - 
addressed  by  A.  B.  Lambe.  of  Ottawa.  Si  ■•- 

Ontario  p-   '  "  '  ■ 

Affair-'. 
iht  '  ■         •    .  .     .• 

John  .Mumhv.   Eloctrionl  Endneir  fiS"  rhc  IVixtr ment  of  K 

day.  .\pn!  ...v   .  ... 
on  "Ice,  Frazil  and  .\ 
and  lantern  slide-   wtu 

which  rt-sulled  in  one  of  '» 
has  vet  had. 
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The  Nominating  Committee  appointed  at  the  last 
meeting  made  the  following  nominations  for  the  elections 
which  will  take  place  in  May: 

Honorary  Chairman,  R.  B.  Rogers, 

Chairman,  R.  H.  Parsons, 
Vice  Chairma7i:  E.  R.  Shirley,  P.  L.  Allison, 

Secretary:     R.    L.    Dobbin,     W.    G.    Montgomery, 
B.  L.  Barns; 

Treasurer:  D.  L.  MacLaren,  A.  B.  Gates; 

Executive  Committee:  P.  P.  Westbye,  A.  L.  Killaly, 
Jas.  Mackintosh,  J.  A.  Goulet,  G.  R.  Langlev, 
C.  E.  Sisson,  C.  H.  Rogers,  A.  P.  Miller,  J.  D. 
W.  Magie,  W.  A.  Logan,  T.  E.  Gilchrist,  N.  D. 
Seaton. 

Ottawa   Branch 

M.  F.  Cochrane,  A.M.E.I.C,  Sec.-Treas. 

The  Branch  has  held  three  meetings  during  the 
past  month.  On  April  1st,  at  the  regular  monthly 
luncheon  at  the  Chateau  Laurier  the  principal  guest 
and  speaker  was  Mr.  Storker  Storkersen,  who  was  first 
officer  of  the  Anglo-American  Arctic  Expedition  in 
1906-07,  and  second  in  command  of  the  Northern  section 
of  the  Canadian  Arctic  Expedition  1913-19.  Mr.  Storker- 

sen gave  a  graphic  description  of  his  experiences  whilst 
in  command  of  the  last  ice  exploring  party  of  the 
Canadian  Expedition  in  1918,  when  for  eight  months 
he  and  his  companions  lived  and  travelled  on  the  ice 
floes,  relying  for  their  food  almost  entirely  on  hunting. 

On  April  8th.  the  Branch  held  a  joint  meeting  with 
the  local  branches  of  the  Town  Planning  Institute,  and 
the  Ontario  Association  of  Architects,  to  hear  J.  Noulan 
Cauchon,  A.M.E.I.C,  explain  the  proposed  removal 
of  the  Grand  Trunk  Cross  Town  Tracks.  The  subject 
was  fully  discussed  by  representatives  of  the  various 
local  organizations  and  the  members  of  the  Branch 
present  expressed  their  general  approval  of  the  proposi- 

tion for  the  removal  of  the  Grand  Trunk  Cross  Town 
Tracks,  and  for  the  transfer  of  the  handling  of  all  through 
traffic  in  Ottawa  to  a  line  and  yards  to  be  established 
outside  the  existing  city  limits. 

The  Executive  Committee  have  considered  that 
it  would  be  in  the  interests  of  the  Branch  to  have  each 

^"ear  a  popular  lecture  on  some  engineering  subject 
of  general  interest.  John  Murphy,  M.E.I.C.,  Chief 
Electrical  Engineer,  Department  of  Railways  and  Canals, 
and  Railway  Commission,  was  selected  as  the  speaker 
for  this  year  and  delivered  the  first  lecture  of  these 

annual  series  on  April  21st,  his  subject  being  "  Canada's 
Ice  Problems  and  their  Solution."  Mr.  Murphy's  work in  this  connection  is  very  widely  known  and  drew  a 
large  and  appreciative  audience  to  the  Collegiate  Institute 
Hall  where  the  meeting  was  held.  He  spoke  more 
particularly  in  connection  with  ice  jams  and  floods, 
hydraulic  power  plants,  and  the  possibility  of  earlier 
navigation.  The  moving  pictures  showing  frazil  and 
anchor  ice  in  process  of  formation,  which  have  previously 
been  seen  by  several  of  the  Branches,  were  followed 
with  great  attention. 

Montreal  Branch 

Frederick  B.  Brown,  M.E.I.C.,  Secretary. 

With  John  T.  Farmer  in  the  Chair,  the  first  meeting 
of  April  was  held  on  Thursday,  April  2nd,  when  Lord 
Congleton,  Jr.  E.I.C.  gave  a  most  interesting  address  on 
naval  gunnery,  with  particular  reference  to  recent  devel- 

opments in  fire  control  and  direction.  Lord  Congleton 
has  served  for  twelve  years  as  a  gunnery  lieutenant  in 
the  Royal  Navy  and  is  thoroughly  familiar  with  his 
subject.  The  lecture  was  tuUy  illustrated  with  lantern 
slides  showing  the  latest  forms  of  naval  gun  sights, 
the  director  system,  etc.  An  interesting  point  brought 
out  in  the  course  of  the  lecture  was  that  with  the 
perfection  of  the  director  system  —  developed  largely 
through  the  initiative  of  Admiral  Sir  Percy  Scott  —  one 
man  controls  the  fire  of  not  merely  the  guns  of  his  own 
ship  but  those  of  the  next  in  line.  Another  unique 
feature  of  the  director  system  is  that  the  rolling 
of  the  ship  is  taken  advantage  of  to  such  an  extent  that 
frequently  better  firing  is  done  in  heavy  weather  than 
in  smooth  water.  The  discussion  which  followed  the 
reading  of  the  paper  was  lively. 

On  Thursday  April  9th  Capt.  F.  M.  Dawson  A.M. 

E.I.C,  gave  an  illustrated  lecture  on  "The  Microscopic Examination  of  the  Hydration  of  Portland  Cement  and 

Super  Cement".  This  paper  was  highly  technical  and  the result  of  much  careful  research  work;  it  will  be  printed 
in  a  later  number  of  The  Jo  umal.  The  lecture  was  illustrated 
with  a  number  of  lantern  slides.  Following  the  reading 
of  the  paper  a  number  of  members  interested  in  this  line 
of  work  joined  in  the  discussion. 

The  third  meeting  of  the  month  was  held  on  the  16th, 
Arthur  Surveyer,  Chairman.  The  lecturer  of  the  evening, 

Olivier  L-efebvre,  illustrated  his  splendid  paper  on  "The 
Regulation  of  the  St.  Maurice  River  and  the  Gouin  Dam" both  with  lantern  slides  and  moving  picture  films  showing 
the  progress  of  construction  work  on  the  dam.  Among 
the  members  who  complimented  Mr.  Lefebvre,  was  Sir 
John  Kennedy,  Hon.  M.E.I.C 

On  April  23rd,  J.  Melville  Allison  gave  a  lecture  on 
coton  rope  drive,  the  address  bsing  illustrated  by  a  series 
of  lantern  slides  specially  sent  from  England,  showing 
various  types  of  cotton  rope  used  for  power  transmission, 
and  the  methods  of  using  it. 

Mr.  Allison  said  that  in  England  they  had  paid  much 
more  attention  to  rope  drive  for  power  transmission  than 
on  this  continent.  Cotton,  he  said,  had  superseded 
manila  and  any  other  material  for  rope  drive  in  this 
connection.  Manila  rope,  he  said,  was  cheaper  than 
cotton,  but  the  latter  would  carry  a  third  more  power, 
with  a  lifetime  in  the  ratio  of  five  to  one,  while  the 
cotton  rope  was  much  less  affected  by  atmospheric 
conditions. 

St.  John  Branch 

A.  R.  Crookshank,  M.E.I.C,  Sec.-Treas. 

Good  progress  has  been  made  this  month  with  the 
Bill  that  the  Association  of  Professional  Engineers  of  the 
Province  of  New  Brunswick  have  brought  before  the. 
Provincial  Legislature,  as  it  has  received  its  first  and  second 
reading,  and  passed  the  committee  stage  on  April  20th. 
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held  in   M  \s:is  well  ai  tended. 

On    March   'M^l.    a    (lil<*i;atii>n    from    ihi^   nvt'linik- 
HH'l   tht    Si     |.«lin  l.  . 
and  sjk  lit   till    (!  r. 
ments.      Tlie  i  i>t  llu-  anuiKlnuiil>  .  'omiI. 
and  111"    K-i    :..  -   -i,  and  iluy  wire  rtx   L..dcd  to 
the  I'!  il  Coumul. 

If:.  L.'uiicil  met  that  evening  in  Fredericton,  with 
Moiutoii  ;iiui  other  enniiKx*rs  and  the  ANsiKiationV 
lti;a!  and   completed   work  on   the   revision  of 
thi    .  ills  XI  tluil   the  Act,   ar>  amend.Hi,   wi»uld 

>le  to  all.  The  Act  as  amended  wa-  formally 
,.,.^::: —  at  a  meeting  of  the  Council  the  next  morninis'. 
April  Isl.  after  which  a  larne  delegation  of  engineers 
waited  on  the  Law  Committee  of  the  l-epislature  and 

pleaded  tlu'ir  case.  The  Committee  had  to  adjourn 
■  fore  they  had  i.  îudy  of  the  Bill. 

Th»    Ijw  C«':  (-d  their  study  of  the 
0  Bill  tin*  followm^  week,  and  it  was  taken  up  in  the 
>nunitlee  of  the  House  on  the  lUlh. 

The  Committee  had  no  objection  to  the  principle  of 

!"■  "  ' i id  not  approve  of  the  definition  of  ■■  Profes- 
iT."  as  they  considered  it  mi^'hl  uninten- 

:i  the  lilxTtie^  of  other  classes  of  work- 
k  to  the  Law  Committee  to  Ix'  amended. 

Some  opposition  was  raised  by  the  Association  of 
Domestic    Sanitary    and    Heating    Engineers    of    New 
Brunswick,  who  objected  on  account  of  their  not  being 

R'luded  in  the  working  of  the  Act. 
The  Law  Committee  amended  the  definition  b\' 

changing  the  first  three  lines  of  Section  2.  subsection  ib) 

from  ■■  The  practice  of  a  Professional  Engineer  within 
the  meaning  of  this  Act  embraces  advising  on.  valuaiing. 

dt   -.      laying  out.  and  supervising  the  construction. 
e;  ;it  "   etc.    to    •  "  Practices  as   a    Professional 
Ent^uuii  sliali  mean  and  include  the  designing.  la\ing 
out.  and  supervising  in  a  professional  capacit\  the 

construction,  enlargement.'  etc.  The  first  clause  of 
this  refers  to  the  penalty  clause,  section  11  (a). 

It  is  expected  that  the  third  reading  will  take  place 
iiefore  this  goes  to  press. • 

The  St.  Johii  Branch  held  its  regular  nuinthly  meeting 
iiApnl  22nd  with  (J. G.  Murdoch.  M.E.I.C.  in  the  Chair. 

The  Committees  on  the  "Old  Court  House"  rebuild- 
ing proposition,  and  on  City  planning  reported  progress. 
The  speaker  of  the  evening  was  Capt.  C.  McN. 

Sleeves.  M.E.LC.  late  Adjutant  Hth.  Battalion  Canadian 

Engineers,  who  took  as  his  subject  "Organization  of 
Military  Bridging  Ojx^rations. " 

Mr    Stitvi-s  dealt    very  e.xhaustively   with  all   the 
detail  steps  and  operations  followed  by  the  Engineering 

^    Corps  in  France  in  preparation    or  arid  the  building  of 
'emporary  or  semi-permanent  bridges  for  anny  purposes. 

.UlK-, 
u!    11  J.    uXilUl) 
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put    ti' laii  id. 
.1    bridge    wa-    fouml    to    hr    r-  rhr 

IS    of  the  field  iJarty   w 

  ,i»e  requirement^  <■''  'ti-    ■ Headquarters  the  size  . 
stixk   of   material    ;  ■ and  w(»uld  make  an 

laki  of  tlu-  : 
IK  I,  ..dsof!' 
il  to  the  site  Wt  ' 
when  wanted  aii< 

to  rail  or  highwa>'  iraltic.     1  ! 
to  take  the  heavy  steani  or  ,^..-  . 
the  ̂ iie  prepared  for  storing  the  n. 
and  from  where  it  was  taken  aiKl  ercvieo  ;:i;"  uk  -uuhuh 
as  required. 

MaleriaN  would  start   :  ■ 
from  iweiuy-iour  t<»  thirty-^, 
had  lieen  seul  in  so  little  time  w 
to  receive  it.     Piers  and  abuin. 

supixjris  or  built  up  of  three  foot  . 
fastened    together    by    light     timU;         ...v-     v.;   ^ 
already  built  would  be  put  together  quickh . 

A   novel   departure   from   c: 
placing  of  the  spans  without  ai. 
was  built  inshore  on  rollers  and  ropes  . 
its  river  end  and  led  to  derricks  on  tliL     ,  , 

of  the  river.     When  it  was  completed  it  was  pulled  across 
until  it  rested  on  the  bridge-seat  on  the  farther  sKie. 
Preventer  tackle  attached  to  dead  men  and   the  inshore 
end  of  span  controlled  the  :  nt. 

After    an    interesting    -.  ;i    on    Mr     Steevt-» 
papx*r    considerable    business     was      tr. 
included  a  resolution  approving  ol  the  si.   
Manitoba  Branch  re  the  Federal  Ci\il  Ser\"ice  classon- 
calion. 

Halifax  Branch 

F.  li.  /iiiW/./i. ..  M.h.l.i  ..  s.i.-T  ».!>. 

.\  meeting  was  held  in  the  T;i"n   H..  R;iruiutt  Room 
on  Friday.  March  2b,  at  1  PAL   i 

attendance   was  al^   •■'  i- i-       \ 
representing    the    I  ' 
Hart,  represent! 

rei>re^'!itiiK'  thi 

ol  the  Brancii. 
Tlie  following  letters  were  lead: 

of   Trade.    H.    L. 
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Halifax,  March  20th,  1920. 

F.  A.  Bowman,  Esq.. 
Chairman  Halifax  Branch, 

Engineering  Institute  of  Caundu. 

Dear  Sir: — 

Your  committee  appointed  to  investigate  a  proposed 
Bridge  across  Halifax  Harbor  at  a  suitable  point  nearer 
the  center  of  population  (than  that  suggested  at  the 

"Narrows")  and  as  brought  up  at  the  Citizens  Joint 
Committee,  beg  to  report  as  follows: — 

The  ty-pe  of  bridge  to  be  considered  is  one  to  carry 
street  railway  vehicular  and  pedestrian  traffic.  From 
available  information  it  is  quite  certain  that  the  Admiralty 
will  not  permit  piers  or  obstructions  of  any  kind  outside 
of  pier-head  lines.  As  a  result  this  puts  a  low  level 
bridge,  with  draw  or  lift  spans  out  of  the  question. 

A  high  level  bridge  was  then  investigated  and  as  a 
height  of  at  least  150  feet  was  necessary  for  the  entire 
width  of  Harbor,  nothing  else  seems  feasible  except  a 
Suspension  tj^De,  which  would  be  cheaper  than  a  canti- 

lever to  give  the  full  necessary  clearance.  The  site 
suggested  was  that  between  the  vicinity  of  the  Dock- 

yard on  the  Halifax  side  and  Black  Rock  point  on  the 
Dartmouth  side.  A  sketch  plan  is  herewith  submitted 
showing  soundings,  elevations,  and  profile  of  approaches, 
the  soundings  being  obtained  from  Admiralty  chart  of 
1918,  and  profile  from  measurements  and  levels  on  the 
ground.  It  will  be  seen  from  this  sketch  that  the  height 
of  Main  piers  is  approximately  200  feet  to  base  of  Towers. 
Approches  on  the  Halifax  side  can  be  obtained  as  shown 
with  a  fairly  easy  grade  from  Lome  Terrace,  and  on 
the  Dartmouth  side  the  long  approach  seems  the  best. 

Under  these  conditions  we  estimate  the  cost  of 
Bridge  at  not  less  than  $10,000,000.00  arrived  at  as 
follows  : 

Two  main  piers. .'   $  2,400,000.00 Anchorage          600,000.00 

Suspension  Span   '       3,000,000.00 Approaches       2,000,000.00 
Right  of  Way  &  Engineering       2,000,000  00 

$10,000,000.00 
The  annual  cost  of  such  a  Structure  would  be  in 

our  opinion  about  $1,300,000.00  arrived  at  as  follows; 

Upkeep  3%        300,000.00 
Depreciation  3%        300,000.00 
Interest  7%        700,000.00 

$1,300,000.00 

Further  we  do  not  believe,  from  enquiry'  made  during 
the  short  time  at  our  disposal,  that  more  than  25%  of 
the  armual  cost  could  be  raised  by  any  system  of  reason- 

able tools  and  rentals.  We  therefore  beg  to  report  that 
we  do  not  consider  this  proposition  could  be  justified 
by  the  traffic  which  it  would  serve. 

For  the  Committee, 

(Sgd.)  L.  H.  Wheaton, 
Chairman. 

F.  A.  Bowman,  Esq., 
Chairman, 

Halifax  Branch,  Eng.  Assoc,  of  Canada. 

Dear  Sir: — 
As  a  delegate  from  this  Branch  to  the  Joint  Com- 

mittee on  the  proposed  Dartmouth  Bridge,  I  wish  to  deal 
further  with  this  question  beyond  my  instructions  as 

Chairman  of  our  own  Society's  Committee,  which dealt  solely  with  the  Bridge  at  the  Dockyard  site.  Any 
one  can  see  from  the  sketch  that,  assuming  the  permission 
of  the  Admiralty  were  granted  for  a  Low  Level  Bridge, 
there  are  some  complications  connected  with  this  which 
require  attention. 

It  this  bridge  were  built  to  enable  railway  connec- 
tions; and  this  is  quite  feasible,  either  the  grade  problem, 

due  to  over  head  crossing  of  tracks  on  each  side  of  the 
Harbor,  would  compel  broken  grade  approaches,  and 
result  in  an  unaesthetic  structure  ;  or  a  double  deck 
bridge  with  traffic  floor  above  the  railway  level  would 
have  to  be  built,  thus,  adding  materially  to  the  cost. 

Again,  if  you  eliminate  railway  connections,  the 
traffic  bridge  could  be  built  at  same  level  as  floor  of 
over-head  bridges-giving  us  higher  piers,  but  not 
increasing  cost,  as  this  would  be  off-set  by  the  elimination 
of  the  railway  connections. 

In  my  opinion,  the  bridge  at  the  narrows,  while 
lengthening  the  distance  to  and  from  Dartmouth,  seems 
the  most  feasible,  and  the  most  likely  to  be  financed — 
since  there  is  the  hope  of  Government  aid  in  all  or  the 
greater  part  of  the  cost,  which  is  less  than  any  other 
structure,  better  located  for  railway  traffic,  and  more 
in  keeping  with  the  amount  of  other  traffic  to  be  served. 

Yours  very  truly, 

(Sgd.)  L.  H.  Wheaton, 
Consulting  Engineer. 

The  Chairman  gave  a  brief  outline  of  the  reasons 
for  the  appointment  of  the  Bridge  committee  and  of 
their  work  in  getting  up  the  report.  The  report  of  the 
committee  was  then  read  by  the  Chairman  and  ordered 
incorporated  in  the  minutes  as  heretofore  given. 

Mr.  'Wfieaton  then  explained  how  the  figures  in 
the  report  were  arrived  at.  Relative  cost  data  were 
given  for  a  bridge  at  the  Narrows  and  a  low  level  bridge 
at  the  Dockyard  in  comparison  with  the  estimates  for  a 
suspension  bridge  at  the  latter  point. 

A  lively  discussion  followed;  in  this  several  visitor- 
took  part  and  many  interesting  facts  were  brought  out. 

The  Chairman  extended  the  thanks  of  the  brancii 
to  the  guests  for  the  part  they  had  taken  in  the  discussion 
and  also  extended  the  thanks  of  the  branch  to  Mr. 
Wheaton  and  his  associates  for  the  excellent  work  done. 

Mr.  Allen,  on  behalf  of  the  general  bridge  committee 
extended  the  thanks  of  that  committee  to  Mr.  Wheaton 
and  his  associates,  and  stated  that  the  report  would  be 
laid  before  this  committee  at  an  early  date.  Mr.  Hart, 
in  seconding  this  vote  of  thanks  on  behalf  the  Progressive 
Club  expressed  his  personal  pleasure  in  being  present. 
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  1  .  ..n  _   ^..  ̂ ..  i^„ 
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  ,  ,   ;  „   -_    ,  .  Ut* 

rr  thai  ilia  Council  may  datormine  jually  Uie  c4iK>t>ility  of 
•aait  «ttiklklata,  erary   tnomber   M   aaked    to   reail   rarsf  ully    ilia   lut 

•ubmiUad  harewtlb  and  to  r»|H>ii   firmnittlv   t<>  Sorrrlarv   ariv   fu-U 
whkk  —y  agaci  ikm  HamhemtM^': 
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r«  (HI  ta  lion 

Commua    .  ,  ■     ■  ̂   1 . 
the  Council  a*  ■Itklly  cunttilniiial. 

Tha  Couneil  will  eooatdar  the  apftlicationa  herein  JeacribeJ  in 
liy,  1920. 
   KkabebS.  Kerm.  Secretary. 

*TW  pfofMMOftft)  rsQttirasieiil  kjv  ••  foUon.— 
Braty  riAilili  (or  tlirtioii  m  UEMUKH  bum  b*  >t  l«a«l  thlrtr  ra*»  of  ■<•. 

I  mm*  Iwr*  bwa  waMWi  >>  •»•  bcmoeh  of  «aciaMnaa  for  >|  leaoi  iwolva  ytmn. 

u4  pohod  may  la«ia«U  «»proBl>wa>iip  or  poptita*  la  a  qualiAod  «naiiMar't  offie* 
  '  rmtmHiati  ia  >d»i  ■choal  of  «nainaorii^  r»«ioaiiit»d  by  tboComwiL    Tk> 

<■  ytmn  m»r.  M  th»  <Uaar«tiaa  of  tk*  Couneil.  bo  raducod  to  ton  yean 
>  «aadUata  vke  baa  (radualad  la  aa  aaaiaaariM  eouraa.     Ia  ararr  eaa> 

i:>«  c»Aut.i*ic  muai  bava  bad  iaai>iMiai>iU  rbaraa  of  vorm  for  at  leaat  6v0  yeara.  aiul  tbia 
Ba4  »aia>y  aa  a  afcUlad  workataa,  but  aa  aa  anainiwr  qiialifiad  to  deaicB  and  diroci 
«oatnaarii^  work». 

B*onr  «aadMata  (or  alaetioa  aa  aa  ASSOCIATE  UEUBER  muat  ba  al  Icaal 
Iwcaty-éra  yean  of  aa»,  and  muat  hava  baaa  aaaacad  in  aooM  braacb  of  aocioernnx 
f  .r  at  laaat  au  raaia,  «raiab  patiod  may  laaluda  appranticaablp  or  pupQaca  ia  a  qualifiod 
-  ̂ laaaMT  oAaa.  ar  a  iarm  of  iaatntetna  la  aona  aebool  of  anginiianna  neofiuaed  by 

<^  OaaacjL     la  arary  aaaa  tba  eaadidata  muat  bavc  bald  a  poaitioa  of  pinfmaiiaial 
liaartilBU  ia  iibam  of  work  aa  priaeipal  or  imiinnt.  (or  at  leaat  two  yaais. 
Erary  eaadidaU  «be  b  aet  a  (taduata  of  aoaM  aebool  of  aaciBaeriac  roeocniaed 

iba  Oeaanl.  abali  ba  faqoirod  to  paaa  aa  aiaminatiea  before  a  Board  of  Examinera 
pouted  t>y  ibe  Caaaôl,  oa  tbe  taeory  aad  pnecioe  of  aa^neerinc,  and  aapeeially 
uBa  of  tbo  (ellovi^  braaebea  at  bia  of>tioo  RkilTay.  Municipal.  Hydraulic,  Meebaa- 

.1.  Uiai^.  or  Elaatiieal  E^iiaaariac 
Tlila  aiawiaalina  any  be  waired  at  '*"  .lix-rrtioa  ol  tbe  Council  il  tbe  candidate 

-•  bald  a  poaitioa  of  piiifmairaul  real  ■  five  yeara  or  more  yeart. 
Bvary  eaadidata  for  alaetioa  aa  J I  be  ai  leaai  taeoty,<ioa    yeara  ol 

.r.  and  moat  bava  baaa  eaaacad  in  aoii.4 —    caciiM-rr>' r '- '  «• '-««i  lour  yeara 
L«  period  may  be  raduead  to  oaa  year,  at  lb*  diMwiioo  o!  '  f  the  oanoidatc 
k  graduate  of  aaeaa  aebool  of  eaciaeeriaa  reeoaniaed  b>  He  aball  not 
uaia  ia  tba  claaaaf  Jaaior  aft^  ̂ <*  ̂ ->-  -M^iaad  tbe  a<c  _  ;„..  ,^.  ..  .e  yeara- 
Eeiy  eaadidata  wba  ia  not  '  aoine  aebool  ol  encinemit«  raeccniaed 

tba  Ciwi"^^*   or  baa  not  paa»^  lauona  of  ibe  firat  year  in  aucb  a  courac. 
kU  ba  raquired  to  paaa  aa  rmn   ..»    ::-»  loUowioa  aubiecu  Ceocrapby.  Hialory 
a  of  f'-^'*^  ia  particular),  Antboieuc,  UeoBtelry  Eurlul  (Hooka  I -IV.  and  VI.), 
inaniartrr  Alaabra  up  to  aad  iaeladiaa  anadratic  equatioo* 

^'-rry  candiiau  (or  ilartina  aa  ASSOCIATE  ahall  be  one  arbo  by  bia  purauiu 
(  aeqniraMaata,  or  practical  etpeflaaee  ie  qualified  to  co-operate  ariib  encineera 
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C\LVINr— JONATHAN  DAVID,  of  Montreal,  Que.  Born  at  Garden  Island, 

Ont.,  Nov.  20,  1S83;  Educ.  B.A.B.Sc.  (Civil)  Queen's  Univ.  1907;  Summer  1906,  with 
the  Kaministignia  Power  Co.  Fort  William,  assts.  at  installation  Turbines  and 

Generators;  1907-14,  Marine  Supt.  Cah-in  Co.  Ltd.,  Shipbldrs..  Forwarders,  Wrecking 
Plant  etc.,  1914-19,  served  with  C.E.F.,  2,'-;  yrs.  in  France  with  6th  Field  Co.,Cli. 
(Lieut.)  and  10th  Brig.  CE.  (Major).  At  Present  Supt.  of  Docks  for  The  Century 
Coal  Co.,  Montreal. 

References:  A.  Macphail,  W.  P.  Wilgar,  W.  L.  Malcolm,  L.  W.  Gill,  L.  C. Gwillim. 

CHRISTIE— FRANK  CARL,  of  Yorkton,  Sask.  Born  at  Yorkton,  Sask.,  March 

1S95;  Educ.  B.A.Sc,  Toronto  Univ.,  April  1917;  1914,  Apr.-Sept.,  draftsman  H.  K. 
Aloberly;  1916  Apr.-Sopt.  Inspector  Canadian  Inspection  and  Testing  Labs,  Ltd.; 
Apr.  1917-March  1919,  employed  Fegles  Bellows  Engr.  Co.  Ltd.,  Ft.  Wm.  Ont.  as 
\sst.  Supt.  on  constrn.  of  grain  testing  plant  and  storage  elevator,  1918,  Feb.  to 

\pr.  1919,  as  designing  engr.;  Dec.  191S-Mar.  1919,  in  chge.  of  erection  struct,  steel 
on  Sask,  Co-Operative  Elevator  at  Pt.  Arthur,  Oct.  1919  to  March  1920,  in  chge  field 
work  in  surveying,  railroad  and  municipal  work  for  H.  K.  Moberly. 

References:  E.  B.  Webster,  H.  T.  Crosbie,  C.  S.  Cameron,  H.  G.  Phillips,  P. 
Gillespie. 

CLARK — .\RTHUR  LEWIS,  of  Kingston,  Ont.  Born  at  Worcester,  Mass., 
US.-'V.,  Feb.  19th.  1S73;  Educ.  B.Sc,  Worcester  Pol.vtechnic  Inst.,  1894;  Ph.  p. 
Clark  Univ.,  190.5;  1896,  foreman  plant  New  Rochelle  Gas  &  Fuel  Co.,  New  Rochelle, 

.N.Y.:  Since  1906,  Prof.  Physics  Queen's  Univ.  Since  Oct.  1919,  Deac.  of  Fac.  of 

.\pplied  Science  Queens  Univ.,  Member  of  Amer.  Phys.  Society,  Assoc.  International 
du  Froid,  Société  Française  de  Physique,  Amer.  Society  of  Refrig.  Engrs.;  Fellow 

of  Royal  Society  of  Canada.  • 

References:  J.  M.  Campbell,  A.  Macphail,  J.  G.  Gwillim,  L.  Malcolm,  W.  P. 
Wilgar. 

CONNELL— ALBERT  GR.\INGER.  of  Winnipeg,  Man.  Born  at  Airdrie, 
Scotland,  July  31st,  1SS7;  Educ.  1902-07,  Royal  Tech.  Coll..  Glasgow,  Scot.;  6  yrs. 
-apprenticeship  with  G.  Arthur  &  Son.  Civil  Engr.,  Scotland,  1902-08;  1908-11. 
Asst.  Highway  Engr.  Lanark  County  Council,  Scotland;  1911,  C.N.R.  as  Structural 
Draftsman;  1911-12,  draftsman,  levelmau  &  transitman  on  location  survey  C.N.R. ; 
1912-13,  Same  as  above  with  H.B.  Ry.,  on  prelim.  &  location  survey;  1913-14,  topog'r.. 
Reclamation  Branch,  P.W.D.,  Man.;  1914-19,  on  active  service  with  Royal  Engrs.; 
.\t  present  Asst.  Engr.  Reclamation  Br.  P.W.D.  of  Manitoba. 

References:  H  A.  Bowman,  F.  A.  W.  MacLean,  A.  H.  Corbett,  R.  W.  McKinnon, 
C.  H.  Blanchard. 

CONRADI— FREDERIK  JOSEF,  of  St.  Catharines,  Ont.  Born  at  Trondhjem, 
Norway,  July  13th,  1880;  Educ.  Columbia  Univ.  2  yrs.,  CE.  1905-06;  Cooper  Inst, 
of  Science  and  Art,  1907-08;  CE.  Course  I.C.S.;  1908-11.  Draughtsman;  1911,  m 
chge.  detail  drwgs.  on  bridge  and  structural  steel  work  D.B.Co.,  Montreal;  1914-17, 
asst.  bridge  and  lockgate  engr.,  Welland  Ship  Canal  (design  and  erection)  1917.  Mich. 
Cen.  R.R.  Co.  Detroit,  design  of  erection  scheme  for  New  Niagara  River  Bridge; 
1918,  Plant  engr.  Johncke  Shipbldg.  Co.  New  Orleans  La.,  Complete  chge-  of  enlarge- 

ment of  yards  at  Madisonvillc  La.;  1918-19,  plant  engr.  Brit.  Am.  Shipbldg.  Co., 

Welland,  "Ont. 
References:  R.  W.  Leonard,  W.  H.  Sullivan,  F.  E.  Stern,  J.  L.  Weller,  D.  C. 

Tennant,  R.  P.  Johnson. 

FRANCIS— THOMAS  FREDERICK.  Lieut,  of  Carbon,  AUa,,  Born  at  Moncton. 
N.B.  March  29th  1890:  Educ.  3  yrs  Ap.  Sc.  McGill,  enlisted  at  commencement  of 
4th  yr;  1908-11,  with  C.P.R.  on  constrn  and  location  as  topog'r  and  instr'man;  Summers 
1912-13,  Acting  Res.  Engr.  and  Res.  Engr.  on  constrn  (C.P.R.),  experience  in  grading, 
track-laying,  structural  work  etc  ;  1914,  with  C.P.R.  Kootenay  Central  Branch,  cost 
details  <&  supt'g  of  concrete  foundations:  1915,  on  constrn  of  Rogers  Pass  Tunnel  as 
force  accountman,  instr'man  and  concrete  inspector;  1916,  with  Mcttagami  Pulp  & 
Paper  Co.,  as  drftsman  on  Power  Plant  and  Asst.  to  Ros.  Engr,  on  constrn;  1916-19, 
overseas  with  239th  Ry.  Constrn.  Battn.  enlisted  as  private  received  comm.  in  France; 
July  1919  to  date.  Res.  Engr.  on  Mile  12-24  Acme  Empress  Branch  C.P.R. 

References:  J.  R.  C.  Macredie,  W.  A.  James,  J.  McGregor,  F.  W.  Alexander, 
H.  M.  Mackay,  J.  R.  McLean. 

FRASER— ALEX.\NDEll  SYME,  of  Kamloops,  B.C.  Born  at  Annan, 
Scotland,  Jan.  21st  1874.  Educ.  .\nnan  Academy  1888,  Science  and  .-Vrts  Exam,  and 
London  City  and  Guilds  Exam.  1887,  Heriot-Watt  College  (Edinburgh)  Elec.  Engr. 
1900;  with  D.  Bruce  Peebles  Co.  Ltd.,  Edinburgh  as  Mech.  Armature  Winder,  Tester, 
Erector:  3  yrs  engr.  in  chge  Eglinton  Iron  Works,  1  yr  in  chg  Royal  Paper  Mills. 
London,  Eng.;  1  yr  Constrn  engr.  Can.  Gen.  Elec.  Co.;  3  yrs  engr.  in  chti.  Frost  & 
Wood  Co.  Smiths  Falls,  Ont.;  3  yrs  Supt.  Smith  Falls  Elec.  Ry.  Co.;  3  yrs  constrn 
engr.  B.  C.  Elec.  Ry.  Co.  Victoria;  3  yrs  master  mech.  B.  C.  Elec.  Ry.  Co.;  1  yr  Supt. 
Public  Utilities,  Kamloops,  B.C.  Has  designed  and  installed  steam  and  hydro  elec. 
plants.  .Supt'ed  install'n  of  complete  power  house  equipment  with  generators  up  to 
8,000  K.W.  each.     At  present  City  Manager,  Kamloops,  B.C. 

References:  F.  S.  Keith,  A.  E,  Foreman,  E.  N.  Horsey,  N.  M.  Hall,  C.  G.  Cline, 
C   Varcoe. 

FREDE.4— MAURICE  FRANK,  of  Chester,  N.S.  Born  at  Chester,  N.S. 
May  10th  1S94':  Educ.  B.S.C.  (C.E.)  Queen's  Univ.  May  5th  1920;  Summers  1913 
.and  1914  rodman  and  topog.  with  Can.  Geol.  Survey.;  1914-19  with  C.E.F.  6th 
Field  Co,  C.E.  Granted  Comm.  Jan.  1918:  mentioned  in  despatches.  Summer  1919 
topog.  with  Can.  Geol.  Survey. 

References:  A.  Macphail,  W.  P.  Wil;ar,  T.  S.  Scott,  K.  Weatherbee,  L.  Malcolm. 

GRAY—SAMUEL  WILSON,  of  Halifax,  N.S.  Born  at  Westville,  N.S.  May 
Sth  1892;  Educ.  B.Sc.  (C.E.)  N.S.  Tech.  College:  1913  (4  mos.)  rodman  and  leveller 
N.S.  Highway  Survey;  1914  (5  mos.)  Concrete  Insp.  N.S.  Highways  (Co.  of  Pictou^ 
Sept,  1914  to  Feb.  1916  Chief  Clerk  to  Genl.  Supt.  H.  &  S.  W.  Rly.  handling  aU  Tie 
and  Timber  contracts  and  traffic  regulations  (schedules,  correspondence  etc)  Feb. 
1916-Nov.  1919  on  active  service  1  yr  in  Canada  with  C.E.;  14  mos.  France  with 
Seige  Artillery  duties  as  follows:  Laying  out  lines  of  fire,  controlling  artillery  fire, 
range  finding  and  ranging  of  Batteries  and  working  out  of  all  corrections  necessary 
for  accurate  firing  of  guns.  At  present  Industrial  Surveyor  with  Dept.  of  S.C.R. 
Halifax,  N.S. 

References:  K.  E.  Whitman,  R.  P.  Freeman,  H.  W.  L.  Doane,  J.  W.  Roland, 
H.  W.  Mahon,  C.  A.  Fowler. 

GRAY-OWEN— JOSEPH,  of  Regina,  Sask.  Born  at  Bangor,  England,  July 
1883;  Educ.  Univ.  of  Wales;  Articles  pupil  John  Gill,  M.I. C.E.  Bangor,  England; 
1902-04,  Asst.  City  Engr.  Bangor,  England;  1905-11,  Town  Engr.  Llangollen,  Wales; 
1911-12,  G.T.P.Ry.  on  Engr'g  Staff-field  and  office;  1913-15,  Town  Engr.  Outlook, 
Sask.;  1915-19,  with  C.E.F.     At  present  Res.  Engr.  Parsons  Engr'g  Co.,  Regina,  Sask. 

References:  J.  N.  deStein,  E.  B.  Merrill,  A.  W.  Gray,  R.  O.  Wynne-Roberts. 

COSSITT— MURRAY'  FREDERICK,  of  Halifax,  N.S.  Born  at  Sydney, 
N.S.,  June  2nd.  1892;  Educ.  High  Sch.  Education;  4  yrs.  evening  classes  m  mathe- 

matics, two  I.C.S.  courses;  Aug.  1911,  rodman  of  mineral  areas  in  Nova  Scotia  for 
N.S.  Mines  Dept.  1914,  transitman  for  above  mentioned  survey;  1915  in  chge.  of 
survey  in  and  around  Halifax  for  McKenzie,  Pickings  and  McCallum,  Reed.  P.L.S. 
certificate,  1918  Asst.  to  chief  eng.  for  Foley  Bros,  putting  in  the  concrete  foundations 
etc.,  for  transitsheds  at  Halifax  Ocean  Terminals.  At  present  in  chge.  of  survey 
work  and  gen'l.  engr'g.  for  Pickings  and  Roland  Civil  and  Mining  Engrs.  HaUfax,  N.S. 

References:  J.  W.  Roland,  H.  B.  Pickings,  C.  St.  J.  Wilson,  D.  S.  Wickwirc, 
K.  H.  Smith,  H.  W.  Mahon. 

DANPHINGE— ENNA  E.,  of  Halifax.  N.S.  Born  at  Hubbards,  N.S.  June 
28th  189S.  Educ.  "B"  Cert.  Halifax  County  Academy.  Cert,  in  Land  Surveying 
N.S.  Tech.  Coll.  1914;  April  1914-Oct.  1916  Practised  land  surveying  in  Nova  Scotia; 
Oct.  1916  Instr'man  with  Imperial  Oil  Co.  Dartmouth.  N.S.;  Sept.  1917  Joined  C.E.F. 
served  overseas  as  N.C.O.  bldg.  light  rys.  Retd  to  former  position  in  June  1919. 

References:  C  B.  Leaver.  F.  C  Mechin,  E.  F,  Handy,  H.  W.  L,  Doane. 

DeSAVIGNY'— HERBERT  JAMES,  of  Weyburn,  Sask.  Born  at  Owen  Sound, 
Ont.  Aug.  19th  1880;  Educ.  1894  passed  into  Collegiate  Inst.  Owen  Sound — had  to  give 
up  on  account  of  poor  health.;  1902  started  on  location  party  in  Engr.  Dept.  C.P.R. 
worked  way  up  to  transitman.  Instr'nam  on  constrn.  for  2  yrs.  1907-15  Res.  Engr. 
1915  constrn.  closed  down;  called  back  to  position  1919. 

References:  J.  G.  Sullivan,  W.  A.  James,  F.  A.  Wilkin,  C  H.  Larson,  C  Flint. 

FORTIN— EUGENE,  of  Quebec,  Que.,  Born  at  Quebec,  Que.,  Mar.  ]st~18S9; 
Educ.  Quebec  .Seminary  and  private  course;  1907-11,  rodman  and  draftsman  on 
T.C.Ry.;  1911-12,  rodman  and  levelman  on  location  Quebec  Eastern  Ry.,  and  instr'- man on  constrn  C.N.R.;  1912  to  date,  Dept.  of  Roads  Quebec,  up  to  1916  iii  chge 
of  instrument  work  on  constrn,  1916-20  Div'n  Engr.  in  chge  of  constrn  and  mainten- 

ance oi  Roads. 

References:  A.  Fraser,  J.  A.  Lefebvre,  R.  Savary,  J.  0.  Montreuil,  P.  Joncas 
T.  E.  Rousseau,  J.  E.  Roy,  F.  X.  Ahern. 

HANNA— DAVID  McLEAN,  of  Windsor.  Oi.t.  Born  at  Toronto,  Ont,, 
Feb.  6th  1884;  Educ.  Matric.  1  yr  S.P.S.  Toronto;  6  yrs  chainman  &  rodman  with 
Railway  Section  Dept.  of  Works,  Toronto;  4  yrs  transitman  &  leveller,  and  6  yrs  Chief 
of  Surveying  and.  Drafting  for  same  company.  At  present  Supt.  of  Water  Works 
Plant  &  Construction,  Windsor,  Ont-, 

References:  E.  Brian,  M.  .A.  .Stewart,  E.  M.  Proctor,  E.  A.  James,  H.  W.  Mc-Ml. 
W.  R.  Worthington. 

HAZEL— FREDERICK  BRACKENRIDGE,  of  Winnipeg,  Man.  Born  at 
Carnoustie,  Scotland;  July  5th  1890;  Educ.  B.Sc.  (Engr)  St.  Andrews,  Scotland, 
1911;  1911  (4  mos),  levelling  and  drafting  for  Univ.  of  Manitoba;  1912-16,  Constrn 
Dept.  Winnipeg  Public  School  Board  Reinforced  Concrete  and  Gen'l  Bldg.  Design, 
Supervision  of  Erection;  last  year  in  charge  of  drafting  office;  1916-19,  with  C.E.F. 
one  yr  dftsman  for  3rd  Can.  Ry.  Troops,  location,  constrn  and  maintenance  of  Light 
&  Standard  Rys.  in  France;  May  1919  to  date.  Draftsman  for  Manitoba  Drainage 
Commission,   Winnipeg. 

References:  J.  G.  Sullivan,  D,  L.  McLean,  J.  McGregor,  F.  A.  W.  MacLean. 

HENDERSON — B.,  of  Brandon,  Man.  Born  at  Bradford,  Yorks,  England. 
January,  1877;  Educ.  3  yrs.  mech.  eng.  Tech.  College,  Bradford;  1904-05  chainman 
and  rodman  on  location  T.C.R.;  1905-6,  chainman  and  rodman  on  constrn.  T.C.R.; 
1907-9  instr'man  on  constrn.  T.C.R.;  1909-11,  res.  engr.  on  constrn.  T.C.R.;  1912-14, 
office  engr.  dist.  office,  St.  Boniface;  1915-16  res.  engr.  H.B.  rly.;  1916-19.  Can.  Engrs. 
7th  Fid.  Coy.  and  rly.  troops;  1919-20,  instr'man  maintenance  of  Way  C.N.R.,  Brandon 

Reference:  G.  L.  Mattice,  J.  V.  Dillabough,  A.  M.  Macgillivray,  G.  F.  Richan, 
J.  B.  Porter,  L.  E.  Silcox,  N.  B.  MacTaggart. 

HOOVER — OWEN  HUGO,  of  Calgary,  Alta.  Born  at  Little  Brittain,  Ont,. 
Educ,  B.A.Sc.  Toronto,  1912;  Summer  work — prospecting  Engr.  and  drafting; 
1912,  asst.  field  engr.  Dept.  of  Int.  Irrigation  Dept.  Calgary,  Alta.,  1912-16  Hydro- 
metric  Engr.  Dept.  of  Int.  Irrigation  Office,  Calgary;  1916-19  overseas — gunner  \vith 
1st  Can.  Heavy  Battery:  At  present  Hydrometric  Engr.,  Dept.  of  Int.  Irrig.  Office, 
Calgary,  Alta. 

Roieienr.es-  F  H.  Peters,  A-  L   Ford.  P   M-  Sauder,  J  W  Porter,  F.  K.  Beach 
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MUNN— WILLIAM  GEORGE  QUADE,  of  Petcrboro,  Ont.  Born  at  Quebec, 
Que.,  Feb.  26th  ISSO.  Educ-,  Siibrcvois  College,  Montreal,  Silver  IVIedal  for  Math. 
and  private  tuition;  1S95-1902,  served  apprenticeship  as  machinist  with  Robert 
Mitchell  Co.  Northern  Elec.  Co..  and  Allis  Chalmers.  Rookfield;  1906.  draftsman  with 
Dom.  Roller  Bearings  Co..  Niagara  Falls,  Ont.;  1007,  draftsman  with  (.His  Fensom  Co.. 

Hamilton,  Ont.;  1909-12.  Draftsman  with  W'ilUam  Hamilton  Co.  Ltd.,  Peterboro; 1912  to  date,  Chief  Draftsman  with  above  company  in  full  chge  of  drawing  office 
and  design  of  Hydraulic  Turbines  etc.,  under  direction  of  Chief  Engr. 

References:  P.  P. 
H.  Parsons. 

Westbye,  R.  L-  Dobbin,  W.  G.  Montgomery,  C.  E.  Sisson, 

NEILSON— ALEXANDER  BROWN,  of  Winnipeg,  Man.  Born  at  Winnipeg. 
Mau.,  Jan.  12th  1881.  Educ,  High  School,  partial  course  in  Eng'g  Amer.  Corr. 
School.;  I9Ï1-1.5  in  charge  of  all  well  drilling  for  City  of  Winnipeg.:  1915-16  in  cbge. 
of  erection  of  Elec.  Machinery  at  Fire  Service  Water  Works.  19Ï8  in  chg.  of  Water 
Main  Survey  for  Winnipeg.  Asst.  Engr.  in  chg.  of  water  works  constrn.  for  Winnipeg. 

At  present  Asst.  engr.  Engr'g  Dept.  City  of  Winnipeg. 
References:  W.  P.  Breveton,  W.  M.  Scott,  A.  L.  Cavanagh,  W.  Aldridge,  E.  V. 

Caton,  W.  G.  Chace. 

O'NEIL— JOHN,  of  Fredericton,  N.B.  Born  at  Frcdericton,  N.B.  June  16th 
18S9;  Educ..  B  Sc.  (C.E.)  Univ.  of  N.B.  1912;  Summer  work,  with  Power-Brewer. 
Bridge  Contractors,  and  Asst.  to  City  Engr.  Fredericton;  1910,  Engr.  for  Jlyan 
Constrn  Co.  Fredericton.  on  brick  &.  Concrete  Bldgs;  1912-13,  City  Engr.  Fredericton; 
1913-1.5,  Asst.  Bridge  Engr.  wth  Hennepin  Bridge  Co.,  Minneapolis;  1915  (8  Mos.), 
with  transportation  party  on  D.L.S.,  Base  Lines:  1916-19,  Overseas  with  C.F.A.;  At 
present  taking  Post  Graduate  Course  at  Univ.  of  N.B.  Instructor  and  Demonstrator 
at  same  University. 

References:  G.  E.  Howie.  L.  L.  Theriault,  R.  F.  Armstrong,  J.  A.  Stiles,  H.  R. 
Loggie,  A.  A.  Colter,  W.  E.  Ewing. 

O'NEIL— Miss  MARY,  of  Fredericton.  N.B.  Born  at  Fredericton.  N.B.  July  1st 
1893;  Educ.  B.A.  Univ.  of  N.B.;  Seven  years  experience  in  Engr'g  office  as  tracer, 
clerk,  and  stenographer.  At  present  asst.  tracer  and  stenographer  in  Engr's  Office D.P.W.  Fredericton,  N.B. 

References:  C  O.  Foss.  A.  A.  Colter,  B.  M.  Nill,  L.  ThcriauU.  D.  W.  Burpee. 

PIERAJID— LEANDRE,  of  Winnipeg,  Man.  Born  at  Farciennes.  Belgium, 
Nov.  16th  ISSI.  Educ..  B.Sc.  Liege,  Belgium,  1902;  1902-09,  not  engaged  in  engr'g, 
work;  1909-13,  with  C-P.R.  as  draftsman  &  instr'man  on  Ry.  constrn  &  location, 
&  Res.  Engr.  in  chge  of  constrn:  191S  to  date,  dftsman  and  (froni  1916)  designing  dfts- 
man  Chief  Engr's.  dftg  office,  Winnipeg,  Man.,  (C.P.R.) 

References;  C. 
J.  G.  Sullivan. 

H.  Fox,  J.  A.  Hesketh,  J.  C  Holden,  W.  A.  James,  F.  Lee,  T.  Leea' 

POLSON— ALEXANDER  VIVIAN,  of  Winnipeg,  Man.  Born  at  Winnipeg. 
Man.,  .Tune  4th  1S93.  Educ.  Mech.  Engr.  Cornell  Univ.  1917;  B.A.  Univ.  of  Man. 
1914;  Summer  work.  Land  survey  with  McColI  Bros.  &  Bayne  &  Hobbs  Winnipeg; 
1917-18.  Sales  Engr.  Goulds  Mfg.  Co..  Seneca  Falls.  N.Y.;  1018-19,  U.S.A.  Army, 
Science  &  Research  divn..  Aviation  Section.  Signal  Corps;  1919  (May  to  Aug.). 
Winnipeg  Light  &  Power  Dept.;  1919  to  date  Asst.  Maintenance  Engr.  Winnipeg 
Electric  Ry.  Co., 

Referenees:  G.  B.  jMcCoII,  E.  V.  Caton.  S.  Wilkins.  W.  N.  Smith,  A.  H.  O'Reilly, W.   C.  Taylor. 

RENAUD— DAMIEN,  of  Quebec.  Que.  Born  at  St.  Ian  des  Laurentides.  Que.. 
Dec.  30th  1872.  Educ.  St.  Mary's  College,  Montreal;  1905-11.  draftsman,  levelcr 
&  tran.sitm.in  in  Canal  Engrs  Office;  1911-16.  on  Constrn  Staff  for  Lachine  Canal; 
1918  to  date,  Dept.  of  Highways,  Prov.  of  Quebec,  working  for  Mr.  J.  A.  Lefebvre. 
Engr-,  in  charge,  supervising  road  constrn,  bridge  etc.,  also  making  surveys  estimates 
and  plans. 

References:  H.  R.  Lordly,  A.  Fraser.  J.  A.  Lefebvre,  R.  Savary,  P.  Joncas, 
T.  E.  Rousseau.  P.  Piche. 

RICHARDS— WILLIAM  ALIJNSON,  of  Ottawa,  Ont.  Born  at  Toronto, 
Ont.;  Dec.  10th  1882.  Educ,  3  yrs  Science  McGill  1902-05:  1906-09.  with  C.P.R.  as 
rodman  and  instr'man:  1909-10,  Acting  instr'man  C.P.R.  maintenance  of  way, 
Winnipeg  to  Fort  Wilham;  1910-13,  draftsman  and  Senior  Draftsman  N.T.C.Ry. 
North  Bay  &  Cochrane  Dist.  C.P.R.;  1913-14  and  1919  to  Jan.  1920.  Chief  Draftsman 
Ry.  Hydro  Elec.  Commission,  Toronto:  1914-19.  overseas  2nd  Battn  Inf.  Prisoner 
April  1915.  Discharged  1919.  At  present,  Senior  Draftsman  Interior  Dept..  Reclama, 
tion  Service,  Ottawa,  Ont. 

References:  A.  T.  Tomlinson,  G.  L.  jNIattice,  A.  H.  Willets,  G.  G.  Gale,  R.  B. 
Young,  H.  R.  Cram,  W.  C.  Gillis,  E.  J.  Turley. 

ROSS— WILLIA:\I  EWART,  of  Peterboro.  Ont.  Born  at  Ardsley,  Leeds, 
England.  March  2nd  1880.  Educ,  5  jts  Wakefield  Grammar  School,  2  yrs  Mining 
Elect'l  Course  (not  completed)  Univ.  of  Sheffield.  England;  1G06-07,  Power  house, 
boiler-room,  and  machine  shop,  Hcmsworth  Coal  Co..  Hemsworth,  England;  1908-10, 
Asst.  to  Elect'l  Engr.  ̂ vith  above  company;  1910-12.  Elect'n  in  chge  .Sheepbridge 
Coal  &  Iron  Co.,  England,  Install'n  and  superv'n  of  haulage  etc,  and  gen'l  mining 
machinery;  1912  (6  mos").  with  Standard  Lumber  Co.. Manitoba;  1913  (8  mos).  Foreman 
of  constrn  Elert'l  install'n  Town  of  Souris,  Man.;  1914-18.  with  C.E.F.  Infantrv  and 
Mach.  Guns.  Enlisted  as  Sgt.  promoted  to  Lieut.;  1918-19,  Dept.  of  S.C.R.,  Ontario. 
6  mos  Asst.  Dist.  Vocational  Officer,  later  Supt.  of  Curative  Workshops.  Install'n 

and  Gen'l  Super'n  of  Machinery  and  Equipment  for  various  branches  ocrupKtion:\l 
Therapy;  Sept,  1919  to  date,  draftsman  Can.  Gen'l  Elec.  Co.»  Peterboro.  Switcliboards 
and  Indus']  Control  Apparatus. 

References:  H.  E.  T.  HauUain,  G.  R.  Langley,  E.  R.  Shirley,  P.  L.  Allison, 
T.  G.  Gilchrist,  A.  L.  Sutherland. 

RUTTON— JOHN  DOUGLAS,  of  Winnipeg,  Man.  Born  at  Winnipeg.  Man.. 
April  5th  1889.  Educ,  2  yrs  University  of  Manitoba;  1907  &  1909  (7  moa),  with 
C.P.R.  as  rodman  &  leveller;  1910  (4  mos),  with  City  of  Winnipeg;  1911  (2  moe), 
with  City  of  St.  Boniface.  Man.;  1911-14.  with  H.  N.  Ruttan.  Consltg  Engr.  Winnipeg, 
instr'man  &  dftsman;  Prepared  plans  and  supt'd  constrn  for  sewerage,  water  supply. 
a.sphalt  pavements  etc.;  1914-19,  with  C.E.F. ;  At  present  Rural  Engr.  for  Municipality of  Fort  Garry. 

Referenees:  H.  N.  Ruttan,  M.  P.  Blair.  W.  Aldridge,  W.  P.  Brereton,  W.  J.  Dick. 

SMITH— GORDON  J.,  of  Kingston,  Ont.  Born  at  Kingston.  Ont.,  Oct.  3lst 
1S91.  Educ.  B.A.  (1912)  B.Sc  (C.E.)  1915  Queen's  Univ.;  1910  Samphng  and 
surveying  Centre  Star  Mine  Rossland  B.C.  1911  Maintenance  of  Way  C-P.R.;  1912 
Asst.  to  Prov.  Geologist  Northern  Ontario;  1913  Hydrographer,  Dept.  of  Interior, 
Western  Canada;  1914  Oil  Geologist,  Western  Canada;  1915-17  Asst.  Prof,  of  C.E. 
N.S.  Teeh.  Coll.  HaHfax,  N.S.  1916  (5  mos)  Asst.  to  Chief  Engr.  on  HaUfax  Ocean 
Terminals  in  chg.  of  Water  End  of  this  work.  At  present  engaged  in  commercial enterprise. 

References:  J.  B.  Harvey,  W.  P.  Wilgar,  J.  W.  Roland,  A.  Macphail,  G.  H.  Whyto. 

SMITH— HENRY  DENNE  St.  ALBAN  (Lieut.),  of  Calgary,  Alta.  Born  at 
Petcrboro,  Ont.,  March  2Sth  1890.  Educ.  R.M.C.  1911;  1911-12.  Dept.  Rys.  & 
Canals,  and  City  Engr's  Office,  Toronto;  1912-14.  Dept.  of  Int.  Calgary.  Hydrographie 
Surveys,  and  Asst.  Engr.  Irrigation  Divn;  1914,  C.E.F.  Lieut.  4th  Field  Co.  C.E.  1916- 
18,  O.C.  4th  Field  Co.  C.E.,  June  1918  to  demobihzation  O.C.  4th  Battn  C.E.  Awarded 
D.S.O.  and  twice  mentioned  in  despatches;  1919  to  date  Engr.  Irrigation  Divn.  Dept. 
of  Interior,  Calgary,  Alta. 

References:  F.  H.  Peters,  B.  Russell,  N.  M.  Sutherland.  P.  A.  Fettcriey,  R.  G. 
Saunders. 

SNELSON— WILLIAM  HOYT.  of  Calgary,  Alta.  Born  at  RoHa.  Mi.-.=. 
U.S.A.  March  4t.h  1885.  Educ.  High  School,  Breckenridge.  Colo..  C.E.  cour~i- 
I. O.S.;  1900-05.  land  surveying,  irrigation  surveys,  etc.;  1905-06,  with  Monarfh 
Con.  Lumber  Co.,  Monarch.  Colo.,  in  chge  of  location  &  constrn  parties;  1907-09, 
reconnaissance  work  and  field  engr.  in  irrigation  location;  1910-12,  office  engr.  and  re<. 
engr.  Colorado  and  Nevada;  1912-14,  Asst.  Engr.  in  constrn  of  small  canals, etc  Dept. 
Nat-  Resources.  CPR.;  1914-15,  Asst.  Engr.  Irrigation  Branch,  Dept.  of  Interior, 
Coaldale.  Alta.;  1915-16.  in  chgeirrig.  investigation  and  demonstration  work,  Gluchin, 
Alta.,  1916  to  date  Chief  Agric  Engr.  Irrig.  Branch  Dept.  of  Int.  Calgary.  Alta. 

References:  S.  G.  Porter  C.  M.  Arnold  F.  H.  Peters,  A,  S.  Dawson,  G.  N.  Houston. 

STAYTON— EDWARD  MOSES,  of  Liberty,  Miss.  U.S.A.  Born  at  Independ- 

ence. Mo..  "Sept.  4th  1874;  Educ.  Special  course  in  C.E.  Missouri.  1892-94;  1894  Hi 
mos)  recorder  on  precise  level  party  U.S.  Coast  and  Geodetic  Survey;  1895-96  rod- 
man  and  instr'man  on  constrn.  Kansas  City  Southern  Ry.;  1S96-9S  Div,  engr.  in 
chge  of  constrn.  Kansas  &  Oklahoma  Central  &  Southwestern  Ry.;  1898-1901  Asst. 
to  City  Engr.  Independence,  Mo.,  on  constrn.  sewer  system  etc.;  1901-02  Res.  Engr, 
on  constrn.  Arkansas  &  Choctaw  Branch,  Frisco  Ry.;  Dec.  1902-April  1903  Locating 
Engr.  Cherrvvale,  Oklahoma  &  Texas  Rv.,  April  1903-Dec.  1904  Chief  Engr.  proposed 
Kansas  City,  Parkville,  &  St.  Joseph  Ry..  Dec  1904-April  1905  located  and  built  S 
miles  narrow  gauge  road  in  Spanish  Honduras;  April  1905  to  Sept.  1906,  Chief  Encr 
K.C.P.  &  St..LRy..  and  K.C.St.J.  &  Excelsior  Springs  Ry..  Sept.  1906  to  July  1907 
Locating  Engr.  Div.  No.  1  Missouri  River  &  Gulf  Ry..  fproposed),  between  Kansa-5 
City  and  Gulf  of  Mexico.;  July  1907  to  Dec.  1908  Locating  Engr  for  betterment 
work  Central  Georgia  Ry..  Jan.  1909  to  June  1911  Chief  Engr.  surveys,  Kansas  City 
and  St.  Louis  Electric  Ry,.  June  1911  to  March  1916  general  consultation  practice, 
location  and  constrn.  of  highways  and  railways:  M;i.rch  1916-,June  1916  Highway  Engr. 
Jackson  Countv,  Mo..  June  1916  to  Dec  1916  Major  of  Artillery  U.S.A.  on  Mexican 
Border;  Aug.  1917  to  May  1919  Major  &  Lt.-Col.  110th  Engrs.  U.S.A.  (one  year  in 
France)  May  1919  to  date  Consulting  Engr.  for  the  location  and  constrn.  of  highways 
in  Clay  and  other  ̂ Missouri  Counties. 

References;  The  American  Society  of  Civil  Engineers. 

TEMPLETON— GEORGE  WINSTON,  of  Vancouver.  B.C.  Born  at  Bushmill,-. 
Ireland.  April  12th  1891.  Educ.  1908-10  Belfa.st  Tech.  Insi.  1911.  private  tutor  W.  J. 
Kerr  M.A..  Vancouver.  B.C.:  1908-10.  with  Sirocco  Engr'g  Co.,  Belfast.  Ireland; 
T911-13.  Gen'l  Contracting.  Vancouver,  B.C.:  1913-15.  A?st.  to  Dist.  Engr.  Prov. 
Water  Rights  Branch,  Vancouver.  B.C.  1915,  enlisted  in  C.E.F..  discharged  1917  medic- 

ally unfit,  1918.  re-enlisted  and  turned  down  for  overseas  service,  discharged  Jan. 
1919;  1919  on  constrn  of  ways,  docks,  etc.  with  Foundation  Co  .  Vareouver.  B.C. 
At  present  Asst.  to  Mr.  E.  À.  Jamieson  on  Hydro  Elec  Power  Surveys. 

References:  E.  A.  Jamieson.  J.  A.  Walker.  J.  H.  Kennedy,  N.  C.  Sherman, 
C.  T.  Hamilton,  W.  J.  Johnston. 

THORNTON— HENRY  EDGAR,  of  Prince  Rupert.  B.C.  Born  at  Burton- 
On-Trent.  England,  Dec.  2nd  1880.  Educ.  High  School.  Burton-on-Trent.  Horn.- 
Study;  1906-08  chainman  on  Doni.  Land  Survey;  1908-13  Topog.  etc.  and  Instr'man 
on  constrn.  and  track  work  C.P.R.;  March  191.S-Dec.  1913  Res.  Engr.  20  miles  prairie 
railway  constrn.  C.P.R.;  1914-15  Transitman,  concrete  and  steel  bridge  work.  C.P.R.: 
1915  to  July  1918  Contractor  and  Farmer;  July-Dec.  1918  with  lOf.h  Can.  Engrs. 
Winnipeg;  Dec  1918  to  date  Instr'man  in  chge  of  maintenance  of  way  party  Prince George  to  Prince  Rupert  G.T.R. 

References:  W H.    Tobey. A.  James,  J.  R.  C.  Macredie,  C.  H.  Larson,  W.  S.  Fetherstonhaugh. 
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MACLEOt>— GEORGE,  of  Vancouver,  B.C.  Born  at  Stoer,  Scotland,  Oct. 
20th,  1886;  Educ,  Public  &  High  School,  Scotland,  3  yrs.  apprenticeship  as  pupil 
teacher:  1908-11.  rodman,  instr'nian.  and  Bridge  Inspector  (wooden  bridges)  G.T.P. 
Prince  Rupert,  B.C.;  1911-12,  instrn'man.  in  chge.  of  party  tracklaving  etc.,  G.T.P.; 
1912-14,  Res.  Engr.  on  track  work  and  bridges  C.N.O.  Ry.;  1916-19.  Overseas  Can. 
Ry.  Troops  and  Can.  Bridging  Co.  as  Sapper  Sgt.  &  C.Q.M.S.  ;  1919,  instr'man.  and 
Asst.  to  Engr.  in  chge.  Rly.  Work  for  Brooks  Scanlan  à  O'Brien,  Stillwater,  B.C.; 
At  present  instr'man.  on  Harbour  Improvements  for  Vancouver  Hbr.  Committee. 

References:  G.  Scott,  W.  H.  Tobey,  J.  R,  C.  Macredic,  G.  P.  Stirrctt,  J.  D.  Smith. 

McLELLAX— ROY  ALEXANDER,  of  Saskatoon.  Sask.  Born  at  Harriston, 
Ont-,  July  31st,  1SS9:  Educ,  B.A.Sc.  Toronto,  1912.  D.M.  &  S.  Land  Surveyor: 
Summer  work  Asst.  Surveyor  of  townsite  surveys  etc.:  1912-14,  with  Murphy  & 
L'nderwood,  Consl'tg.  Engrs.  Saskatoon,  Res.  Engr.  in  chge.  of  sewerage  constrn. etc.  and  March  &  April  1913,  relieved  the  Asst.  City  Engr.  of  Kitchener:  1915,  Asst. 
on  Survey  party  for  Dept.  of  Interior,  Ottawa:  1916-19,  on  active  ser\-ice,  Lieut,  also 
acting  second  in  command  of  company  Can.  Ry.  Troops  on  Standard  Guage  Constrn. 
in  France  &  Belgium:  June  1919,  to  date,  Engr.  &  Surveyor  for  Mtuphy  &  Underwood, 
Sa.'îkatoon,  Sask. 

References:  C.  F.  Szammers,  J.  E.  Underwood,  A.  A.  Murphy,  F.  A.  Wilkins, 
Iv.  P.  Johnston,  G.  H.  Hemmerick.  E.  P.  Bowman. 

FOR  TRANSFER  FROM   CLASS   OF  STUDENT  TO  HIGHER  GRADE 

CULSHAW— JOHN  GOLDSWORTH,  of  Calgary,  Alta.  Born  at  Windle, 
St.  Helens,  Lancashire  England,  Aug.  3Ist,  1SS6:  Educ,  1903-05,  instruction  in  bldg. 
constrn.  &  Surveyors  quantities  at  Gamble  Inst.  St.  Helens.  Passed  Part  1  (Honorai 

South  Kensington  in  same,  1905-07,  course  of  Sanitary  Engr'g.  Sch.  of  Sc.  Liverpool 
Univ.  E.\am.  passed  in  same;  1903-07,  Asst.  in  office  of  Wm.  Goldsworth,  Surveyor  to 
Whiston  Rural  District  Council,  Presoot,  Eng.,  1907-14,  with  G.T.P.  Ry.  as  rodman 
&  instr'man.  on  constrn.  draftsman,  topog'r.  etc  on  location  surveys,  and  from  1910. 
Res.  Engr.:  1914-15,  leveller  &  transitman  on  prelim.  sur\-eys.  Alberta  &  Great 
Waterways  Ry.;  1915-19,  on  active  service  with  11th  Service  Battn.,  So.  Lancashire 
Regt..  Aug.  1919,  to  date,  temporarily  field  draftsman  on  reclamation  work  under 
Mr.  F.  H.  Peters,  Comm.  of  Irrig.,  Calgary,  Alta. 

References:  F.  H.  Peters,  G.  C.  Dunn,  A.  J.  Gavfer,  R.  P.  Graves,  W.  M.  Wilkie, 
W.  R.  Smith. 

GUMMING— KENNETH  NEIL,  of  Marion,  Mass.,  U.S.A.  Born  at  Chatham, 
Ont.,  March  9th,  1894;  Educ,  B.A.So.  (Honors)  Toronto,  1916;  1916-19,  Asst.  Engr. 
with  Marconi  Wireless  Tel.  Co.  of  Canada:  March  1919,  to  date  Asst.  Engr.  with 
Marconi  Wireless  Tel.  Co.  of  America  (now  Radio  Corpn.  of  Am.)  on  install'n.  of 
equipment. 

PETERS— HUGH,  of  Esquimalt,  B.C.  Born  at  Victoria,  B.C.,  Aug,  21st,  1890: 
Educ.,Grad.  R.M.C.  Kingston,  1910;  1910-11,  topog.  on  location  siu-veys  Vancouver 
Is.  with  Can.  Nor.  Pac  Ry.,  1911-12,  Asst.  to  Dist.  Engr.  B.C.  Agency  M.  &F.Dept. 
Responsible  chge.  of  roads  &  trails  on  West  Coast  Vancouver  Is.;  1912-13.  Asst. 
to  Supt.  of  Pac.  Coast  Constrn.  Co.  Victoria,  B.C.;  1913-15,  Asst.  to  Dist.  Engr. 
Vancouver  Is.  P.W.D.,  Jan.  to  April,  1914,  Res.  Engr.  P.W.C.  Victoria  Breakwater 
Constrn,;  1915-19,  on  active  ser\-ice  with  Pioneers  &  Ry.  Troops  B.E.F.  At  present 
Asst.  Engr.  Vancouver  Is.  Dist.  P.W.D. 

References:  A.  E.  Hodgins.  G.  B.  Hughes,  F.  H.  Peters,  J.  A.  Keefer,  A.  F. 
Mitchell.      J.      B.      Shaw. 

References:  A.  E.  Roach,  L.  M.  Arkley,  T.  R.  Loudon,  F.  C,  Mechin,  C.  P. Edwards. 

EADIE— ROBERT  SCOTT,  of  Montreal.  Que.  Born  at  Ottawa,  Ont.,  Aug. 
29th,  1895;  Educat  present  taking  4th  yr.  in  CE.  at  McGill;  1916-19,  Lieut,  in  Can. 
Engrs.;  3917  (5  mo9.)  in  chge.  of  constrn.  of  Camp  Bldgs.  at  Hastings,  England  ; 

1918  (2  mos.)  on  constrn.  of  holments  in  France:  June  to  Sept.  1919,  Instr'man.  on Bldg.  Constrn.  Ottawa, 

References:  H.  M.  Mackay,  E.  Brown,  W.  P.  Wilgar,  R.  E.  MacAfee,  A.  R. 
Sprenger. 

POWELL— ROBERT  WYNYARD  (Jr.),  of  Thorold,  Ont.  Born  at  Ottawa, 
Ont  .  Oct.  11th.  lS91:Educ.  R.M.C.  1911:  1911.  draftsman  Transcontinental  C.N.R. 

location;  1911-12.  As.st.  to  Supt.  .St.  Charles  River  Import  Wor'ks:  1912-13.  Asst.  Engr. 
P.IV.D.:  1914.  Staff  of  S.  J.  Chapham:  1914-16,  Lieut,  with  4th  Field  Co.  Can.  Engr. 
Adit.  4th,  DivnL  Engrs.  during  mo'oilization.  Transferred  to  11th  Co.  Can.  Engrs.. 
1917-19, .Chief  Instructor  E.  T.  Depot,  St.  Johns,  Que.,  Promoted  to  Maior.  Wounded 
three  times.     Awarded  M.C.  and  Bar.     At  present  Asst.  Engr.  Welland  Ship  Canal. 

References;  M.  J.  Butler,  A.  S.  Grant,  G.  I.  Chapleau,  F.  S.  Lazier,  C.  R.  Coutlec 

MERSTON— WILLIAM  CHARLES,  of  Victoria.  B.C.  Born  at  London, 
England.  March  30th.  1884;  Educ.  3  yrs..  McGill  Univ.,  B.C.  Land  Surveyor  Esam. 

1910.  Fellow  Royal  Geographical  Society:  1907-10,  civil  engr'g.  with  C.P.R.  and 
Esquimalt  &  Nanaimo  Ry.;  1910-20,  Civil  Engineer  and  B.C.  Land  Surveyor,  1912, 
constructed  and  designed  Bridge  over  White  River.  1914-19,  with  C.E.F.  ;  At  present 
B.C.  Land  Surveyor. 

References;  A.  W,  R.  Wilby.  D.  O.  Lewis,  R.  A.  Bainbridge.  C.  E.  Cartwright, J.  M.  Rolston. 

SULLIVAN— ARTHUR  WILLIAM,  of  Valleyfield,  Que.  Born  at  Valleyfield, 
Que.,  Sept.  2nd,  1SS5;  Educ,  Q.L.S.  Laval,  1908:  1903,  transitman  on  N.T.C.  Ry., 
different  surveys  in  Northern  Quebec  for  Capt.  Àlachin;  1910-13.  on  paving  works 
for  City  of  Montreal:  1913  to  date,  private  practice  and  City  Engr.  for  Valleyfield. 
.\n  kind  of  Engr'g.  Works  in  sewers,  roads  and  survej's. 

References:  L.  G.  Papineau,  Armand  C.  Crepeau,  C.  E.  Gauvin,  F.  C.  Laberge, 
T.  W.  Lesage,  L.  S.  Pariseau. 

TOM— JAMES  ARCHIBALD,  of  Guelph,  Ont.  Born  at  Goderich.  Ont,. 
Sept.  19th.  1892;  Educ.  B.A.Sc.  Toronto,  1915:  Summers  1912-13,  rodman  &  drafts- 

man with  Irrig.  Branch  Dept.  of  Interior;  1914,  Asst.  Engr.  same  dept.  Calgary. 
Alta.;  1915-19,  overseas  with  C.F.A.:  1919  to  date  Asst.  Engr.  to  City  of  Guelph,  Ont. 

References:  H.  R.  Carscallen,  L.  R.  Brown.  F.  McArthur.  J.  R.  Cockburn,  P. 
Gillespie.  E.  D.  Gray,  R.  G.  Lye. 
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Replanninj^  Montreal  and  District 
James  Ewimj,  M.K.I.C 

Moir  -at    fourteen    and    a    half   millions   of 
dollar;  ii'  lalions  for  street  widenings,  extensions, 
etc..  '  ic  six  years  ending  1916.     In  addition  to 
this  ti  1  operations  of  carrying  out  these  schemes 
must  have  amounted  to  several  millions  more. 

This  may  be  described  as  Montreal'-  medicine  bill, taken  on  account  of  some  of  the  troubles  affecting  her 
as  the  result  of  bad  planning. 

The  disease  itself,  however,  continues  to  run  its 

course  unarrested,  and  ever>'  year  is  taking  a  deeper  and firmer  hold. 

The  Cost  of  Faulty  Planning 

What  the  ravages  of  lhi>    '  cost  the  Cii\ 
of  Montreal  in  cold  cash  du:  quarter  of  a 
century  is  iK)t  easy  '•.■  iit.     Ihai  is  not  like  the 
fourteen   and   a   half  or   more   entered   in   the 
ledger,  it  caniKJt  be  t  i-s.  but  it  is  none 
the   less   real   and    su  -    the    unseen   and 
unrelenting  daily  drain  which  week  by  week,  month 
bv  .,„.,,•).  and  year  by  year  piles  up  to  an  astonishing 
a.  beside  which  the  fourteen  and  a  half  millions 

ai>i>(.ii  j>.ilir>'  and  insignificant. 
ReaJ  before  Montreal  Branch,  March  15th,  1930. 

When  one  thinks   fur  . 
cost  of  street  cartage  ever\ 
atui   fL-alizc-   ihai    !)>■   na-on   "i 
iiidin-cl  n»ult->,  ̂ liurt  lo;iiiiiig  on  , 
and  so  forth,  there  must  lie  a  loss  oi 
ing  one  third    on  the  cost   of  thai    —     . 

profitabl>-  inquire  into  a  question  like  that,  but  we  are 
not  ver\'  inquisitive. 

When  one  considers  the  m    " 
grading  and  of  pavim;  in  our  -• 
wont  to  accept  ■ land  owner  or  t! 

but  we  do  not  deliberate. 

.\nd  when  we  see,  . 

most  pr'-'''-''    ■■'■"•-' 

on  the  • 
"        ■      "     '1(11;    HI    \s 

we    in<: 

A-».  surely  all  ilu^  uut^lii  irdcli  u»  Mtafduni.     Uui 
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And  when  we  observe  everywhere  around  us  the 
■chaotic  conditions,  the  general  state  of  instabiUty  and 
makeshift,  the  putting  up  and  pulUng  down,  building 
and  rebuilding,  all  of  this  the  result  of  hap-hazard  and 
indiscriminate  development,  and  through  the  want  of 
planning  mth  a  purpose,  we  might  well  if  we  had  not 
become  callous  and  inured  to  it  all  determine  to  find 
a  better  way. 

Of  course  we  know  in  our  hearts  that  some  day 
or  other  the  reckoning  must  be  paid,  some  day  we  must 
face  the  inevitable  and  tackle  the  question  with  grim 
resolution,  in  the  meantime  the  most  we  care  about 
doing  is  to  —  temporize. 

Benefits  of  Good  Planning  in  Dollars  and  Cents 

During  the  last  few  years  the  great  metropolitan 
city  of  New  York  has  been  wrestling  with  the  problem 
and  has  evolved  a  scheme  by  which,  it  is  authoritatively 
stated,  that  from  plans  and  estimates  prepared  and 
beginning  to  be  carried  out,  they  figure  on  saving  within 
the  next  twenty  years  the  vast  simi  of  a  thousand  million 
dollars.  We  may  argue  from  that  something  of  how 
many  thousand  million  dollars  New  York  must  have 
lost  in  the  past  tlirough  not  having  commenced  sooner, 
and  we  may  at  the  same  time  take  the  lesson  home  to 
ourselves,  and  further  argue  that  Montreal,  with  condi- 

tions essentially  similar,  must  have  a  tremendous  leakage, 
and  could  by  endeavouring  as  much  as  possible  to  put  a 
stop  to  that  leakage  save  in  proportion  to  its  relative 
size  and  population  well  over  a  hundred  millions  within 
the  next  twenty  years. 

Chicago  too,  after  years  of  laborious  groundwork 
by  its  engineers,  followed  by  an  active  propaganda  of 
public  enlightenment,  has  succeeded  in  evolving  a  scheme 
that  bids  fair  to  transform  one  of  the  ugliest  and  dingiest 
of  cities  into  a  veritable  Paris  of  the  West. 

The  Growth  of  Montreal 

It  seems  indeed  that  Montreal  is  asleep  and  relatively 
a  back  number  amongst  its  compeers,  since  it  was  recently 
stated  here  by  Thomas  Adams  that  it  was  the  only  one 
of  all  the  cities  approaching  its  size  and  importance  on 
the  North  American  Continent  that  is  still  without  a 
general  and  comprehensive  scheme  of  civic  betterment. 
This,  moreover,  in  face  of  the  fact  that  by  reason  of  its 
unique  and  strategic  situation  as  an  ocean  port  in  the 
heart  of  a  continent  its  destiny  is  so  plainly  manifest. 
For  Montreal  in  spite  of  all  its  disabilities  has  progressed 
in  a  most  marvellous  way,  if  mere  increase  in  bulk  can 
be  called  progress. 

Its  growth  has  been  coincident  with  that  of-  the 
Dominion  of  Canada,  and  while  during  the  last  thirty 
years  the  population  of  the  Dominion  has  barely  doubled, 
that  of  its  largest  city  has  more  than  quadrupled. 

It  does  not  seem  therefore  that  there  is  very  much  of 
a  gamble  about  the  future  of  Montreal,  and  it  could 

hardly  be  called  too  optimistic  to  surmise  that  within  the 
next  ten  or  twelve  years  we  should  reach  a  population 
of  a  million  and  a  half. 

Mere  bulk  however  is  not  everything,  and  one 
hesitates  to  think  of  what  kind  of  a  city  it  will  be  by 
that  time  if  such  development  should  take  place  along 
existing  lines  and  not  on  more  sane  and  rational 
ones.  What  will  our  central  streets  then  be  like  since 
they  are  crowded  and  congested  now  ?  Will  our  railroad 
crossings  continue  to  block  our  street  traffic  in  still 
more  accentuated  form?  Will  there  be  four  times  the 
number  of  killings  at  these  crossings  since  there  will 
be  twice  the  number  of  people  and  twice  the  number  of 
trains?  Will  our  factories  all  have  moved  away  indis- 

criminately to  the  outskirts,  there  to  create  a  new  plethora 
of  slums  in  addition  to  the  old  ones  left  behind  ?  Will 
our  present  provision  of  parks  and  playgrounds  then  be 
sufficient,  and  how  many  incline  elevators  will  be  neces- 

sary to  take  the  "  rabble  "  up  to  the  top  of  Mount  Royal, 
or  will  they  still  congretate  thick  as  flies  on  the  plain 
below  ?  Where  shall  we  then  park  our  automobiles  since 
they  will  have  multiplied  ten  times  over,  and  it  is  doubtful 
if  all  the  public  squares  and  breathing  places  will  be  able 
to  contain  them  ? 

These  are  questions  suggested  in  rather  a  light  vein 
it  is  true,  but  still  requiring  serious  reflection,  and  careful 
and  laborious  working  out. 

If  we  look  at  the  map  of  Montreal  and  begin  with 
that  section  skirting  the  river,  we  observe  first  a  number 
of  somewhat  irregular  and  rather  narrow  streets,  which 
constituted  the  old  town  of  Ville  Marie.  As  a  matter 
of  fact  that  is  the  only  portion  of  the  city  which  has 
really  been  planned  or  shows  any  clear  evidence  of 
design;  the  rest  is  only  a  patchwork  of  subdivisions, 
hitched  together,  which  is  a  very  different  thing. 

Over  a  century  ago  Town  Planning  as  an  art  was 
held  in  higher  esteem  than  it  is  in  these  days,  for  history 
tells  us  that  the  French  King  commissioned  his  engineers 
to  prepare  this  plan,  and  it  must  be  conceded  they 
succeeded  better  than  we  have  ever  been  able  to  do 
at  a  later  date,  excepting  perhaps  for  the  narrowness 
of  the  streets,  surely  excusable  when  we  consider  that 
those  pioneers  had  not  the  faintest  motion  of  the  mighty 
city  that  would  eventuate  from  the  nucleus  they  were 
then  laying  down. 

Above  Craig  Street  the  character  of  the  layout 
changes  and  becomes  practically  rectangular  with  what 
may  be  called  the  uptown  streets  predominating  over 
the  crosstown  ones  in  the  proportion  of  about  three 
to  one,  which  is  just  the  reverse  of  what  it  should  be  con- 

sidering that  the  city  is  spreading  along  the  river  and 
is  about  twice  as  long  as  it  is  broad. 

This  is  where  we  got  away  from  the  town  planning, 
and  into  the  subdivision  business,  and  we  have  been  getting 
worse  and  worse  ever  since.  For  it  is  simply  a  case  of  laying 
out  the  streets  according  to  the  farm  lots,  without  relation 
to  the  shaping  of  the  town  itself  or  the  trend  of  traffic 
within,  and  very  little  correlation  of  adjoining  sub- 

divisions one  with  the  other. 
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Street   Widths 

Bui  we  are  not  altogether  at  the  mercy  of  the  real 
estate   dictator,    there   is   at   least   one   reservation   our 

laws  luive  laid  down  in   the   Province  of  Qut-tx^-.   and 
"    ■   witliin  an  incorporated  town  llu-  minimum 

;u^t  sliall  be  tio  fct-t.     On  the  other  liand  it  is 
d»>uliiiul  U  they  could  have  made  a  worse  selection.for 
tin--  IS  loo  wide  for  any    purely    residential  street,  and 
much  too  narrow  for  a  main  tratlic  thoroughfare,  especially 
\\  uh  double  track  tramways.    And  the  efïixt  lias  b«?en  that 
we  have  practically  no  main  thoroughfares  except  those 

\e  been  widened  at  tremendous  cost,   while  all 
■  Is   have   become   more  or   less   through   iralhc 

-siialing  wasteful  and  expensive  ptaving  and 

Of   course   outside   of   an    incorporated    town   this 
A  minimum  is  of  no  efïecl.     Tliere  they  can  be 

the    proprietor   pleases,    arxi   our   real   estate 
ire  enterprising  enough  to  see  that  nearly  all 

<vii   -111 >Lii visions  are  made  long  in  advance,  and  become 
pan  of  some  mnK)r  municipality  which  by  Act  of  Parlia- 
meni  IS  annexed  holus-bolus  lo  the  city. 

The  extent  to  which  this  sort  of  t!  les 
may  be  gathered  from  a  glance  at  a  talx.  lal 
street  mileage  of  the  city  since  1907,  in  which  \car  we 
observe  the  total  was  40  miles.  In  1910  it  was  70;  in 
1914.  117;  in  1916,  222:  and  in  1919  had  reached  the 
avi.,T,i,iiin..  Total  of  584;  or  in  twelve  years  in  which 

in  had  about  doubled,  the  street  mileage 
d  itself  fourteen  imies  over.  At  first  sight 

I  K-ar  someihim;  to  boast  about,  but  it  realh' 
I  ;  for  it  is  evident  t liai 

.:o  of  the  city^  growth 
:i  aiKi  ;«:allered  de\  '.  with 

1  liions    but    without  _  .«jnding 
resources. 

The  great  outslandmg  shame,  for  it  is  doubtful 
;:  any  other  word  can  express  it.  is  that  the  City  iiseU 
should  have  so  little  to  say  regarding  the  nature  and 

bul   b».aUi>«.   UiL  Umra  1«A  vit-iviac  U 

The  lni|Mirijnce  <«(  ihr  <j«-nt-rj|  Plan 

authority    lo    : 
conform  ti>  ll. 
aliout  it  is  tlta; 
more   we  .f 

no  mone\'  ' th,     * 

u.. a   pLiii,   aiKl   IH.VCI    uiU   laavc  ciMJU^h  luuièt.,    loi.l.. 

gil>  one. 
Senator  L.  O.  David  the  bte  veteran  City  i. 

in  citing  the  prirwipal  .e  oontr 

bring    the    city    inio    :.._    ;i'iv.' 
mentioned  the  following:  - 

the 
manner ••  .\b8ence  of  a  general   plan 

of  laying  out   the  streets  and  lli. 
only  In  the  city  but  also  m  the  ad 

which  will,  stx'  ' to  the  lack  ol 

according   to  tl»c  capritc  oi  -. 
and.  as  a  result,  there  have  \m  .    ■    .     - 
priations    which    have    increased   our   debt    by   wx^nd 
millions  of  dollars. 

Acceptance    by    the    city    of  ''    - -'v existed  on  plans  and.  therefore,  ob  .: 
all  municipal   works  in  such   - 
the  citizens  generally.     In  a!!  ■ 
and  the  L'nited  Slates    ll. 
immovable  into  building  lui 
according  to  the  general  plan  oi  the  ciiy  a: 

moreover,  perform,  ai  ̂ ^^■■'"-    ̂ v"  . mv-ti^ works,  lo  wit:  sewers.  ! 

and  such  work  must  be  (khr  .;  '. 
specifications  prepared  b\'  the 
to  say  that  our  debi  would  not  be  so  i^^ii  ii  UOi  sViicm 
liad  been  adopted. 

Absence    of   a    common    lerislatior:. 
Iiave  placed  the  city  and  the 
bound  lo  form  pan  of  Monirea..  . 
as  to  the  manner  of  la\ini;  out  lh< 
out   municipal   work 
which  uoiild  \\:i\r 

re.-: wh.. sNslem 

that  w* 

central  ; 

ui  the  «.'viii.  1..V  v.. 

and  on  a  greaih   < 

which    would 
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wanting  to  show  that  in  the  method  of  laying  out  some 
of  these  new  subdivisions  the  practice  of  preying  on  the 
city  has  developed  into  a  kind  of  science. 

However  distressing  and  ominous  such  features 
may  be  for  the  future,  they  are  relatively  of  minor 
importance  for  the  present  compared  with  the  great 
central  fact  that  the  layout  or  rather  conglomeration 
of  layouts  that  compose  the  City  of  Montreal  is  not 
on  the  lines  of  economical  development.  It  is  hardly 
necessary  to  point  out  amongst  engineers  that  its  general 
rectangular  character  is  a  wasteful  one,  or  to  do  more 
than  mention  as  regards  grades  that  the  practice  of 
going  plumb  up  the  face  of  a  hill  instead  of  taking  it 
on  the  bias  is  devoid  of  ordinary  common  sense. 

Traffic  Thoroughfares  and  Residential  Streets 

Regarding  the  streets  of  Montreal  the  commonest 
criticism  we  hear  is  that  the  streets  are  too  narrow. 
But  a  better  understanding  of  the  subject  would  declare 
that  on  the  contrary  most  of  them  are  too  wide,  only  a 
few  of  them,  and  these  the  most  important  main  through- 
fares  are  too  narrow.  The  great  trouble  is  that  we 
turn  all  our  streets  into  through  traffic  streets,  and  pave 
them  or  endeavour  to  pave  them  as  such,  and  the  work 
is  never  done;  it  is  entirely  too  big  a  job.  The  reason 
that  we  have  so  many  holes  in  St.  Catherine  St.  is  because 
of  our  outlying  residential  streets  of  60  and  80  feet  width 
that  we  are  striving  to  pave  in  concrete  and  asphalt, 
when  36  feet  streets  Avith  the  building  line  set  back, 
and  24  ft.  roadways  paved  with  a  good  tar  macadam 
should  suffice.  Is  it  not  strange  that  we  engineers  should 
by  patient  research  and  careful  design  and  supervision 
be  straining  every  nerve  to  save  the  fraction  of  a  cent  off 
the  cost  of  a  yard  of  asphalt  or  concrete,  and  then  go 
unquestioningly  and  plaster  all  over  these  streets  any- 

where from  fifteen  to  forty  per  cent  more  than  there 
is  any  necessity  for,  just  because  it  is  not  our  business  to 
inquire  ? 

Is  it  not  forcibly  clear  that  the  width  natiure  and 
disposition  of  streets  in  a  city  are  primarily  engineering 
questions  of  the  utmost  importance  and  concern,  requiring 
serious  and  earnest  study,  and  not  to  be  settled  lightly 
by  a  wave  of  the  hand  from  the  self  interested  landowner 
or  his  docile  surveyor  doing  his  bidding  ? 

It  is  the  main  traffic  thoroughfares  that  claim  most 
earnest  attention,  and  these  with  due  and  proper  study 
and  consideration  of  the  volume  and  trend  to  traffic 
present  and  prospective,  should  be  of  ample  capacity, 
of  most  direct  route,  and  paved  in  the  strongest  and 
most  enduring  manner  possible. 

They  should  facilitate  and  invite  traffic,  whereas 
subsidiary  streets  should  discourage  everything  but 
local  traffic,  and  can  quite  well  be  narrow  and  tortuous, 
and  be  ever  so  lightly  paved.  The  money  saved  on  the 
one  hand  could  be  much  more  advantageously  spent  on 
the  other,  and  still  leave  a  handsome  margin  of  profit. 

It  is  doubtful  if  it  can  be  said  that  Montreal  has 
any  typical  main  thoroughfares.     We  have  some  which 

for  want  of  a  better  medium  are  used  as  such,  and  these 
are  always  congested,  and  in  a  condition  of  constant 
transition  and  upheaval. 

The  practice  of  widening  them  as  necessity  compels, 
especially  under  existing  expropriation  laws,  experience 
has  abundantly  proven  to  be  extravagant  and  prodigal, 
and  the  results  in  no  sense  commensurate  with  the  cost. 
In  many  cases  equivalent  advantages  could  have  been 
attained  by  the  simple  expedient  of  rounding  off  some  of 
the  principal  comers,  for  as  the  strength  of  a  chain  is  the 
strength  of  its  weakest  link  so  is  the  capacity  of  a  street 
to  be  measured  by  its  ability  to  digest  the  traffic  at  its 
busiest  crossings.  It  may  be  noted  that  at  many  of  the 
more  congested  corners  on  central  St.  Catherine  Street 
such  improvement  as  this  would  have  been  of  the  greatest 
advantage,  and  it  is  to  be  lamented  that  in  recent  years 
at  several  of  these  comers  old  buildings  have  been  replaced 
by  new  and  valuable  ones,  and  such  golden  opportunities 
have  been  allowed  to  pass  idly  by. 

Improving  Traffic  Facilities 

Generally  speaking,  the  widening  of  principal  streets 
is  anything  but  a  paying  proposition,  not  only  as  regards 
actual  expenditure,  but  the  attendant  dislocation  of 
traffic  and  business  is  by  no  means  to  be  lightly  estimated. 
It  IS  usually  cheaper  and  more  satisfactory  to  open  up  new 
parallel  streets  through  less  valuable  property,  at  the  same 
time  as  much  as  possible  to  weed  out  buildings  of  an 
objectionable  nature. 

Still  more  promising  is  the  new  diagonal  main 
thoroughfare  with  its  double  effect  of  at  once  reducing 
distance  and  grades,  and  at  the  same  time  relieving  both 

uptown  '  and  crosstown  streets  of  their  overburden  of traffic.  It  may  be  objected,  of  course,  that  the  new 
diagonal  superimposed  on  an  existing  rectangular  lay- 

out is  not  an  economical  one  as  regards  land,  leaving 
as  it  does  a  number  of  odd  shaped  cuttings  at  the  crossings, 
This  is  true,  but  even  that  has  the  advantage  of  providing 
open  spaces  that  break  up  the  dull  and  deadly  monotony 
in  the  regimental  regularity  of  the  gridiron  pattern. 
After  all,  notwitstanding  its  tawdriness,  it  is  Broadway 
that  is  the  outstanding  feature  of  New  York,  and  not 
Fifth  Avenue  with  its  never  ending  repetition  of  complac- 

ency and  smugness 

These  open  spaces,  too,  offer  a  fine  solution  of 
the  automobile  parking  problem  which  is  irritating 
enough  already,  and  bids  fair  ultimately  to  become  a 
vexation  of  the  first  magnitude. 

The  cost  of  constructing  wide  diagonal  boulevards 
would  naturally  be  tremendous,  and  could  not  be  attempted 
under  existing  expropriation  laws,  but,  on  the  basis 
of  a  fixed  percentage  over  assessment,  and  with  powers 
of  excess  condemnation,  there  can  be  little  doubt  that 
by  thorough  and  careful  study  and  planning  and  econo- 

mical execution  the  expense  would  be  amply  justified  by  «i 
the  results.  ^| 

The  improved  land  values  on  such  wide  boulevards 
would  naturally  involve  less  rigidity  in  our  by-laws  regard- 
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xnm   \\w   Wie,\\X   of   lHuldii«k;s      \Vnh<>ut  aticmiuini;   Ux 

IV.                 liiiiit    lur   all  nvi-r    ihi-  ills    i>  -                .«■ii    lu 
ti         ITiiv    Is    suriK    a   quf'tii'!"    \st  ild    Imt 
trttird  »!                               surroui  v.  (i>r 
it  IS  ni>i   wiiinwii    .  '  ̂ .    Ituw  a   Uw  ...w.iig  ui) 

St.  Jank^  cif  Noire  l>an>e  Siretls  m.  Ijt  more 
t>f                    ,   llum  a                i>r  lwt-m\  -en  dih*  oh  a 

Adequati?  pro\t«iun  ajuld  alM>  luiv<>  bwn  made  kv 

p or  a   w  ac-vard.   wlule  a  icn  slory 
111  an  uptown  rt*sidenl- ler. 

liiviix^i  I  in  laiTvinK  out  of  any  Kreat  improvements 
in  a  city  like  Montreal  can  liardlv  be  made  feasible 
wiilKKK    .  -    on   a    I         '      ■  '  in    land 
\aluiv  uu  :ie  erect;  'ter  build- 
iiu;>    aiKl  11  It  liic  pu'  c  and  ;  rd 
which  should  luve  tin  lot  the  :  ■  l. 
Such  views  as  these  may  be  deemed  somewJiat  hereti- 

cal friiin  the  orthodox  town  plaruiing  standpoint. 
C  sense   would   indicate   however   tlial   a   great 
nku<-ii>'iiian  city  sliould  be  proportionately  and  uni- 

formly irreat.  and  tlie  concentration  and  condensation 

oi  '  <  can  be  ■  i  to  the  public  at  large li..  .unservai.  of  direct  sunliijhl . 

What  Town  Planning  Does 

Town  Planning  has  never  been  more  aptly  or  compre- 

hensively ■  -li  than  by  the  expression  of  "Every- 
thing in  1  and  a  place  for  ever\thing."  It  is the  essence  oi  orderliness  in  city  development,  but  our 

usual  practice  is  almost  the  antithesis  of  this.  The 
ill  considered  intermingling  of  industrial  businesi 
and  residential  premises  ha?  precipitated  a  condi- 

tion in  which  each  element  is  detrimental  to  the 

ad-  : —  ous  development  of  the  other.  As  a  natural 
c«  ve  whichever  is  most  injured  and  least  able 
to  iiulU  us  ground  has  to  get  out  of  the  way  ol  the  offender. 

The  home  gives  place  to  the  shop,  the  shop  to  the 
office  building,  the  office  to  the  industrial  fiat,  and  in 

the  rear  of  the  procession  comes  the  big  heavy  factor\- 
driving  ever>thiiïg  before  it. 

Now  it  could  have  been  arranged,  that  certain 
areas  contiguous  to  main  transportation  lirH?s  should 
have  been  resened  for  factory  purposes,  with  room  for 
extension,  where  they  might  have  every  facility  for 
earning  on  their  work,  an  economic  concentration 
of  water,  sewerage,  light,  heal  and  fK:>wer,  services, 
special  tire  protection,  and  the  elimination  to  a  laree 

ex'  'US  cartaije  on  uUu-r  than  ni 
fa:  paved.    Certain  oihi-r  areas  a;. 
ri~-:..  ';  :  .  !  pment  could  have  been  selected,  and 
the-,  su;'..;;ji;,  iai  J  out  with  streets  winding  or  otherwise, 
aixl  of  no  larger  capacity  than  would  be  necessary'  for 
kx-''  '^•-'  lirements,  with  the  e.\ception  of  a  few  main 
b<'  on  which  our  public,  semi-public,  amusement. 
aiKi  \.VA  apartment  buildi:  .  M  be  placed,  and  all 
of  these  steadily  improved  .  jcllished. 

ixirt,  a  I t;,,.  1,     . 

to  live 

by  no  means  to 
.,.,v.  ..  <   \--       t  l._ 

t;i<-.ni  ! 
otiu-r  |> 

Hu- 

it  - 

amazement  that  the>-  did  not 

>ner. 

Railway!»  and  (he  Ciiy 

The  question  of  the  rail".\    •      ■•■   one  which  lies  at  the  very  fou: 

and  to        '       .ind  it  we  w 
in  the  :   one  of  ih' 

tfiat    ■■  Railways  are   n<  ■ 
freight,  but  to  earn  di\ 
accomniixiation  of  the   public    is   ihereiore 
paramount  importance  to  them  as  the  secunn. 
especially  under  comf>etitive  conditions.     In 

locations    of   these    r:    ''      '  -      • 
the  lines  of  least  re-: 
most  direct  route,  the 
ri>;ht  of  way  and  consiri. 
always  with  a  keen  eye  to  ̂ ciii 
rival  road.     .\nd  so  it  is  not  to 
railways,  the  great  originators  of  irathc  s: 

selves  be  least  considerate  of  tho—  i ;.>,).  ,.." than  their  own,  or  as  mindful   o! 
as  we  may  think  they  might  be.     ivai  uiai 
why  the  public  should  neijlect  to  hold  up  it 
best  way  that  it  can. 

It  may  be  said  tliat  it 
city,  and  there  is  nothing 
Most  of  the  great  to.' 
the   advent   of  the   i  . 
and  since  then  have  been  called  ini 
up  into  busy  floiuishing  centres,  au    ..-..,    . 
travail  with  the  iron  grip  on  their  vitals,  c: 

they   are   in    network   of   rival    r   ' 
equally  true  if  less  obvious  in  ; 
lùist.     The  trouble   is   that 
railway^    and    the    towiK,    a: 

'lem,   is  not   us;. 

.  ,1  interest  .>.r  m. 
of  precedence,   the   -  r  ol 
first,  and  the  railwa>  ̂   ̂   v*...,..   .^ve  i' 
is   "J'y  suis,  j'y  reste."    The  City 
big  enou.-'    -  -  'lem  on  h;     '        ■' 
alread\  vet    i. 

a 

■ye 

as 
IS 

•he 

on  if»e  ground ..'   ■■:.  The  point 

Iv:  there 

—  "to 

~  a 
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future,  since  there  are  many  miles  of  such  lines  projected 
and  even  approved  by  the  Board  of  Railway  Com- 

missioners involving  scores  of  level  crossings  with  their 
perilous  and  paralyzing  effects. 

The  railway  question  on  the  Island  of  Montreal 
is  one  that  should  not  be  left  entirely  to  the  railways 
even  as  regards  the  initiative,  but  should  be  a  matter 
of  the  most  careful  study  either  by  the  city  officials  or 
by  independent  railroad  experts  conversant  with  town 
planning  principles  and  acting  on  behalf  of  the  city 
and  in  the  public  interest. 

Parks  and  Playgrounds 

There  is  still  one  question  that  calls  for  remark 
and  that  is  recreation,  and  especially  parks  and  play- 

grounds. It  is  all  outlay  of  course,  there  is  no  visible 

income,  but  it  is  doubtful  if  any  money  the  city  '  can spend  can  bring  in  a  richer  return.  Coming  out  of  the 
Windsor  Hotel  one  day  last  summer  a  gentleman  of 
considerable  standing  from  the  West  remarked  looking 

over  on  Dominion  Square; —  "Montreal  has  many  valuable 
pieces  of  land,  but  I  doubt  if  it  has  anything  of  such 
intrinsic  value  as  that,"  and  the  force  of  this  remark 
is  brought  home  to  us  when  we  consider  that  judging 
from  the  value  of  adjoining  property  this  square  must 
be  worth  anywhere  from  $10  to  $25  a  foot.  And  the 

question  rises  in  our  minds  "  Would  the  City  be  willing 
to  pay  anything  like  that  price  for  it  now  in  order  to 
turn  it  into  a  public  park,  or  again,  if  it  had  not  been 
for  such  a  park  would  the  bordering  property  have  been 

anything  like  so  valuable  ?" . 
And  above  all  have  we  failed  to  understand  that 

there  are  such  things  in  life  as  are  actually  above  and 
beyond  all  monetary  consideration  ? 

Montreal  is  at  present  not  so  badly  off  for  parks 
and  playgrounds  so  far  as  actual  area  is  concerned,  these 
are  however  not  so  well  distributed  as  they  might  be, 
and  the  fear  must  be  expressed  that  inadequate  provision 
is  being  made  for  the  future  with  a  denser  population. 
It  is  also  to  be  regretted  that  no  part  of  the  magnificent 
river  front  has  been  conserved  for  this  purpose,  and  that 
too  in  face  of  the  fact  that  other  large  cities  have  shown 
us  the  commendable  exainple  of  actually  turning  over 
areas  used  for  commercial  and  wharfage  purposes  into 
recreation  groimds  for  the  people.  It  may  be  said  we 
have  the  Back  River  to  fall  back  upon,  but  real  estate 
enterprise  is  carefully  reserving  that  for  private  and 
individual  exploitation  and  preserve. 

Access  to  Mount  Royal 

Without  Mount  Royal  which  is  the  crowning  glory  of 
the  city  to  which  it  gives  its  name  we  would  be  poor 
indeed  ;  and  with  it  under  existing  conditions  we  are 
not  much  better  off,  since  it  is  practically  inaccessible 
excepting  to  a  few  of  the  privileged  ones  who  are  rich 
enough  to  own  or  hire  a  conveyance  or  strong  and  healthy 
enough  to  be  able  to  walk  there,  and  by  them  their 
mountain  is  highly  appreciated  and  very  jealously 
guarded  from  intrusion.  There  is  however  a  less  fortunate 
class  which  consists  of  the  great  majority  hailing  from 
the  densely  packed  tenement  districts  and  even  from  the 
slums.    These  people  have  nowhere  else  that  they  can 

go,  and  since  the  mountain  is  the  heritage  of  the  entire 
populace  their  equal  rights  and  greater  necessity  should 
entitle  them  to  whatever  special  privilege  is  to  be  had. 
From  time  to  time  there  has  been  renewed  agitation  to 
provide  adequate,  easy  and  cheap  means  of  communica- 

tion with  the  top  of  the  mountain  for  all  classes  without 
discrimination,  and  it  has  always  been  met  with  a  curtain 
barrage  of  protest  from  the  well  entrenched  batteries  of 
the  privileged  ones  with  their  high  explosives  in  the  press. 
In  default  of  more  solid  arguments  all  sorts  of  supposi- 

titious ones  are  used,  as  for  instance  that  if  the  Tramways 
Company  once  get  a  foothold  on  the  mountain  they  will 
be  running  lines  everywhere  around;  that  it  will  be 
nothing  but  another  Coney  Island  debauch,  that  the 
mountain  will  be  entirely  disfigured  with  deep  cuttings 
and  ugly  gashes  in  its  side;  and  that  all  the  httle  chil- 

dren within  erach  or  sight  will  be  killed. 

There  are  at  least  two  propositions  under  considera- 
tion at  present  that  have  the  inherent  elements  of  really 

satisfying  results,  and  in  the  absence  of  more  reliable 
data  which  a  careful  survey  alone  can  supply  it  is  impossible 
to  determine  their  relative  constructional  advantages. 
The  one  is  to  carry  a  tramway  line  behind  the  mountain 
and  the  other  to  come  round  in  front.  At  present  the 
only  debatable  point  between  them  is  whether  such  a 
line  should  be  kept  as  much  as  possible  in  obscurity, 
something  to  be  ashamed  of  and  hidden  out  of  sight  or  else 
something  to  be  proud  of  and  brought  right  out  into  the 
open  and  made  a  special  feature. 

It  should  be  remembered  that  there  is  nothing 
inherently  ugly  in  the  construction  of  a  road,  a  tramway 
line  or  even  a  steam  railroad;  it  all  depends  on  how  it 
is  done  as  to  whether  it  will  prove  a  disfigurement  or 
even  a  positive  enhancement  to  the  surroundings.  And 
it  seems  also  evident  that  of  the  two  propositions  the  latter 
is  more  accommodating  for  the  different  sections  of  the 
mountain,  besides  affording  an  unrivalled  scenic  route, 
with  the  possibility  of  developing  at  the  top  a  Promenade 
Terrace  overlooking  the  whole  city  that  would  favourably 
compare  with  the  world-famed  Dufferin  Terrace  at 
Quebec.  A  terrace  like  this  could  be  embellished  with 
artistics  shelters,  fountains,  monuments,  band-stand 
and  flower  plots,  and  could  be  railed  off  and  illuminated 
at  night,  becoming  a  wonderful  and  attractive  resort. 

The  Role  of  the  Engineer  in  replanning  Montreal 

In  conclusion,  let  it  be  said  it  can  readily  be  seen 
that  the  task  of  replanning  and  improving  a  city  like 

Montreal  is  clearly  no  one  man's  job,  even  with  a  life- 
time's work.  It  involves  the  compilation  of  a  vast 

amount  of  sociological  and  economic  data,  and  with 
this  data  the  best  that  can  be  expected  will  be  merely 
an  approximation  of  the  desired  result.  This  approx- 

imation can  only  be  arrived  at  by  a  series  of  compromises 
requiring  immense  study  and  the  application  of  the 
best  brains  that  can  be  mobilized.  The  problem  is 
essentially  for  the  engineers,  requiring  at  the  same  time  the 
collaboration  of  the  best  architects  and  landscape  men. 
And  of  one  thing  we  can  be  very  sure,  that  whatever 
obtacles  and  difficulties  are  in  the  way,  while  the  com- 

pelling force  may,  and  undoubtedly  will  become  stronger 
as  the  years  roll  by,  the  solution  of  the  problem  itself 
will  never  be  easier  than  it  is  to-day. 

I 
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By  the  end  of  1913  there  were  seven  power  houses  operat- 
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44.000  volt  transmission  line. 
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Switching  stations  are  located  at  Port  Hope  and 
Belleville.  The  Port  Hope  switching  station  forms 
the  junction  ot  lines  H.K.  and  C.  The  lines  are  controlled 
by  oil  circuit  breakers,  that  on  line  C.  only,  being  auto- 
niatic  at  present.  The  switching  station  at  Belleville 
forms  the  junction  of  lines  M.  B.  E.  F.  and  Belleville  tap. 
There  are  two  buses  each  of  which  may  be  cut  into  two 
sections.  Selector  switches  allow  any  line  to  be  connected 
to  either  bus,  and  all  lines  are  controlled  by  oil  breakers, 
those  on  E.  F.  and  Belleville  Tap  being  automatic  at 
present. 

The  transmission  lines  are  carried  on  wooden  poles 
and  total  about  370  miles  in  length.  They  operate  at 
44,000  volts,  the  neutral  being  ungrounded.  As  the 
system  becomes  more  extensive,  it  appears  advisable 
that  the  neutral  should  be  grounded,  in  order  to  localize 
line  troubles  to  the  sections  on  which  they  occur. 

Line  R.  connects  the  Healey  Falls  Power  House 
with  Sidney  terminal  station.  This  line  serves  only  as 
a  feeder  between  the  Plants  in  the  vicinity  of  Campbell- 
ford  and  the  lines  along  the  Lake  front,  there  being  no 
substation  fed  from  it.  It  is  designed  to  transmit 
7000  K.W.  Sectionalizing  switches  are  located  at  Myers- 
burg  and  Wooler.  This  line  was  built  to  carry  a  second 
circuit. 

The  Western  section  includes  lines  H.  C.  K.  &  L. 
It  is  connected  to  generating  station  at  Sidney  Terminal, 
Peterboro  and  Lindsay,  through  automatic  oil  circuit 
breakers,  and  with  the  tie  line  from  Peterborough  to 
Healey  Falls  in  service,  it  will  be  also  fed  from  the  latter 
point.  It  will  be  noted  that  lines  R.  H.  K.  and  Y.  will 
form  a  closed  loop.  This  gives  duplicate  service  to 
Peterboro  and  to  all  other  sub-stations  on  the  loop. 
In  case  of  a  line  breakdown,  the  faulty  section  can  be 
cut  out  and  service  restored  on  the  entire  section. 

Similarly,  on  the  Eastern  section,  lines  O.  G.  B.  M. 
&  R.  from  a  loop,  so  that  any  section  of  these  lines  that 
may  be  in  trouble  can  be  cut  out,  and  service  quickly 
restored.  This,  with  the  duplicate  lines  from  Belleville 
to  Lehigh,  gives  the  greater  part  of  the  load  on  this 
section  two  possible  points  of  supply. 

The  Northern  section  consists  of  lines  A.  Q.  Madoc 
tap  and  Delora  Tap.  Line  Q.  forms  a  loop  with  line  G. 
and  the  section  of  line  A  between  No.  11,  Power  House 
and  Harold.  As  there  is  no  automatic  circuit  breaker 
on  line  Q.,  one  set  of  switches  is  normally  left  open  on 
one  side  of  Stirling  tap  tower,  to  prevent  trouble  on 
either  the  eastern  or  northern  sections  from  causing 
interruptions  on  both. 

The  fact  that  the  system  is  supplied  from  generating 
stations  at  widely  separated  points  is  a  further  protection 
against  interruptions.  For  instance  lines  M.  R.  and  K. 
might  all  be  out  at  the  same  time,  and  the  service  on 
lines  H.  and  C.  maintained  through  Sidney  terminal 
station  from  power  house  No.  2  and  No.  5. 

All  power  houses  and  transmission  lines  are  normally 
operated  in  parallel.  The  transmission  system  may 
therefore  be  considered  a»  a  bus  into  which  all  power 

houses  .feed,  the  power  b^g  distributed  to  sub-stations 
located  as  required.  Thifarrangement  is  very  flexible 
from  an  operating  standpoint.    The  total  load  can  be 

divided  between  the  various  power  houses  in  any  propor- 
tion desired,  or  can  be  transferred  from  one  station  to 

another  in  such  cases  as  a  break-down  of  generating 
equipment,  sudden  reductions  in  stream  flow  etc.  During 
the  low  water  season  it  is  possible  by  properly  distributing 
the  load,  to  obtain  the  greatest  use  of  the  water  at  all 
plants.  Also,  in  the  winter  months,  the  turbines  and 
racks  may  become  blocked  with  frazil  ice,  but  as  this 
seldom  occurs  simultanenously  at  all  stations,  the  load 
from  the  plants  shut  down  can  be  transferred  to  those 
not  affected.  Parallel  operation  is  also  a  great  assistance 
in  maintaining  proper  regulation,  as  variations  in  load 
are  divided  between  all  power  houses,  instead  of  falling 
on  one. 

There  are  occasions  however,  when  it  is  advisable  to 
operate  the  system  in  two  or  more  separate  sections,  such 
as  when  storms  are  passing  over  the  lines,  or  when  trying 
out  the  lines  to  locate  trouble.  Special  switching  arrange- 

ments are  provided  for  this  purpose.  As  previously 
stated,  the  power  house  at  Healey  Falls  may  be  arranged 
to  operate  in  three  distinct  sections,  each  feeding  a  separate 
line.  It  is  possible  at  Sidney  terminal  station  to  make 
practically  any  combination  necessary  between  No.  2 
and  No.  5,  power  houses  and  the  outgoing  lines.  The 
switching  station  at  Belleville  has  two  separate  buses, 
each  of  which  may  be  cut  in  two  parts,  so  that  practically 
any  combination  of  lines  may  be  made. 

The  operation  of  the  system  is  under  the  direction  of 
the  load  despatcher  at  Belleville.  A  private  telephone 
system  following  the  transmission  lines  connects  with 

all  stations  and  patrolmen.  It  is  the  despatcher's  duty to  see  that  there  are  sufficient  generators  in  service  to 
carry  the  load,  and  to  maintain  the  proper  distribution  of 
load  and  excitation  between  the  various  power  houses. 
In  cases  of  trouble  he  orders  the  necessary  switching  for 
sectionalizing  and  testing,  and  gives  all  clearances  for 
work  on  the  lines.  For  this  work,  an  operating  diagram 
is  used,  which  shows  the  electrical  lay-outs  at  all  stations, 
with  indicators  to  show  whether  the  various  switches  are 

open  or  closed. 
A  regular  system  of  patrols  covers  the  entire  trans- 

mission system  weekly,  the  object  of  which  is  to  inspect 
the  physical  condition  of  the  lines,  and  note  all  defects 
that  may  later  lead  to  breakdown.  The  patrolmen 
are  available  at  all  times  for  further  inspection  and 
repairs  in  times  of  trouble.  Any  defects  found  are 
repaired  in  such  a  way  and  at  such  times  as  to  reduce 
interruptions  to  service  to  a  minimum. 

The  automatic  protection  to  service,  lines  and 
apparatus  on  such  a  system,  is  a  fairly  complicated 
problem.  In  addition  to  the  relays,  (devices  that  auto- 

matically open  switches  under  predetermined  conditions) 
at  all  points  of  distribution,  the  lines  are  equipped  with 
relays  at  the  sources  of  power  and  at  the  switching 
stations.  These  relays  all  have  a  definite  adjustable 
time  setting,  and  this  setting  is  adjusted,  having  regard 
to  the  position  of  the  line  and  the  sources  of  power,  so 
that  a  minimum  amount  of  line  is  isolated  when  trouble 
developes.  This  localizes  disturbances  and  ensures  service 
to  the  parts  of  the  net  work  not  affected. 

Two  factors  of  importance  in  the  loading  of  such  a 
system  are  the  load  factor  and  the  diversity  factor. 

à 
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The  characteristics  of  different  loads,  that  is,  the 
time  of  maximum  and  minimum  demand,  vary  consider- 

ably, so  that  a  resultant  of  these  characteristics  governs 
directly  the  generating  capacity  that  must  be  available 
for  service  at  any  time  and  the  number  of  hours  a  given 
capacity  is  utilized. 

This  condition  is  observed  by  taking  the  ratio 
between  the  maximum  load  and  the  average  load  over  a 
given  period  and  is  known  as  the  load  factor.  On  the 
Central  Ontario  system  this  factor  runs  around  55% 
taken  over  an  average  year. 

Due  also  to  the  fact  that  the  peak  load  of  a  number 
of  consumers  do  not  occur  simultaneously,  it  is  possible 
to  serve  a  load,  whose  component  peaks  are  in  excess 
of  the  actual  rating  of  the  apparatus  in  service.  This  is 
called  the  diversity  factor  and  is  the  ratio  between 
the  sum  of  the  various  peak  load  and  the  actual  maximum 
load  a  recorded  on  the  station  meters  for  a  given  time. 
On  the  system  described,  it  varies  between  1.05%  and 
1.15%. 

The  population  served  by  this  system  runs  well 
over  100,000  and  the  industries  served  include  plants 
for  the  manufacture  of  chemicals,  automobiles,  portland 
cement,  rubber  goods,  ore  reduction,  wood  pulp,  crushed 
stone,  and  the  many  varied  industries  found  in  the 
different  towns.  In  view  of  the  present  coal  situation 
and  its  prospects  for  the  future,  it  is  apparent  that 
Central  Ontario  is  fortunate  in  the  progress  made  toward 
independence  of  this  commodity  for  industrial  purposes. 

The  Commission's  engineers  are  at  present  investigat- 
ing new  relays  and  if  considered  advisable,  these  will  be 

installed,  replacing  earlier  types  of  relays.  With  the 
closing  in  of  the  loops  referred  to,  reverse  power  relaies 
will  also  be  installed  at  certain  points  on  the  loop,  so  that 
sections  in  trouble  can  be  isolated  without  interfering 
with  service  to  any  of  the  towns. 

New  power  houses  for  the  Trent  River  system  are 
under  consideration  and  a  good  deal  of  engineering  has 
been  done.  It  is  hoped  that  construction  will  commence 
in  the  very  near  future. 

The  Commission  is  installing  a  very  large  plant  at 
Queenston,  consisting  of  4  -  48,000  K.V.A.  units.  In 
this  connection  an  investigation  is  being  conducted  into 
the  engineering  and  economic  possibilities  of  building 
a  transmission  line  from  Toronto  to  Oshawa,  tying  in  the 
Central  Ontario  System  with  the  Niagara  system. 

This  would  mean  frequency  changers  in  Toronto, 
and  probably  44,000  volt  transmission  line  from  that 
point  to  Oshawa,  the  frequency  changers  serving  the 
double  purpose  of  changing  the  frequency  from  25  to  60 
cycles  or  vice  versa,  and  they  could  also  be  used  as  con- 

densers to  help  out  the  power  factor  on  the  Toronto  end 
of  the  Niagara  System  and  also  for  ths  western  end  of 
the  Central  Ontario  System. 

This  would  give  double  service  to  points  west  of 
Port  Hope  and  also  makes  available  any  quantity  of 
power  that  may  be  required  in  the  Central  Ontario 
District. 

Cotton  Rope  for  Power 
Transmission 

J.  Melville  Alison 

The  subject  of  ropes  for  power  transmission  is  given 
close  attention  and  consideration  by  engineers  engaged  in 
this  class  of  work  in  England  in  fact  it  is  fair  to  say  that 
in  Great  Britain  this  subject  is  given  closer  technical  and 
practical  consideration  than  it  has  hitherto  been  given  on 

this  side,  particularly  from  the  rope-makers'  standpoint. 

Features  of  Englisn  t'racr'ce 

The  outstanding  features  of  English  practice  may  be 
briefly  stated  as  follows: 

1.  Cotton  has  entirely  supplanted  any  other  material 
for  transmission  work  in  England  —  manila  is  of  the  dim 
and  distant  past. 

2.  The  ropemaker  is  consulted  as  to  plant  layouts, 
speeds,  sheave  diameters,  centres,  grooving,  etc.,  and  his 
opinion  is  deferred  to. 

3.  Guarantees  of  maintenance  are  required  and  given 
in  almost  all  installations. 

4..  The  manila  and  steel  rope  manufacturers  employ 
cotton  ropes  for  transmitting  their  power. 

Read  before  Montreal  Branch,  April  22nd,  1920. 

5.  The  efficiency  and  longevity  of  cotton  ropes  have 
commanded  the  employment  of  this  material  in  the 
manufacture  of  transmission  ropes. 

It  is  necessary  at  the  outset  to  state  why  cotton 
should  dominate  other  materials.  Longevity  and  a 
higher  factor  of  efficiency  are  the  factors  in  the  case. 
The  longest  life  we  have  is  of  ropes  installed  in  October 
1879  (in  24-hr  day  work) ,  and  still  doing  service,  but  it  is 
common  to  find  cotton  ropes  doing  night  and  day  duty 
for  periods  of  twenty  years  and  over.  A  higher  initial 
cost  is  readily  overlooked.  In  rolling  mill  practice  we  get 
up  to  ten  or  more  years  for  hot  roll  work,  and  fifteen  or 
more  in  cold  roll  tin  plate  mills. 

In  England  possibly  the  rope  drive  is  utilized  much 
more  freely  than  in  Canada  or  United  States,  but  on  the 
other  hand,  the  installations  here,  are,  in  many  instances, 
much  larger  than  in  England. 

Cotton  vs.  Manila 

%ln  discussing  the  question  of  cotton  or  manila  for   m 
transmission  ropes,  one  must  not  lay  too  much  stress    « 
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iipun  initial  cosi.  fur   alihuufti   cuiton   i«  dearer  than     M>inil  a»  the  i the  tJf 

\AtikJi   ll    1»   laiU.       lUu    i!t    ttttal    ai^liiAi.., 

rt«diKc  .ipiwrtMUiy  exccshivc  lirsl  ciuirKi:»  lo  an  laMtctuiicaiil 
Item 

The  U>i<  of  pn>ciu*lion  dik*  ti»  fr«'«|iifnt  stin>p;it,»»-  for 
nplaitir. 
fit:uri-<l  .■ 
\\  l\u  h    M  ail  >:\\    :  1  ,, .:  :       : ..:  ;  :  i  :    .•'  oil 

l-.!i>;libJi  ̂ >bUni   l):n.-.  .i:ui    u^  ..  ,.   ,-.rly 
tixfd  by  a  skilled  spiiant;  mechanic. 

Tensile  Strains 

rh<*  (en<!le  "train  of  a  drivini;  n»pe  d<x'«  not  enter 
larRt  ily 
IkJiI  •  a 
luiture,  I  •   do  not  take  kindly  to  tJie  successive 
tui>-'i'>  i'n'  i.mrations,  nor  do  they  clinj;  to  the 

of  the  softer  material.  Having 
iiun  luuui.u  i<~iin;m.  ilie  Strands  scrub  one  u{X)n  the 
other,  setting  up  internal  abrasion,  which  not  only  proves 
.  ity,    but   also   invariably   leads   lo 

Three  vs.  Four   or  More    Strand  Ropes 

K<>ix*  of  thrtv.  four  or  t-vi-n  seven  strands  is  sometimes 
niiplovt-d.  but  since  the  contest  lies  mainly  between  the 
three  and  four  strand,  it  will  suthce  to  demonstrate  the 

adx-antane  held  by  the  three  strand  over  the  four  or  any 
■iher  construction. 

o 
Fig.  I.     Section  of  Three  and  Four-StranJ  Ropes 

Examinine  the  «section  of  a  three  strand  rope,  (fig.  1  ), 
we  (>'  le  by  CO-  the  centres 
of  t.!  iji  the  f  lion  of  the 

strains,  a  pnncipie  adopted  by  all  engineers  -n  erecting 
aniMilir  ronslructions.  such  as  bridges,  etc.  In  a  rope  of 

'.ruction  we  have  a  trinity  of  elastic  spirals,  so 
>ui.i.i.  liiat  they  will  bend  to  and  fro  without  disturbing 
their  lormation.  With  the  four  strand  rope,  adopting 
'  '■  ■  '    •  I  of  CI  >i  !  ■  '  '  we 
'  '.nd  an  .im 
«■;   :  ,:id 
'' ■'  ..■         .  nd 

this  IS  !:  to  us  construction,  its  collapse 
-   I  mean  i;   .^  —  i.i  of  the  whole  structure,  and  as 

the  core  reprev.*nts  only  alx)ut  one  fortieth  of  the  area, 
it  may  be  n    '  '   nt-d  that  the  superior  force 
exerted  by  tl  :  action  and  extension  of  the 

'               2               3 

/ 

"> 

^            -* 

Fig    2      KrUtivc  Elonsailon  ot  Thrrr  ami  Four  &(rantl  llof<r« 

Spiral  Klungatiun 

This  will  prohablv  he  the  moa-  readilv  ̂ ;.'. 

ref.  ,-.-.. 
ro|.. 
by  the  liKUied  hnc^.      1  hus  iIk 

gradually  j;ain  upon  the  fou.'^  ; five  or  in  other  words,  six  ti. 
the  space  of  five  turns  on 
of  the  same  thickness.  The 

rope  is  nearer  the    "        ' 
length  of  a  three  •■•.  :  :n*. 

It   will,   therefore,   be 

engaging  the  greatest  nuni:.-. 
be  the  most  resilient  and  more  c:i 
the  shocks  and  stresses  set  up  for  r 
work  than  any  other.     .Again,  as  . 
capacity   of  the   rojxr 

observable       onh'  two 
of  a  three  strand,  n'  •  c  occupy  Uic 
every  turn  of  a  fou: 

Grooving 

[jcini;  ii.ni'j^:  umuu^-.   .lit 

the  medium 

pi»ct-»  LkDAccXI 

In  laying  out  a  groove  it  «should  ah\t!v«  be  hr>rr;c  in 
mind  iliat  a  rope  is  to  . 
wedge  and  reachc-s  its  1....   -  ,..,  .. 
pressed  to  the  shape  of  the  >;roovc  Us<-1!      I  i 
ought,  therefore,  to  be  anticipated,  for  if  ih' 
groove  are  merely  shown  as  tancent    to  thi 

senlini;  a  given  size  of  :  '    ' 
ican  illusirarion-i  I  ha-. 

danger  of  • the  conipri 
term  of  running,  the  rope 

bottom   of   the   ir, .i\.      \ 
weakened  and 

which  is  heattxi  -viR.iM 
have  proved  not  only  1. 

a  stimu' 

very  a: 

always  be  di^- 

an. 

rojie. 

(îî^iîliiu  i-fî      ixri'ii! 

(.  i  »  *-'  V  V     .  ;  iC 
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Fig.  3. 

Without  use  of  the  protractor,  the  groove  demanded 
by  a  given  size  of  rope,  may  be  set  out  as  shown  in  Fig.  3. 

First  set  a  circle  of  equal  diameter  to  the  rope,  draw 
the  vertical  and  horizontal  centre  lines.  The  chord  of 
the  arc  AB  is  then  marked  off.  This  becomes  the  unit 
measurement  and  when  laid  off  downward  along  the 
vertical  line  from  the  centre  of  the  circle,  indicates  the 
centre  of  the  curve  of  the  bottom  of  the  groove.  Laid 
off  a  second  time  from  this  centre,  the  apex  of  the  inverted 
angle  of  the  groove  is  determined.  This  angle  always 
comes  out  at  about  40  deg.  whatever  the  size  of  the  rope 
may  be.  Extend  the  lines  of  the  angle  through  BB, 
cutting  off  segment  of  the  circle  on  the  way,  until  they 
intersect  the  upper  horizontal  line  at  CC,  which  points 
fix  the  radii  of  the  mid-flanges.  This  groove  may  be 
taken  as  a  standard  for  ropes  over  1-inch  diameter  and 
also  shows  the  approximate  actual  compression  which 
takes  place  in  a  rope  at  work. 

The  value  of  good  grooving  cannot  be  too  strongly 
advanced.  A  further  great  benefit  to  be  obtained  in 
successful  transmission  is  by  polishing  the  grooves.  It  is 
difficult  to  understand  why  the  engineer  has  not  seen  to 
this  being  done  here,  since  it  must  be  a  grievous  fact  to 
him  to  know  that  his  second  set  of  ropes  will  do  better 
than  his  first,  pointing  to  the  fact  that  the  first  set  are 
expected  to  polish  the  tool  marks  from  the  grooves. 

Fixed  or  Revolving  Ropes 

It  has  been  a  matter  of  education  in  England  to  get 
the  engineer  to  agree  as  to  whether  the  fixed-wedged  or 
revolving  rope  is  the  better  driving  medium.  The  wedged 
rope  with  its  angular  formation  gains  in  groove  contact 
over  the  revolving  rope,  and  contact  means  power.  Fur- 

ther, the  wedged  rope  cannot  have  the  tendency  to  slip 
which  the  revolving  ropes  would  have,  and  also  the  life 
of  the  revolving  rope  is  considerably  reduced.  The  cause 
of  ropes  revolving  is  difficult  to  ascertain,  but  it  is 
computed  that  the  life  of  a  rope  is  reduced  by  at  least 
one-third  when  it  revolves. 

Ropes  which  are  underworked  will  very  often  tend 
to  revolve,  a  golden  rule  in  rope  transmission  being  that 
ropes  like  work  to  do. 

Perhaps  the  most  apt  illustration  of  a  wedge-shaped 
medium  is  the  drive  on  a  motorcycle,  where  a  V-shaped 
belt  is  fitted  to  a  V-groove,  without,  however,  the  belt 
reaching  bottom,  yet  obtaining  the  greatest  possible 
groove  contact  and  impact. 

Longevity  of  Cotton  Ropes 
As  to  the  life  of  cotton  ropes  much,  of  course,  depends 

upon  their  size  and  the  conditions  under  which  they  have 
to  work.  All  things  being  equal,  durability  may  be 
gauged  by  sectional  area,  and  the  most  economical 
diameters  range  from  1^2  in.  to  m  in.,  more  of  the  latter 
being  used  in  England  than  any  other  size.  For  rolling 
mill  work,  however,  it  so  often  becomes  a  matter  of  sheave 
widths,  that  2  in.  ropes  are  generally  used.  A  remarkable 
case  of  longevity  may  be  mentioned  of  24  cotton  ropes 
1%  in.,  diameter  employed  to  transmit  820  h.  p.  at  a 
velocity  of  4396  ft.  direct  from  the  engine  fly  wheel 
28  ft.  in  diameter,  in  a  Lancashire  cotton  mill.  These 
were  fixed  in  October,  1879,  and  are  still  running  in 
24-hour  a  day  service,  a  period  of  over  40  years.  Another 
set  has  been  working  28  years,  on  an  average  of  20  hours 
per  day,  and  appear  little  the  worse  for  wear. 

Such  cases  of  longevity  lead  to  the  conclusion  that 
fatigue  of  material  due  to  constant  activity  does  not 
readily  manifest  itself  in  well-made  cotton  ropes.  Their 
quick  recovery  from  driving  strain  is  suggested  as  the 
cause,  since  they  pull  down  on  the  working  side  and  bulge 
out  to  their  normal  diameter,  immediately  upon  passing 
to  the  idle  or  slack  side  of  the  drive. 

English  vs.  American  Systems 

There  are  advocates  of  both  systems  on  this  side  of 
the  Atlantic.  We  in  England,  are  almost  exclusively 
roped  under  the  English  multiple  system,  —  and  have 
little  experience  of  the  American  continuous  method. 
Our  education  however  in  this  latter  has  been  consider- 

ably advanced  during  the  last  six  to  ten  years  on  this 
side,  and  it  has  been  amply  demonstrated  that  good 
cotton  rope  on  the  continuous  system  will  pay  for  itself 
dollar-for-dollar,  and  give  a  handsome  return  on  the 
investment. 

In  England  we  are  satisfied  that  the  multiple  rope 
system  is  the  better  in  all-round  practice.  Immunity 
from  stoppage  is  the  most  important  factor,  since  it  is 
seldom  that  more  than  one  rope  gives  way  at  a  time. 
The  offender  may  be  laid  aside  to  await  a  favorable 
opportunity  for  replacement.  An  admission  made  to  me 
by  one  of  the  leading  authorities  of  the  American  system 
was  that  while  all  his  experiments  had  been  made  with 
manila  rope  he  had  the  impression  he  could  get  still  better 
results  with  a  good  cotton  rope. 

Short  Centres 

For  evidence  of  the  fact  that  by  adding  sufficient 
rope  to  make  up  any  deficiency  in  contact,  driving  may 
be  successfully  accomplished  when  sheaves  are  almost 
touching,  we  need  only  refer  to  the  case  of  an  engine  in 
Scotland,  (Fig.  4),  where  spur  gearing  was  removed  and 
rope  sheaves  fixed  on  the  same  centres,  permitting  only 

«  I 
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Fig  4.     Short  Centre  Rope  Drive. 

A  drive  has  been  erected  for  the  Armstrong-Whit- 
uonh  Company  of  Canada  Liniilwl.  at  Longueuil,  Que., 
in  which  the  sheaves  are  108  in.  and  72  in.  in  a  rolling 
mill  plant,  with  only  15  ft.  centres  and  grooves  for  12-1^4 
in.  ro})e^.  which  allows  for  only  7  b  Ixftween  rims.  This 
('•  -  fitted  u  rantee  of  maintenance  from  the 
!     -  rs,  who  y  were  consulted  on  the  scheme. 

Over  Roping 

Over  roping  certainh   retards  efficiency.     The  fault 
ometinK-s  manifests  itself  bv  the  slack  changing  with  the 

,'  "  ■  by  the  rop)es  travelling 
â.  .  the  pulle\s  alioi^'ether. 
When  >uch  in>ubii->  anx  it  ib  Ijest  to  remove  one  or 
several  ri>pt->  if  need  be.  without  interfering  with  the 
splicing.  Pass  them  over  both  pulle\s  and  tie  them  well 
hack  to  a\oid  revolving  shafts.  They  can  then  be  readily 
put  back  to  work  as  the  others  give  out.  We  have  known 
instances  where  half  the  original  number  were  taken  ofï 
before  satisfactory  driving  was  obianu-d.  This  state  of 

things  frequiiulv  ■  ven  under  fairly  ret   "  ds. 
when    actual    nx,  .  s    come    below    the  u.-d 
power. 

Over  or  I  nder  Driving 
WTiile  it  is,  and  has  been,  generally  accepted  that  the 

>lack  side  of  the  drive  should  come  on  top.  this  position 
is  not  always  obtainable,  nor  i>  it  under  all  circumstances 

a|.; 
on      . 
control  the  o^. 

l! 
stpixii! 

Hope  (juurdk 

slieave.     In  rollmg  mill  practice  in  hnglaitd  th; 
freely  adopted. 

Shea\e  Diameter» 

S!  .     a    ver 
upon  I        .  !*    m  !  i 
standard  is  tak  liaroeier 

of  rope,  in  Anii       ... 
This  however  is  largely  a  qi. 

size,  as  for  instance  a  '  •/"  rope  wm 
a  4"  vheave  at  1000  R.P.M..  a  1  "  r 
at  30(Xi  R.P.M..  and  r 
5000  fi-et  P.M.  that  we; 

Here  again  cotton  scores  over  : 
ness  readily  admits  of  superior  bei; 
the  native  harshness  of  manila  and 

of  resilience  compel  a  h    '    ~  m   uu: 
to  which  ropes  of  this  :  over, 

power  table  is  calculated  upoii  aji  a'.cra^c  contact  ar^ of  170  deg. 
Centrifug.il  Force 

Groove  inv  ' 
force,  which  ha- 
that    whiitever   is  done   by   way   ol   c< 
narrower  belts,  adhesive  dressings,  or 
inevitable  air-cushion,  it  will  asî^-rt  ; 
at  a  velocity  fixed  roughly  at  about 
when  the  f)ower  calculated  on  the  \k 
discounted  in  proportion  to  the  iiu 

.\s  affecting  the  rope  drive.  1. 
are  compiled  whereby  a  steady  di 

power  over  4800  feet  per  nii"u'.   i-    ..      ...  _    * 
ropes  at  7000  feet  capable  lutimg  only  ha!: 
load  of  the  same  rope  at  -it^^.  nvi. 

Diameter  o(  Rofies. 

NeJocity  m  feci 

per  minute. 

1,1. 

3n  •  ■ ■     &«■' 

6000 
7000 1 
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While  few  cases  of  rope  transmission  exceed  a  velocity 
of  5000  feet,  possibly  because  of  the  necessity  for  specially 
constructed  sheaves,  those  of  higher  speeds  totally 

disprove  the  theorv  of  centrifugal  detraction  at  the  higher 
velocities,  but  rather  reveal  a  larger  ratio  of  increase 
than  the  advancing  figures  of  Table  No.  1  indicate. 
We  have  drives  in  England  and  France  running  at  over 

7000  feet  per  minute,  and  transmitting  the  higher  calcul- 
ated horsepower,  but  I  think  all  are  outdone  by  a  drive 

Avhich  I  encountered  in  Cleveland  where  the  ropes  are 
running  at  7800  feet  per  minute.  The  driving  sheave  is 
14  ft.  4  in.  diam.,  making  168  rev.  per  min.  with  driven 

sheave  4  ft.  7  in.  diam.,  and  fitted  with  19  2-in.  ropes  to 
transmit  approximately  1400  h.  p.  The  driven  sheave 
onlv  shows  a  271-^  times  diameter  of  rope  but  is  giving 
comparatively  good  service.  This  will  prove  a  unique 
illustration  to  friends  in  England,  but  seems  to  leave 
us  farther  in  the  dark  as  to  centrifugal  force. 

Effect  of  Moisture 

Cotton  ropes  are  also  less  susceptible  to  atmospheric 
changes  than  manila  for  the  reason  that  moisture  more 
readilv  evaporates  through  the  fibres,  thus  rendering 

them  'practically  immune  from  internal  mildew  which  so often  is  apparent  in  a  discarded  manila  rope. 

A  line  carried  through  the  centre  at  A  gives  FE.  The 
line  AH  is  gained  by  taking  the  vertical  of  the  top  pulley 
line,  while  equally  dividing  the  angle  AHE  by  C  produces 
the  angle  FAG,  which  represents  an  arc  175  deg.  By 

bringing  the  small  circle  to  the  second  position  and 
repeating  the  same  formula  the  arc  FAG,  is  constructed 
and  gives  only  146  degrees. 

Fig.  5. 
Arc  of  Contact  with  Slack  Above 

Before  dismissing  the  consideration  of  sheave 
diameters,  it  will  be  well  to  notice  another  phase  of  the 
same  question,  viz.,  that  which  deals  with  the  arc  of 
contact. 

It  needs  but  little  reasoning  to  prove  that  rope 
contact  reaches  its  maximum  when  both  pulleys  are 
equal  in  size,  but  when  unequal  the  utmost  quantity 
realiza.ble  is  that  carried  by  the  smallest  pulley  whether 
it  be  driver  or  driven.  The  full  value  of  this  assessment, 
however,  also  depends  upon  the  centre  distances,  as  may 
be  readily  inferred  by  reference  to  the  geometrical  formula, 
Fig.   5. 

First,  measure  the  length  of  the  two  radii  crossing 
at  E  from  A  to  D  off  point  B,  and  from  B  to  C  off  point  A. 

Fig.  6. 
Arc  of  Contact  with  Slack  Below 

The  formula  is  somewhat  altered  in  order  to  ascertain 
the  arc  of  contact  for  any  distance  of  centres  with  slack 
below.  Therefore,  mark  the  distance  from  A  to  D  and 

B  to  C  at  E,  which  gives  the  curve  radius  for  the  under 
slack  and  constructs  FAG  by  the  lines  EF  and  AG,  the 
latter  vertical  with  the  upper  line  over  top  of  circle,  thus 
declaring  an  angle  of  140  degrees.     (See  Fig.  6.)    _  _ 

This  formula  will  be  found  useful  for  ascertaimng 

pthe  depths  of  rope  pits,  by  what  may  be  termed  the "ultimate  slack. 

Generally  speaking,  it  is  advisable  to  discount  the 

transmitting  value  of  the  ropes  by  the  amount  of  dif- 
ference between  the  actual  arc  of  contact  and  170  degrees, 

but  when  the  sheaves  are  comparatively  large,  these 
difference  may  be  neglected. 

While  an  effective  working  tension  of  about  ZOO  lb. 

per  sq.  in.  of  rope  section  may  be  calculated  upon,  this 
figure  may,  in  some  cases,  be  profitably  exceeded.  To 
quote  an  instance,  a  large  sheet  rolling  mill,  when  first 
installed,  was  driven  by  26  ropes  2  in.  diameter  by  electric 
motors  and  to  provide  against  a  peak  load  of  1500  h.  p. 

was  helped  by  the  momentum  of  two  heavy  fly  wheels 
making  35  r.  p.  m.  or  a  peripheral  velocity  of  3516  ft. 
Tests  conducted  under  working  conditions  revealed  a 

high  rate  of  resistance,  which  diminished  as  the  load 
rapidly  advanced  from  150  to  900  h.  p.  This  was 
considered  due  to  over  roping  at  the  lower  power.  Six 

of  the  ropes  were  accordingly  removed.  Running  with 
only  20  ropes  lowered  their  average  friction  from  (say) 

5.8  to  less  than  3  percent,  brought  about  steadier  transmis- 
sion, and  materially  improved  the  output. 

I 
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Fig   7.     Even  Lay  in  Intrr-ttranJc-U  Rope  anj  Crinklinc  in  Ordinary  Rope 

—  Pc-«i»  (luot   ./■   flitu  *IT»^«-   ̂ •fii'ti'  ̂ tx«-f  fl/b  — 

This  rop)e  is  made  exprts^ly  for  power  transmission. 
:roni  the  finest  selected  American  yarns.  Each  of  the 
ihrt-e  >irands  is  made  up  of  a  succession  of  sheaths  or 
lavt-rs  of  yams,  which  may  be  peeled  off  until  the  centre 
ihrc-ad  is  reached.  The  rope  is  machine  buih.  under 
'  '  'a  jx-rfect  and  combr  ion irum  th»'  moment  ih.  .tds 

art.  k-d  lo  the  macliinc.  The  crinkling  effect  to  Ix'  lound 
nK>rc  or  le*s  in  all  rope  made  b\-  the  ordinary  method 

is  thereby  eliminated.  "  driv .\s  previously  mentioned,  the  triangulation  of  strains     pow 
1-  >*curcd  in  ihrej  strand  ropes  and  in  this  jxirticuiar  rope     the 

.\11  that  h:i    '- inj;  ropes 

er  would  !- 

question  i  ; 

J  \  Cf  li...al    1>I  .1» 

Splicing 
■■■*  ■-■  '       •  >  themak"  •    •  ~^."   n 

■\  to  tr. 

\a;uc  \v:inout  some  rclcrciiio;  lo 



298 JOURNAL     OF    THE     ENGINEERING     INSTITUTE    OF    CANADA 

TABLE  OF  HORSE  POWERS 

For  Good  Three-Strand  Cotton  Driving  Rope 

Rope 
Veloci 
in  feet 
per  m. 

1000 
1100 

1200 

1300 

1400 

1500 
1600 
1700 

1800 

1900 
2000 

2100 

2200 
2300 

2400 

2500 
2600 

2700 

2800 

2900 
3000 

3100 
3200 
3300 

3400 

3500 

1 
1.2 
1.3 
1.4 

1.5 
1.6 
1.7 
1 
1.9 
2. 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2 
2.9 
3 
3.1 

.£ 
«AM 

1.6 
1.8 
o 

2.2 

2.4 
2.6 
2 
3 
3.2 

3.4 
3.e 
3.8 
3.Ç 
4. 
4.1 
4.2 
4.3 
4.4 

4.5 
4.6 
4.7 

4  8 
4.9 
5.0 
5.1 
5,2 

3.2 
3.6 
4. 

4.4 
4.8 
5.2 

5.5 
5.8 

6.1 
6.4 
6,7 
7. 

7.? 
7.6 
7.9 
8.2 
8.5 
8,8 
9,1 

9,4 
9.6 
9.8 

10. 
10.2 
10.4 
10.6 

5.3 
5.9 

6.5 
7.1 
7.7 
8.3 

8.9 

9.5 
10,1 
10.7 
11.2 
11.7 

12.2 
12.7 

13.2 

13.7 
14.1 

14.5 
14.9 

15.3 
15.7 
16. 

16.3 
16.6 
16.9 
17.2 

6.6 
7.4 
8.1 
8 
9 10 

10 
11 12 

13 

13.7 
14.4 
15.1 
15.7 
16.3 
16,9 
17.4 
17.9 
18.4 
18.9 
19.3 
19.7 

20.1 

20.5 
20,9 
21.3 

8.9 
9 
10 
11 
12 
13 
14 
15 
15 
16 
17 
18 
18 
19 
20 
20 
21 
22 
22 
23 
23 
24 
24 
25 

25 

9.5 
10.6 
11.7 

12,8 
13.9 
15. 

16. 
17. 
18. 

18.9 
19.8 
20.7 
21.6 

22.5 
23.3 
24.1 
24.9 
25.7 

13 

14.5 

16 
17.5 
18,9 20 

21 
23 24 

25 
27. 

28,2 

29,4 
30, e 

31.8 
32.9 
34. 
35.1 

36.1 
37.1 

38. 38.9 

39.7 
40.5 
41.2 
41.9 

.9|17. 

.719. 

.5120.9 .2,22.8 

.9|24.7 .5i26.5 

.   i28.3 
,5j30.1 

.  [31.8 ,5  33.5 

,    35.2 

.5;36.8 
9;38.4 

3'39.9 

>41.4 
)42.9 

.44.4 
i45.8 

.4147. 1 

.5|48.4 

.649.6 
50.7 
51.8 

52.8 

53.8 
54.7 

Rope 

Veloci 
in  feet 

per  m. 3600 3700 

3800 
3900 

4000 4100 

4200 
4300 
4400 

4500 
4600 
4700 

4800 
4900 

5000 5100 

5200 

5300 5400 

5500 
5600 

5700 
5800 
5900 

6000 

7.7 
7.8 
7.9 

10.8 

11 
11 
11 

11 

11 

11.5 

11.6 
11.7 
11.8 11.9 
12. 

12  1 12.2 

12.3 

17.5 

17.8 18.1 

18.3 

18.5 18.7 
18.9 

19,1 

19 

19 

19 

19 

20 
20 
20 
20 
20 
21 
21 

21 

21 
21,9 
22.1 

22.2 
22.3 

21.7 

22 

22.3 
22.6 
22.9 

23.2 
23,5 23.8 

24,1 
24.4 
24.7 

24.9 25.1 

25.3 
25.5 25.7 

25.9 26.1 

26.3 

26.5 26.7 

26.9 27.1 
27.3 

27.5 

.3 

31.3 

31.8 32.2 

32.6 33. 

33.4 33.8 

34.2 

34.6 35. 

35.4 
35.8 
36 

36 

36 
37 

37 

37 
37.9 
38.2 

38.5 
38.8 
39.1 

39.4 
39.6 

42.6 

43.2 
43.8 
44.4 
45. 

45.5 
46. 

46.5 
47. 

47.5 

48. 

48,5 
49. 

49.5 50. 

50.4 
50.8 

51.2 51.6 
52. 

52.4 
52.8 

53.2 53.6 

54 

55.6 

56.4 
57.2 
58. 

58.8 
59.6 60.3 
61. 

61.7 

62.3 
62.9 

63.5 
64.1 

64.7 65.3 

65.9 

66.4 66.9 

67.4 67.9 

68.4 68.9 
69.4 
69.9 

70.4 

This  is  SO  important  to  the  well-being  of  the  system  in  general  that  rather  than  have  installations  spoiled  by 
indifferent  workmanship  expert  splicing  mechanics,  properly  trained  to  this  duty,  are  sent  out  from  England  to  all 
parts  of  the  world. 

We  have  experimented  with  different  devices  of  metal  and  other  couplings,  with  a  view  to  dispensing  with 
splicing,  but  nothing  has  yet  been  found,  which,  in  England,  would  be  considered  against  the  long  splice. 
This  is  usually  calculated  at  about  82  times  the  diameter  of  the  rope. 

Operation  of  the  Quebec  Public  Health  Act 
Theo  J.  Lafrenière,  M.E.I.C.,  Chief  Savitanj  Engineer  to  the  Superior  Board  of  Health  of  the  Province  of  Quebec. 

The  first  Public  Health  Act  in  this  province  was 
passed  in  1849,  during  the  cholera  epidemic  of  that  year, 
but  the  act  was  temporary,  to  be  used  at  times  of  epidemics 
only.  The  permanent  act  was  passed  in  1886,  creating 
the  Board  of  Health.  Before  going  into  the  details  of 
the  present  law,  a  brief  review  of  the  first  health  measures 
promulgated  in  this  country,  may  be  of  interest. 

The  first  measure  dates  back  to  1667,  during  the 
French  régime  ;  the  members  of  the  clergy  were  requested 
to  keep  a  record  of  all  births,  deaths  and  marriages 
occurring  during  the  year,  and  to  transmit  a  copy  of  the 

Read  at  the  General  Professional  Meeting,  Montreal,  Jan.  29th,  1920. 

same  to  the  civil  authority.  This  order  is  still  in  force 
to-day  in  this  province;  since  1893, a  copy  of  the  record 
is  also  transmitted  to  the  recorder  of  vital  statistics. 

In  1676,  a  law  was  passed  ordering  every  householder 
to  have  a  privy  pit,  and  putrescible  refuse  had  to  be 
disposed  of  without  creating  a  nuisance.  The  inspection 
of  bread  and  meat  was  established  in  1706. 

After  the  cession  of  Canada  to  England,  in  1763, 
health  matters  remained  stationary,  the  orders  issued 
under  the  French  régime  being  maintained.  During 
that  period,  the  first  measure  of  importance  was  passed 
in  1795,  after  the  separation  of  Quebec  from  Ontario. 
The  typhus    epidemic  in  Ireland  was  threatening  the 

I 
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FriMii  thai  date,   ihe  Kovrninwnt   toiKrnjt^l  ilself 
\    •'     "  >'       >•    ,|ih,    al    limes   ol    epidt-mus    only.     A 

;    M)uill)ki\    \\as   in.Klt-  diiniic    1H1.>   to 
1      The 
n-llt     X<> 

Hf.iiih   Cull  -«.tl    ul 

:   thf  lime  <■:  .  ■iily.     \\ 
oc  of  choKni  III  IMi'.  iho  U-fjislalua-  [wssttl  lui 

w  .  ..>..;inj;  tin?  Coiural  Ikxird  of  Ilt-alih,  wiih  cxuiiMve 
iKJwers,  and  ihe  act  could  Ix*  applii-d  whcncvtr  the 
health  of  tin-  public  was  threatened.  TIk'  act  was  used 

in  lKr>4.  18<.'>«).  l^^ô  and  in  UU*»  durin^!  the  inlluenza 
epidemic  and  can  slill  be  declared  in  force  by  proclama- 
tion. 

Three  years  after  the  confederation,  in  1870,  the 
municijwl  Cf  w  municipality, 
tlh-  jxiwtT  t.  iieallh  mailers, 
--VK  h  .1-^  Il  ol  buiidings.  ,  :il  of  nuisances, 
n>:i-tiuv..   \aler  and  sewera^  ...  and  control  of 
iiileclious  diseases.  Few  municipalities  used  the  powers 
^;ranled  by  iliis  act  wliich  contained  the  health  laws  in 
existence  from  1870  to  1885,  and  when  the  sjiiallpox 
epidi  urred  in  1885,  the  j;overnmenl  had  to  resort 
loti.  1  act  of  1845^'.     It  was  then  decided  to  have  a 
pennauciii  btard  of  health  for  the  whole  province  and 
in  1877  a  commission  composed  of  six  memliers  was 
appointed.  The  powers  granted  were  limited,  being 
rather  advisorv  in  their  nature,  but  amendments  passed 
in  1888,  1890  and  1893  made  them  a  real  public  health 
act,  with  enough  powers  to  promote  public  health  in 
the  province. 

.\i  first,  the  organization  of  the  Board  consisted  of 
a  president,  a  secretary  and  one  inspector,  but  in  1893 
and  1894,  a  statistician,  a  chemist  and  a  bacteriologist 
were  appointed:  in  189^»,  consulting  sanitary  engineers 
were  nominated,  and  in  1909  a  division  of  saniian,' 
eimineering  was  created.  In  1911,  the  province  was 
diNided  into  ten  districts,  with  a  medical  inspector 
in  charge  of  each  district  under  the  direction  of  a  chief 
inspector. 

The  members  on  the  Board  have  been  increased  from 

SIX  to  ten,  and  to-day  the  Ii<xird  is  composed  of  eight 
doctors,  one  demist,  and  one  engineer  whose  commission 
has  expired  several  months  ago,  but  the  vacancy  has  not 
yet  been  filled. 

The  Quebec  Health  Act,  after  numerous  amendments, 
is  quite  complete.  Powers  are  given  to  muiucipalities 
by  the  municipal  code  or  the  statutes  of  the  province, 
and  ihe  lioard  of  Health  lias  the  authority  to  force  the 
municipalities  to  use  such  powers  granted  to  them.  The 
general  duties  of  the  Board  consi>i  in  ihe  study  of  vital 
'  the  in  «n  of  the  causes  of  contagious 
I.  ihe  san;  ;rol  of  water-supplies  and  water 
cour>t-,.  ihc  -urvciii.iiice  of  the  local  boards  of  health, 
and  in  makinj^  rejiulations  respecting  industrial  esta- 
blishments. 

W.i 

SU' 

ti- ll.' 
autlkorized  tu  practisifr  in  tlte  pruviiui 

N 
to  the  ..,  ,  .    . 

approve*!   by    • approval    is    iinwi     i-»     m.- 
or  ixrson  for  whom  llie  work  i 

nunl  1       ' 
of  ont  , 
when  iiijunoub  to  public  hiailh. 

rt . 

CC' 

pi.: 

prejxired   by   the   ■ necesbarv  data  for  >.. 

■e 

1 

;  r 

the 

When   the   water   supply   is  deriv--"'    'ri-tn    .nr'..e waters,  the  Board  will  approve  of  sui:  t 

provide    for    adequate    purification    w..ir.v    u:..t--  ti.e 
supply  is  otherwise  protected  aeainsl  all  sources  of 
conl;miinalion.     If  the  supply 

a  map  of  the  district  within  !      •  d 
source    showing    houses,    barns,    p  -e 
submitted.  When  for  extra  lire  ,  e 

by-passes  by  which  partly  treated  or  raw  waier  can  t)e 
used,   the  circumstances  under  which   they   :'.'-   •■■  >* 
used  shall  be  described,  and  their  frequenc\    .  '. 
The  valves  controlling  the  by-passes,  w  h»    .1 
be  sealed  by  a  representative  of  the  ;  :, 
and  opened  only  under  the  provisions  i;o\tiiu:i,;  Uurir 

approval. 
The  plans  for  sewerage  works  shall  show  the  entire 

area  of  the  municipality  and  the  i  •  '1 
streets,  even  if  the  construction  <  s 
is  to  be  deferred.     Where  grades  f 
less  than  1  ' ..  feet  per  second,  with  c 
used,  an  explanation  for  the  use  of  su. 

tioned  in  the  engineers'  report.     I': stances,  the  Board  will  approve  su^  r 
designed  on  the   separ;/  J 
system   is   used,   all   -  > 
calculate   the    run   oil.    t' 
project   shall   pro\ide   for 
nature  as  not  to  cause  une 
body  of  water  into  which 
to  be  discharged. 

When  I  hi  f 

an  existing  s Vi'.-:    ;y 
for  the  comprehension  ol  the  plans  netd  be  lunushed. 

A  1 
to  the  i  -  1 

plans. 
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Article  3910a  is  of  a  special  character,  and  usually 
does  not  appear  in  similar  acts.  Whenever  the  Board 
finds  that  on  account  of  the  geographical  situation  of 
two  or  more  municipalities  and  for  the  sake  of  their  future 
de^"elopment,  it  is  necessary  or  advantageous  for  such 
municipalités  to  perform  jointly  certain  sewerage  works, 
for  reason  of  health  or  economy,  the  question  may  be 
referred  to  the  Public  Utilities'  Commission  which 
determines  the  nature  of  the  work  to  be  executed, 
and  apportion  the  cost  of  such  works.  The  object  of 
this  article,  is  to  prevent,  in  the  case  of  contiguous  towns, 
water  intakes  and  sewer  outlets  in  close  proximity.  Any 
municipality  may  borrow  the  necessary  moneys  to 
comply  with  the  order  of  the  Commission  without  affecting 
its  ordinary  borrowing  powers.  One  such  case  is  now 
before  the  Public  Utilities'  Commission. 

Extensive  powers  are  conferred  on  the  Board. by 
articles  3911a,  b,  c,  d  and  e,  which  are  an  adaptation  of  the 
Bense  Act  of  Ohio.  They  permit  the  sanitary  control 
of  rivers  and  the  improvement  of  existing  water  supplies. 
The  method  of  procedure  is  as  follows:— The  Board 
investigates  the  polluted  body  of  water  or  the  source  of 
water  supply,  as  the  case  may  be.  The  results  of  its 
findings  are  transmitted  to  the  interested  parties,  and  a 
conference  is  held  at  wliich  the  parties  discuss  the  results 
of  the  investagation;  then  the  Board  gives  its  order. 
Any  municipality,  corporation  or  person  who  is  not 
satisfied  with  the  decision  of  the  Board,  may  appeal 
within  a  delay  of  fifteen  days,  and  the  question  is  then 
submitted  to  a  board  of  arbitrators  composed  of  two 
sanitary  engineers,  one  appointed  by  the  party  who  seeks 
revision  and  the  other  by  the  Provincial  Secretary.  If 
necessary,  the  two  engineers  may  appoint  a  third  arbitrator 
or  have  him  appointed  by  the  Superior  Court.  The 
decision  of  the  majority  of  the  arbitrators  is  final,  and  is 
executory  as  if  it  were  an  order  of  the  Board  of  Health. 

Any  municipality,  to  comply  with  the  order  of  the 
Board,  is  authorized  to  borrow  the  necessary  amount 
without  having  to  observe  the  required  formalities  regard- 

ing loans. 

Any  person  or  corporation  operating  waterworks, 
ordered  to  improve  the  quality  of  the  supply,  may  apply 
to  the  Quebec  Public  Utilities  Commission,  who  shall 
establish  the  apportionment  of  the  cost  of  the  improve- 

ment between  the  owner  of  the  waterworks  and  the 
municipality  using  the  supply.  This  provision  is  made 
in  order  to  protect  the  waterworks  owner,  in  the  instances 
where  the  supply  has  become  polluted,  due  to  causes 
beyond  his  control. 

A  heavy  fine  is  provided  to  enforce  this  section  of 
the  act,  and  moreover,  the  Board  has  the  right  to  have 
the  improvements  done  at  the  expense  of  the  municipality, 
corporation  or  person  in  default. 

Most  of  these  powers  have  been  granted  by  the  legis- 
lature  since   1915,   and   consequently   their   application 

has  been  somewhat  difficult,  due  to  the  conditions  created 
by  the  war.  Eight  filtration  plants  have  been  installed 
and  six  more  plants  have  been  ordered;  one  town  has 
changed  the  source  of  its  supply  and  another  one  is  resist- 

ing the  order  of  the  Board  ;  the  case  is  now  before  the  court. 
Two  sewerage  systems  have  been  ordered,  and  four  muni- 

cipalities have  been  required  to  join  in  a  common  sewerage 

project. 
Several  water  purification  plants  have  been  installed 

upon  the  recommendation  of  the  Board,  and  to-day, 
860,000  people  are  supplied  with  filtered  water,  and 
170,000  with  chlorinated  water.  Sewage  disposal  works 
are  seldom  needed  on  account  of  the  high  degree  of 
dilution  obtainable  in  most  cases,  and  it  has  been  the 
policy  of  the  Board  to  insure  a  safe  water  supply  by 
water  purification  rather  than  by  sewage  treatment. 

The  study  of  the  water-supplies  in  the  province 
shows  that  there  are  440  waterworks;  half  of  them  are 
very  small,  but  192  serve  minicipalities  with  a  population 
of  over  500  inhabitants.  The  combined  population 
served  by  these  latter  is  1,383,700. 

Sources  of  water  supplies  in  town  of  more  than 
500  population. 

Source  of  supply 

Rivers   
Lakes   

Springs  or  wells . . . 

Total   

Number  of 
works 

97 
20 
75 

192 

Population 

1,192,512 
52,879 

138,338 

Per  cent 
of  total 

population 86.2 3.8 10.0 

1,383,700      100.0 

It  appears  from  the  table,  that  86.2%  of  the  popula- 
tion is  supplied  with  river  water;  3.8%,  with  lake  water; 

10%  with  underground  water. 

The  water  obtained  from  lakes  or  springs  is  generally 
good;  the  water  derived  from  the  rivers  requires  purifica- 

tion. The  supply  of  86%  of  the  population  using  river 
water  is  filtered  or  chlorinated,  but  the  supply  of  the 
remaining  14%,  representing  60  towns,  will  be  difficult 
to  improve,  because  the  towns  are  small.  The  cost  of 
filtration  works  is  almost  prohibitive  for  a  small  municipal- 

ity; and  chlorination,  without  expert  supervision,  does 
not  afford  much  protection. 

A  new  method  of  controlling  the  operation  of  water 
purification  plants  has  been  tried  for  a  year.  The  method 
consists  in  the  examination,  for  the  presence  of  B.  Coli, 
of  daily  water  samples,  sent  by  mail.  By  this  means, 
any  decrease  in  the  efficiency  of  the  plant  may  be  quickly 
detected  and  remedied  before  harm  is  done.  Better 
results  have  been  obtained  from  chlorination  plants, 
by  this  continuous  control,  and  it  is  to  be  hoped  that  in 
the  near  future,  all  water  supplies  in  this  province  derived 
from  rivers  exposed  to  contamination,  shall  be  either 
filtered  or  disinfected. 

1 
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The  Seventh  Western  Professional 

Meeting  will  be  held  in  Niagara 

Falls,  September  16th,  17th  and  18th, 

and  the  Eighth  Professional  Meeting 

will  be  held  in  Halifax,  October 

13th,  14th  and  15th. 

Annual  Meeting  1921 

At  a  meeting  of  the  general  cornmittee  of  the  Toronto 
Branch  of  The  Institute  formed  to  arrange  the  details  of 
the  annual  meeting  at  Toronto  next  year  active  steps 
were  taken,  ensuring  the  greatest  possible  success  for  this 
gathering.  The  energy  with  which  the  members  of  the 
Toronto  Branch  have  taken  up  the  matter  of  the  annual 
professional  meeting  next  year  at  Toronto  combined  with 
the  excellent  choice  that  has  been  made  of  the  chairmen 
of  the  various  committees  indicates  that  there  will  be 
held  next  year  in  Toronto  a  meeting  which  will  equal  or 
surpass  any  other  in  the  amials  of  the  engineering 
profession  in  Canada.  This  year  has  already  seen  the 
profession  making  notable  strides  in  its  advancement, 
and  it  is  intended  by  the  members  of  the  Toronto  Branch 
that  next  year  will  see  the  engineering  profession  in  a 
position  of  strength  and  influence  much  greater  than  at 
any  previous  time.  The  entire  membership  of  The 
Institute  is  behind  the  Toronto  members  in  their  efforts 
in  this  connection,  and  it  is  expected  that  in  attendance, 
interest  and  achievement  the  annual  meeting  in  Toronto 
next  year  will  break  all  previous  records. 

The  following  have  been  selected  as  chairmen  of  the 
various  committees: — General  Committee:  Col.  H.  J. 
Lamb,  D.S.O.,  M.E.I.C.;  Finance  Committee:  W.  A. 
Bucke,  A.M.E.I.C.;  Entertainment  Committee:  Prof.  T. 
R.  Loudon,  M.E.I.C.;  Technical  Papers  Committee: 
C.  A.  McCarthy,  M.E.I.C;  Publicity  Committee:  J.  R. 
W.  Ambrose,  M.E.LC;  Accommodation  Committee: 
J.  B.  Carswell,  A.M.E.I.C.;  Service  Committee:  Prof. 
H.  E.  T.  Haultain,  M.E.I.C.;  Joint  Secretaries:  L.  W. 
Wynne-Roberts,  A.M.E.I.C,  and  J.  R.  Montague,  A.M. 
E.I.C. 

The  dates  suggested  for  the  meeting  are  Tuesday, 
Wednesday  and  Thursday  February  the  first,  second 
and  third. 

Improving  the  Highway  Improvement  Act 

W.  A.  McLean,  M.E.I.C,  Deputy  Minister  of 
Highways,  Ontario  is  responsible  for  a  change  in  the 
Highway  Improvement  Act  of  Ontario,  which  gives  a 
striking  illustration  of  the  recognition  that  the  building 
of  highways  involves  technical  knowledge  and  skill,  and 
that  as  far  as  Ontario  is  concerned  it  is  intended  to  have 
competent  direction  on  the  construction  and  maintenance 
of  the  highways  of  Ontario.  The  Council  of  The  Institute 
expressed  its  appreciation  to  Mr.  McLean  in  recognizing 
the  standing  of  the  membership  of  The  Engineering  Insti- 

tute of  Canada,  and  the  sentiments  of  Council  will  be 
endorsed  by  the  membership  of  The  Institute  in  this 
connection. 

The  wording  of  the  Act  mentioned  is  as  follows; — 
His  Majesty,  by  and  with  the  advice  and  consent  of 

the  Legislative  Assembly 

enacts  as  follows: — 

of  the  Province  of  Ontario 
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a  shortage  of  highway  engineers,  if  it  exists,  is  probably 
due  in  part  to  the  failure  of  rural  and  urban  Councils  to 
utilize  services  of  engineers  on  minor  works  of  road 
improvement  through  which  experience  would  have 
been  gained  to  qualify  them  for  the  present  under  demand. 

When  steam  railway  construction  was  initiated,  a 
similar  scaritv  of  railway  engineers  existed;  but  experience 
(said  to  be  a  costly  teacher)  rapidly  produced  a  corps  of 
railway  engineers  of  ability  adequate  to  the  wonderful 
results  which  have  been  reached. 

Highway  engineers  of  finished  calibre  and  qualifica- 
tions as  the  railway  and  other  branches  of  construction 

can  onlv  be  produced  through  the  medium  of  experience. 
But  this  I/is(itiite  would  submit  for  the  consideration  of 

the  Road  Congress,  that  technically  trained  men  will 
usually  respond  most  effectively  to  experience,  and  that 
the  most  valuable  supervision  can  be  produced  only  by 
providing  the  necessary  experience  for  technically  trained men. 

The  tendency  of  some  highway  authorities  has  been 
to  employ  practical  men  and  men  of  local  influence  in 
positions  which  might  readily  be  opened  to  young  engin- 

eers. The  Provinces  are  annually  turning  out  from  their 
Universities,  groups  of  young  men  who  have  spent  several 
years  of  labour  at  expense  and  without  remuneration  in 

Ijrocuring  a  technical  education.  As  a  practical  sug- 
gestion. The  Evgineering  Instiiute  would  offer  the  recom- 

mendation that  the  experience  which  is  largely  lost  by 
bestowing  it  upon  la^onen  might  with  benefit  be  conserved 
by  preferring  for  these  minor  positions,  young  technical 
graduates — a  practical  method  of  conservation  which 
would  ultimately  mean  much  as  a  matter  of  public 
economy  and  efficiency. 

In  submitting  this  view  the  Council  of  The  Engineer- 
ing Institute  is  aware  that  narrow  motives  might_  be 

imputed;  but  rather,  the  Council  is  disposed  to  believe 
that  the  national  advantage  of  well  qualified  and  expe- 

rienced engineering  services  in  the  great  work  of  highway 
development  will  be  accepted  by  the  Good  Roads 
Congress,  as  common  ground  for  co-operative  effort,  and 
the  sincere  interest  which  the  Council  has  already  express- 

ed in  the  proceeding  of  the  Congress." 

Convention  of  the  American'^Waterworks Association 

The  Fortieth  Annual  Convention  of  the  American 
Water  Works  Association  will  be  held  in  Montreal  June 
21-24,  the  Windsor  Hotel  being  the  headquarters.  A 
large  mmiber  of  members  of  the  Association  are  expected 
to  be  present  at  this  Convention  from  the  Dominioa  and 
from  the  United  States  and  a  very  interesting  programme 
has  been  arranged.  It  will  be  noted  from  the  programme 
that  members  of  The  Engineering  Institute  of  Canada  are  ■ 
taking  an  active  part  in  presenting  papers.  The  address 
of  welcome  will  be  read  by  Commissioner  R.  A.  Ross, 
M.E.I.C.,  President  of  the  Institute. 

The  Council  of  the  Institute  has  issued  a  cordial 
invitation  to  the  Waterworks  Association  and  convention 
delegates  to  make  use  of  the  Headquarters  Building  for 
any  purpose  they  may  require. 

*     *     * 
Tentative  Programme 

Monday,  June  21. 

Registration,    meetings    of    Executive    and    other 
Committees   and   informal   get   aquainted   meetings   in 
lobies  and  exhibit  room. 
Monday  Evening. 

Informal  reception  at  the  Windsor  Hotel. 
Tuesday,  June  22. 

Opening  of  Convention,  reading  of  following  papers: 
The  Municipal  Water  Supply  of  Montreal,  by  Thomas 
W.  Lesage,  M.E.I.C;  The  Works  of  the  Montreal  Water 
&  Power  Company,  by  F.  H.  Pitcher,  M.E.I.C;  The 
Experience  in  Montreal  in  the  Manufacture  of  Alum,  by 

James  O.  Meadows,  A.M.E.I.C.  ' Afternoon 
The  Water  Works  of  the  City  of  Quebec,  by  Arthur 

Surveyer,  M.E.I.C;  Water  Supply  Problems  in  the 
Province  of  Quebec,  by  T.  J.  Lafreniere,  M.E.I.C;  The 
Water  Works  of  St.  John,  N.B.,  by  Frank  A.  Barbour, 
M.E.I.C. Evening 

Water  Works  Experiences,  by  Beekman  C  Little; 
Economic  Features  of  Pumping  Station  Operation,  by 
Leonard  C  Day;  Difficulties  in  Building  the  Louisville 
Pumping  Station,  by  James  B.  Wilson. 

Wednesday,  June  23. 
The  New  Water  Supply  of  Winnipeg,  by  James  H. 

Fuertes,  M.E.I.C,  and  Wm.  G.  Chace,  M.E.I.C; 

President's  Address,  by  President  Carleton  E.  Davis; 
Reports  from  Sections;  Report  of  the  Association's Representatives  on  the  American  Electrolysis  Committee  ; 
Report  of  the  Committee  on  Private  Fire  Protection 
Services,  Nicholas  S.  Hill,  Chairman;  Report  of  the 
Committee  on  Official  Standards  for  Water  Analysis, 
Jack  J.  Hinman,  Jr.  Chairman;  Report  of  the  Committee 
on  Standard  Specifications  for  Cast  Iron  Pipe  and  Specials, 
Frank  A.  Barbour,  M.E.I.C,  Chairman;  Report  of  the 
Committee  on  Cold  Weather  Troubles,  Charles  R.  Bettes, 
Chairman. 
Afternoon 

Entertainment  by  the  Water  Works  Manufacturers 
Association,  possibly  a  trip  through  the  rapids  of  the 
St.  Lawrence  River. Evening 

A  smoker  for  the  men,  given  by  the  Water  Works 
Manufacturers'  Association,  and  for  the  ladies  a  theatre or  card  party. 

Thursday,  June  24. 
Discussion  of  Water  Meters.  This  will  be  opened  by 

several  papers  by  members  of  the  Association.  All 
members  of  the  Association  with  any  information  of 
interest  on  this  subject  are  requested  to  communicate 

with  John  M.  Goodell,  106  Loraine  Ave.,  L'pper Montclair,  N.J. 
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Dom.  Bridge  Co.  ;  V.  S.  Foster,  B.Sc.  (Univ.  of  Kansas) 
M.Sc.  iPenn's  State  Coll.)  of  Peterboro,  engr.  in  chge. 
D.C.  machine  design.  Can.  Gen.  Elec.  Co.;  L.  F.  Fyles, 
B.Sc.   (McGill  Univ.)  of  Calgarv,  Alta.,  deputy  district 
vocational  officer  for  Alta.  D.S.C.R.;  A.  M.  Grant,  B.Sc. 

(Queen's   Univ.)   of  Ottawa,   in   chge   of  triangulation, Montreal  and  district.  Geodetic  Survey  of  Canada;  R.  L. 
Hearn,  B.A.Sc,  (Univ.  of  Tor.)  of  Toronto,  chief  asst.  to 
hydraulic  engr.,   chge  of  designing  and  drafting  staff, 
Queenston-Chippawa  development;  V.  J.  Hvidt,   (Poly. 
Tech.  Copenhagen  '09)  of  Princeton,  res.  engr..  Copper Mountain  Branch.  Kettle  Valley  Rly.;  C.  J.  Jeffery,  of 
Armstrong,  B.C.,  res.  engr.  on  constrn.  C.N.R.,  Okanagan 
Branch;  F.  B.  James,  of  Walkerton,  Ont.,  private  practice 

B.  F.  Lamson,  B.Sc,  (Queen's  Univ.)  of  St.  Catharines 
asst.  city  engr.;  C.  J.  LeBlanc,  B.A.Sc.  (CE.)  (Ecole  Poly 
'10)  of  Montreal,  engr.  in  chge.  contract  works  road  dept Montreal;  W.  S.  Lockliart,  B.Sc.  (E.E.)  (McGill  Univ.; 
of  Montreal,   elec.   engr.   Engineering  Co.   of  Canada 
W.  M.  MacAndrew,  B.A.Sc,  (Univ.  of  Tor.)  of  Vancouver 
B.C.,  member  of  firm  MacAndrew-Jamieson  Eng.  Co. 
J.  P.  Mackenzie,  (Glasgow  Univ.)  of  Vancouver,  in  chge 
of  eng.   work,    Loomis,   McFee,    Henry    &  McDonald 
contractors;  M.  S.  Madden,  B.S.,  B.Sc,  of  Keewatin 
Res.  engr.  at  Keewatin  for  Man.  Hvdrometric  Survey 
W.  F.  McKnight,  B.Sc.    (McGill  Univ.)   of  Montreal 
educ.  director,  Nor.  Elec.  Co.;  R.  Morham,  of  Toronto 
draftsman  Hydro-Elec  Power  Comm.;  R.   R.  Murray 
B.Sc.   (N.S.  Tech.  Coll.)  of  HaHfax,  re-educ.  principal 
D.S.C.R.;  B.  T.  O'Grady,  of  Nelson,  B.C.,  locating  engr, 
for  P.W.D.  for  West  Kootenay;  F.  E.  Orr,  (Queen's  Univ.) of  Alfred,  Ont.,  supt.  in  chge  of  erection  of  plant,  Alfred 
G.  H.  Patterson,  B.Sc.  (Univ.  of  N.B.)  of  Quebec,  transit 
man  in  chge  of  foundation  work,  St.  Malo  Shops,  C.N.R. 
H.  C.  F.  Poste,  of  Cornwall,  Ont.,  mgr.  St.  Lawrence 
Power  Co.  Ltd.,  mgr.  Cedars  Rapids  Transmission  Co. 
W.  Ramsay,  (Dundee  Univ.)  of  Nelson,  B.C.,  dist.  engr 
West.  Kootenay;  J.  J.  Richardson,  of  Quebec,  Que.,  asst 

dist.  engr.  C.N.R.  ;  G.  L.  Ridout,  (R.M.C.  '07)  of  Toronto 
engr.,  Norman  McLeod,  Ltd.;  H.  S.  Rimmington,  B.C.E 
(Univ.  of  Man.)  of  Winnipeg,  designing  engr.  and  asst 
to  bridge  engr.  C.N.R.;  F.  A.  Ritchie,  of  Sault  Ste.  Marie 
drawing  and  engr.  on  constrn.,  Algoma  Steel  Corp.;  A.  R, 
Robertson,  B.A.Sc,  (Univ.  of  Tor.)  of  Toronto,  sales  engr, 
McGregor,  McGregor  and  Mclntyre,  Ltd.;  S.  G.  Smith, 
of  Toronto,  asst.  to  chief  land  surveyor,  C.N.R.;  R.  D 
Sutheriand,  B.Sc.  (McGill  Univ.)  (R.M.C.)  of  Montreal 
on  eng.  staff,  Electrics  Ltd.;  F.  E.  Umphrey,  of  Winnipeg, 
in  chge  of  drainage  dists.,  prov.  of  Man.;  J.  Veitch, 
(Heriot  Watt  Coll.)  of  Winnipeg,  engr.  in  chge.  mech 

dept.  Man.  Power  Comm.;  W.  C.  Way,  M  Sc.  (Queen's Univ.)  of  Ottawa,  director  of  surveys  lab.,  Dept.  of  Inter. 
H.   M.   White,    (Univ.   of  Tor.)    (Hons.)   of  Winnipeg: 
designing  engr.  Winnipeg  Branch,  Dom.  Bridge  Co.;  J.  M 
F.  Wilson,  B.Sc.  (London)  of  Winnipeg,  head  of  dept.  of 
elec.  eng.,  Kelvin  Tech.  High  School;  J.  Young,  (Univ. 
of  Tor.)  of  Winnipeg,  chief  inspector,  Western  Canada 
Fire  Underwriters  Ass'n. 

Juniors 

P.  Danais,  B.Sc.  (CE.)  (Queen's  Univ.)  of  Baie  St. Paul,  installation  of  water  plant  with  R.  Fortin;  N.  H. 

Daniel,  B.A.Sc.  (Univ.  of  Tor.)  of  Toronto,  drfts'man, 

Toronto  harbour  Comm.;  D.  C  M.  Davies,  of  Regina, 
inspector  of  P.  W.,  Prov.  of  Sask.;  R.  C  Eastman,  of 

Capreol,  Ont.,  res.  engr.  m't'ce  .of  way,  C.N.R.;  J.  W.  D. 
Farrell,  B.A.,  B.Sc.  (Queen's  Univ.)  of  Regina,  draftsman, 
irrigation  div.,  Dept.  of  Inter.;  H.  E.  Miller,  of  Charlotte- 
town,  P.E.I.,  in  chge  of  North  Lake  Boat  Harbour,  layout 
and  constrn.;  V.  C  Moulton,  B.Arch.  (McGill  Univ.)  of 
Westmount,  Que.,  estimating  and  drafting,  Douglas 
Bremner  &  Co.  ;  A.  Pirie,  of  Vancouver,  asst.  engr.  B.C. 
hydrometric  Survey,  Water  Power  Branch;  J.  R.  Ross, 
(Univ.  of  Man.)  of  Winnipeg  asst.  to  municipal  engr., 
Rockwood,  Man.;  J.  H.  Russell,  of  Peterboro,  Ont.,  with 
Russell-Townsend  Co.,  Contractors:  W.  J.  Rutherford,  of 
Westmount,  Que.,  attending  McGill  Univ.;  A.  B.  Ruther- 

ford, of  Westmount,  Que.,  attending  McGill  Univ.; 
W.  B.  Scott,  of  Montreal,  attending  McGill  Univ.; 
N.  H.  F.  Smith,  of  Ottawa,  Ont.,  in  chge  of  subdiv.  of 
adjusting  div.,  Geodetic  Survey  of  Canada;  A.  R.  Whittier, 

B.Sc  (Queen's  Univ.)  of  Ottawa,  final  year  Queen's  Univ.; E.  P.  Wilson,  of  Montreal,  attending  McGill  Univ.;  J.  K. 
Wilson,  of  Montreal,  attending  McGill  Univ. 

Associate 

F.  Hankin,  of  Montreal,  president,  Francis  Hankin 
&  Co.  Ltd. 

Transferred  from  the  class  of  Associate  Member  to  Me^nher 

W.  E.  Davis,  B.A.  (Ohio  State  Univ.)  of  Winnipeg, 
office  engr.  G.T.P.;  E.  P.  Fetherstonhaugli,  B.Sc.  (E.E.) 
(McGill  Univ.)  of  Winnipeg;  J.  D.  McBeath,  B.A.I. 
(Univ.  of  N.B.)  of  Moncton,  asst.  city  engr.;  P.  H.  Mit- 

chell, (Univ.  of  Tor.)  of  Toronto,  partner  CH.  &  P.H. 
Mitchell,  conslt.  engrs.;  W.  H.  Munro,  (S.P.S.)  of  London, 
Eng.,  senior  hydraulic  engr.,  Vickers,  Ltd.;  J.  J.  Newman, 
(S.P.S.)  of  Wmdsor,  Ont.,  private  practice;  J.  Rocchetti, 
(Liege  Univ.)  (E.E.)  of  Winnipeg,  chief  engr.  Man. 
Power  Comm.;  J.  S.  Tempest,  of  Ottawa,  Ont.,  super- 

vising hydraulic  engr.  Reclamation  Service. 

Transferred  from  the  class  of  Junior  to  Member 

J.  C  Brown,  (Univ.  of  N.B.)  of  Cons'antinople, chief  engr.,  Anatolian  Rlys.,  in  Asia  Minor. 

Transferred  from  the  class  of  Junior  to  Associate  Member 

G.  Affleck,  of  Winnipeg,  dist.  engr.  Reclamation 
Branch,  P.W.D.  ;  W.  W.  Dynes,  B.C.E.  (Univ.  of  Man.) 
of  Winnipeg,  asst.  engr.  City  of  Winnipeg;  E.  Duncan, 
(Glasgow  Tech.  Coll.)  of  Gait,  Ont.,  locating  engr..  Hydro. 
Elec  Power  Comm.;  L.  I.  Easton,  B.C.E.  (Univ.  of  Man.) 
of  Winnipeg,  designing,  bridge  dept.,  C.N.R.;  H.  F.  J. 
Estrup,  (Polytech.  Coll.  Copenhagen)  of  Welland,  Ont., 
director  and  president,  British-American  Shipbldg.  Co. 
Ltd.;  H.  P.  Heywood,  of  Toronto,  asst.  engr.,  Toronto 
Harbour  Comm.  ;  K.  R.  MacKinnon,  B.Sc.  (McGill  Univ.) 
of  Omaha,  Neb.;  K.  W.  Morton,  of  New  Westminster; 
B.C.,  asst.  engr.  on  design  and  supt.  of  constrn.  P.W.D.; 

W.  H.  Norrish,  B.Sc.  (Queen's  Univ.)  of  Ottawa,  in  chge of  D.L.S.  party;  G.  R.  Turner,  of  Fredericton,  N.B., 
asst.  res.  supt.  eng.  branch  K  unit.  D.S.C.R.  ;  C  S.  Walley, 

B.  Eng.  (Liverpool  Univ.)  of  Winnipeg,  supt'g.  engr., Lount  Eng.  Co.  Ltd. 

à 



J  II  I    K  N  A  i      (»  i      Mil      »   \  (.  1  N  J.  L  K  1  \  (.     I  N  S  T  I  T  L  T  fc    OV    CANADA 

•ju: 

TraHë/rrrtJ  /r0m  Ikr  elat*  of  S4tuirtil  lo  A'tvciale  .t/rmf" 

^.    IjuiKintai^iM'.    B.Si-.     i  Nkliill    I'liivj    > 
Î!    I     '         Htl"     I  :a\    oi  Mum  '  «f  Winm 

TrûntftrrftI  from  thr  elati  of  Studrnl  la  Juntor 

A.    M.    Alhcr. 
Munirt-al:   L.    K. 

"  '^•.    (C.K.)    (Mc<;ill    Iniv.^   of 

B.A.St-..    (.I'liiv.  of    lor.)  of 
H  'I.;   W.   ̂ .  (.ollias.   H.C.i:.,    (Man.   I'liiv.) 
t»:     ..  draftsnun.    bridge    fiiK-    dcpt.,    C.N.U.; 

W.  \V  Li-.i>:  IVC.K..  iMai».  l'niv.y  of  Selkirk.  Man., 
jn-'nKi::  .>ii  mustni.  C.N.K.;  L.  A.  Uubn-uil.  H..\.Sc. 

(C  ;val  L'mv.)  of  St.  I'lacidi-,  ̂ )uc.,  eiigr.  Iiydraula 
*«.i  ..V,.  ,.ipt.  of  LaiKls  and  Ki>'-'-  fm.  i».,  ;  j.  (j.  Irving, 
B.C.E.  I  Univ.  of  Man.)  of  W  t.  en^r.  tiood 

Koad«  Board;  H.  MacNcil.  «i  .M.Miu-.ii,  insi'man  on 
m'tct..  C.N.R.;  F.  G.  Roumhwaitt-.  HSt..  ̂ C.E.t  (McGill 
I'niv.  of  Montreal,  asst.  to  constrn  engr..  Atlas  Constrn. Co.  Ltd. 

Tkt  foUowing  Sludenlt   urre   tlecled 

n.  R.  Burton.  W.  L.  Campkin,  I.  B.  Cassidy.  C.  M. 
Ca>«Mn,  J.  F.  Hevenny.  A.  L.  lX)ucelie.  H.  A.  Gauthier, 

\V.  C  ciilnian.  \  .  \V.  Isaac.  L".  M.  Johnston,  I).  Ma^sey, L,  W.  May.  H.  H.  Nile*.  J.  B.  Parker,  F.  C.  K»chard^on. 
M.G.  Stewart.  J.  A.  Wright. 

\V.   L.    .Ml  I. AKIN,  AM  I     U 

781  Shaw  St  .  Torcmto, 

\n  Knquiry 

lùlilor,  Journal 
Dear  Sir. 

Il  I Thr    J„   

scxiion  in  which  M' 

t..  r.'  '  '   '  ■  ' 
iht 

1.  \Miai  >b  ih«  cri. 

and  Cast  Iron  at  'K...,^   -..     ..        

'J.  Wlial  is  llje  power  ratio  Ijetwetrii  a  wf»mj  and  a 
gear,  also  the  strength  of  the  teeth  ? 

3.  What  are  the  physical  propertir>  -..  .^uiimonial 
lead  ? Yours  truly, 

C.  I).  Norton.  A.M.E  I  C. 

British  .\merica  Nickel  Corporation  Ltd., 
IVschenes,  P.Q. 

.\lav  :,.  1920. 

p — I 
I 
o— - 

CORRESPONDENCE I 
J 

Re  Draftsmen  and  Engineers 

Editor,  Journal:— 
Dear  Sir, 

In  the  Febrtiary  issue,  a  letter  appeared  on  this 
subject. 

I  desire  to  deal  with  a  different  phase  and  show  that 
ii  is  allied  with  absorbing  outside  engineers  and  draftsmen 

into  Canada,  principally  from  the  Old-Counlr\'. 
In  r:  few  engineers  were  skilled  draftsmen. 

It  was  li.  :ii  for  field  men  to  Ix'  brought  into  the 
drafting  room  during  winter.  The  few  who  developed 

r,  ••'  -'*-ii'  'i  iH  IT'-;!'  «liiVw  ulty  in  getting  sent  out  again  as i.  iieer  took  the  place  of  the  chief 
(i  ivi-viiiL  iJi.iLiice  is  the  reverse.     Those  who 
«  quire  great  skill,  even  though  their  work  is  ver>' 
guuG.  arc  let  OUI  of  drafting  an\"way.  This  is  very  hard 
on  a  railway  engineer  in  a  slack  time.  Especialh'  so 
becau^  the  same  old  counirvTnan  stays  in  the  drafting 
room  and  in  the  minor  field  position>,  preventing  the 

engineer  in  winter,  and  the  N'arsity  nian  in  the  holidays, 
fr..n-  ..fling  experience  and  the  money  to  re-attend  the 
:  11.     .\t  the  head  othce  of  one  of  Canadas  great 
s>-.iji:-  ihis  spring,  there  were  six  Old  Countr\Tnen  and 
one  lone  Canadian  at  the  engineering  drafting  tables,  to 

1.  The  best  inf' 
in  the  standard  tex- 

these  are: "Hardening  and   iempeni.. 
E.  Jones,  published  by  Cassdl  and  t. 

library' j  ;  "The  Cr\stalli2ation  of  Iron  am: 

Millor,  published  by  Longmans  a:  '  '  ' "The  Composition  and  Heat  Tri. 
published  by  McGraw-Hill. 

2.  There  are  several  exc"- '  '-^ '  '» •  ■'■^ design  which  give   full   in! 

question:     "Machine  Design     uy  r.  i<. 
by  Wiley  and  Sons    in  the  library  :  "N! 
by  Smith  and  Marx,  pubhshed  by  \" 

3.  Very  little  on  the  subject  of  ..;., 
be  found  in  current  mining  literature.  1 

given  in  ".M  ' are  also  refi  : 
by  Osborne  and  \oii  lx;rii«.v.iU. 

In  coruiection  with  all  of  th»--  '-•—•;■• recommended  to  the   amma!  Vf 

Index,    the      ' Society  of 
Testing  M. 
Institute  f 

technical     jour:.  '\    as     "Lanadian 
"Machinery",     c   ::i  Nlining  Joumaî' 
eering   and   .Mining    Jounui '.     Tlie   pr. 
publishers  are  Wiley  and  N.<n>  and  .Mel.:... 
New  York. 

wind 

W . 

..  t..r— •■V.'—    lo 



308 JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF     CANADA 

i 
EMPLOYMENT  BUREAU I 

A  letter  has  been  received  from  Col.  Houliston  with 
information  regarding  appointment  of  eight  irrigation 
engineers  for  service  in  Mesopotamia.  Fuilher  partic- 

ulars with  regard  to  this  appointment  may  be  obtained 
from  headquarters,  any  of  the  Branch  Secretaries,  or 
Col.  J.  Houliston,  A.M.È.I.C.,  Dept.  of  Militia  &  Defense, 
Ottawa,  Ont. 

Situations   Vacant 

Boxes  83,  90,  87,  88.  89,  94,  and  93  are  filled. 
Boxes  still  available  92,  96,  99,  100,  101,  102,  103, 

104,  105,  106,  107,  109,  110. 

The  Paper  Company  referred  to  in  Box  92  in  the 
April  Journal  still  requires  instrumentmen,  draughtsmen 
and  rodman,  but  does  not  wish  applications  from  in- 

experienced men. 

Civil  Engineer 

Experienced  civil  engineer  wanted  for  pulp  and  paper 
company  in  the  province  of  Quebec.    Box  114. 

Investigation  of  Water  Power 

Civil  Engineer;  field  work — charge  of  party  on 
investigation  of  a  water  power.    Box  1 16. 

Hydraulic  Engineer 

Hydraulic  Engineer;  office  work,  designs  and  estim- 
ates on  hydro-elec.  power  house  work,  etc.    Box  118. 

Electrical  and  Mechanical  Engineer 

Electrical  and  Mechanical  Engineer;  office  work, 
designs  and  estimates  on  hydro-elec.  power  house  work, 
transmission  lines,  etc.    Box  117. 

Assistant  Draughtsman 

Assistant  draughtsman  for  new  development  in  wire- 
less apparatus  in  connection  with  experimental  and 

development  work,  good  opportunity  for  entering  the 
field  of  wireless  engineering.     Box  No.   111. 

Engineer  for  Consulting  Engineering  Work 

Engineer  to  take  charge  of  office  work  in  leading 

consulting  engineer's  office,  preferably  with  structural 
designing  experience.  Work  will  include  office  manage- 

ment and  design  principally  structural  work  on  buildings 
and  bridges;  layout  of  waterworks  and  sewerage  systems. 
This  is  a  permanent  position  with  good  prospects.  State 
experience,  references  and  salary  required.     Box  115. 

Junior  Assistant  Roadway  Division 

Wanted,  a  young  graduate  for  Junior  Assistant  in 
Roadway  Division.  A  permanent  position  for  the  right 
man.    Box  No.  119. 

Situations  Wanted 

Quebec  Land  Surveyer  S.E.LC.  Young  man  seeking 
employment  preferably  of  a  permanent  character.  Box 

No.  33-P. 
Civil  Engineer 

Civil  engineer,  A.M.E.LC,  sixteen  years  experience 
construction  work  as  chief  of  party,  squadman  and  assist- 

ant chief  draughtsman,  chemical  works  smelter  and 
railway,  present  salary  $250.00,  rural  situation  desired. 

Box  30-P. 
Civil  Engineer 

Civil  Engineer,  B.A.Sc.  S.P.S.,  Toronto,  four  years 
engineering  experience,  at  present  with  Pulp  Company, 
returned  soldier,  wishes  position  as  Assistant  Town 
Engineer,  or  Assistant  on  construction  work,  salary  S200 

per  month. 

Structural  Engineer 

Structural  engineer  with  varied  experience  including 
responsible  charge  of  important  works  both  in  Canada  and 
India,  would  like  to  become  associated  with  a  construction 
company  in  Ontario,  Quebec  or  Eastern  Canada.  Has 
had  responsible  experience  in  connection  with  drains  and 
sewers,  reservoirs  and  dams,  land  reclamation,  irrigation 
river  control  works,  open  caisson  foundations,  paved  and 
earth  roads  etc.  also  experience  in  reinforced  concrete 
steel  and  brick  construction.    Box  No.  3 IP. 

UNIVERSITY  OF  MANITOBA 
APPOINTMENT  IN  CIVIL 

ENGINEERING 

The  Board  of  Governors  will  proceed  shortly  to 
appoint  an  Assistant  Professor  of  Civil  Engineering,  hav- 

ing regard  especially  to  his  qualifications  in  Municipal 
Engineering  and  Hydraulics.  Initial  salary,  $2,500.  The 
successful  applicant  will  be  expected  to  enter  upon  his 
duties  on  or  about  September  1st,  1920.  Five  printed  or 
typewritten  copies  of  letter  of  application  and  testimonials 
should  be  in  the  hands  of  the  Board  of  Governors  on  or 
before  June  20th,  1920. 

THE  SECRETARY, 
BOARD  OF  GOVERNORS, 

University  of  Manitoba, 

Winnipeg,  Canada. 

Member's    Exchange 
Transit  for  Sale 

Buff  and  Buff  Transit.    5"  Horizontal  and  4"  Vertical 
Circle.  In  excellent  condition.  Price  $175.00.  Box  No.  lA. 

4 
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I  oninARiis 

i.iiut-roii  \.  Itiuk.  Jr.,  K.I.C. 

Canirnm  A.  Huck.  KI.C"..  duxl  from  piiruiiMHiia  at Black  I 

death   N'. 

on  Mari  t 
was  civil 

At  the  mm-  of  hi- 
with  tliL-  lihiik  l^iki- 

Jr 
l: 

W. 

'11  ii>  h*i«. 

Ill-  UllUi  1  - 

>l.ll  Ml      l''L.'     1.1       \\,t-     nUllUIKi  1      "1      ll'(       IIIU  I  11,1'.  11  iii.i: 

C'luiniiMoiiNlnp  RiiL'hv  tram.     After  jjraduatiini  Mr.  Hiak 
M  work  ill  Toronto,  latt-r  joiiniu' 

V  iTs  with  the  rank  of  l-ii-ulL-iumi. 
He  was  overseas  une  yrar  being  discliar^fd  in  June  1919. 

1  lent.  Chirence  Thome  Evuns,  Jr.,  E.I.C. 

Ihi-  iiordcr^î  Lltu•^  Branch  of  Tin  t'.nginrernig 
l:-'..t:!,  of  Canatla  suffered  the  lo<is  of  another  of  ils 
nuinUn»  m  the  death  on  the  9th,  instant,  of  Lieut. 
Clarence  T.  Evans.  Jr.  E.I.C,  after  an  illness  of  only 
one  wet'k.  Since  his  return  from  overseas  in  1918  the 
late  Mr  Kv.ins  h;id  been  drau^htsnian  for  the  Canadian 
Stft  Mibway,  until  a  few  months  ano  when 
he  :al  Motors  Corporation.   Walkerviik- 
in  a  similar  position. 

The  late  Lieut.  Evans  spent  two  and  a  half  years  in 

the  I'niversity  of  Michigan  on  mechanical  engineering. 1, .,  ;.,  .  ...,...^j^  35  aj^  honor  matriculant.  He  started  his 
i.areer  with  the  Packard  Motor  Company  in 

i^.-'jj.  m  r.'ll  h'  '         itr  with  the  tienenil  Motors 
Co..  in  the  exjK  liartmenl.     He  entered   7  A. 
Institute  as  Jumor  on  Nov.,  27th,  1919. 

Gerald  C.  Williams.  M.E.I.C. 

The  death  (Kcurred  m  Ikiroit  of  (J.  C.  Williams, 
.\. M.E.I.C,  who  a  few  months  ago  was  Secretary- 
Treasurer  of  the  Border  Cities  Branch. 

Mr.  Williams  was  bom  at  St.  Thomas,  Ont.  on 
.\pril  23rd,  1880,  and  was  educated  at  the  public  and 
hi^h  schools  of  his  native  town.  Mr.  Williams  was  from 
March  1901  to  September  1902  a  pupil  in  railroad  eni;in- 
eerine  with  the  Cirand  Trunk  WV-iern  Railway,  and  \sa- 
lat<  ■  ':isman  with  •  i  Salt  Comixiny. 
W\,  Mich.,    dr.:  ;    the    .\mencan 
Bnd^;e  Company.  Detroit.  Mich,  with  the  Canadian 
Bridi.  C.I  2'..  years  as  draughtsman  and  two  years 
as  to  principal  in  charge  of  work.     For  the 
past  .:in^ii  years  he  had  charge  of  structural  sales  with 
the  Canadian  Bridge  Co.,  Walkerville,  until  last  .August 
when  he  joined  the  finn  of  Whiteside  &  Kales,  Detroit, 
Mich.,  in  a  «^imilar  capcicity. 

inJi.. 
in  his  death. 

Peter  Scott.  A. M.E.I.C. 

Intimation  ha>  been  received  of  the  death  at  Glasgow, 
Scotland  in  April  last,  of  Peter  Scott,  .A.M. E.I.C     He 

Miiii 

Hr 

1: 

1  return  to  C 

\\ 

!<"'      •' 

\  ■ ill 

lia^  pa»a(.-d  a^ay. 

.Major  Thomas  Henry  Jone».  B..V.Sc.,  M.E.LC. 

After  thirty-seven  years 
engineer  of  the  citv  of  Brant i.-i.. 
Henry  Jones.  B.A.^.,  M.E.I.C. 
on   the  af'        •       of  Sunday.   Ai 
attack  ol  lia       The  lat»-  N! 
at  Brant  fold,  '  :  .\pnl 
from  McCiill  I  >  in  civi. 
ing  with  the  degree  of  B. A.Sc.,  in 

later  commenced  a  general  '>'  <•  'ii    <- 
or  in  the  city  of  Brant  ford 
ations  as  Provincial  aiKi   l>"ii:iju 
year  previous.     In   1883  he  was  . 

engineer   for  the  city  of  I" 
surrounding  townships.     I  ' 
has  had  cliarge  of  all  ; 
and  during  that  time  h. 
ing  himself  to  the  citizens  in  a  wa\ 
taking  a  severe  loss  to  the  city  i  . 

FamiliarK'  known  as  T.  Harn.'  J 

prominent  place  in  the  civic  activi-- He  was  an  ardent  chess  player,  an  < 
order,  a  keen  lover  of  sport^ 
rehju-u-   :«.!!(!   ciN'ic   nKftter-   !• 

M. 

sons.  Cjordon  H.  Jones,  a  i: 

in   the   late   war,    I\>i)  ' Misses  Wilma.  Marjo: 
CoK)neI  C  S.  Jone>.  (. 
and  S.  .Alfred  Jones. 
In  1892  the  late  M 

of    '/'l'     /•-'.«.,'.    Tt 

ll..    

ance.     H. 

will  a!v 
to  Ix 

lb77,  and 

.-    l-Ti.'I'n-t'' 

Ai 11 
/I 

d .il 

.'1 

>'
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i BRANCH  NEWS 

Victoria  Branch 

►0 

I 
i 

Horace  M.  Bigivood,  A.M. E.I. C,  Secretary. 

Engijieers  End  Seasoti — The  winter  social  season 
of  the  Victoria  branch  of  The  Engineering  Institute 
of  Ca  nada  ended  on  the  evening  of  Monday  April  26th,  with 
the  final  monthly  reception.  These  functions  have  been  held 
throughout  the  winter  in  the  K.  of  C.  Hall  and  have 
proved  popular  with  The  Institute  members  and  their 
friends.  They  have  assisted  in  keeping  up  interest  in 
the  local  branch.  It  is  planned  to  hold  luncheons  or 
meetings  of  some  form  during  the  Summer. 

Calgary  Branch 

Arthur  L.  Ford,  M.E.I.C,  Secretary-Treasurer 

C.  M.  Arnold,  M.E.I.C.  having  accepted  a  position 
on  construction  on  the  Lethbridge  Northern  Irrigation 
Project,    has    resigned    as    Secretary -Treasurer    of   the 
Calgary  Branch,  and  the  Executive  Board  has  appointed 
Arthur  L.  Ford,  M.E.I.C,  as  Secretary-Treasurer  in  his 
place. * 

At  an  informal  meeting  on  May  4th  in  Calgary,  a 
committee  was  appointed  to  consider  and  report  on  the 
question  of  the  Western  Professional  Meeting  which  it  is 
proposed  to  hold  this  Autumn.  The  committee  is 
composed  of  F.  H.Peters,  M.E.I.C,  G.W.Craig,  M.E.I.C, 
Alex.  S.  Dawson,  M.E.I.C,  G.  N.  Houston,  M.E.I.C, 
A.  I.  Payne,  M.E.I.C,  F.  Beach,  A.M.E.I.C 

The  Legislation  Situation  in  Alberta 

Arthur  L.  Ford,  M.E.I.C. 

Back  in  the  nineties  the  professional  engineers  in 
Eastern  Canada  were  active  in  the  matter  of  gaining 
legislation  for  engineers.  Two  Acts  were  put  through, 
one  in  Manitoba  and  one  in  Quebec.  After  this  the  whole 
matter  was  dropped  and  nothing  further  was  done  until 
about  three  years  ago,  when,  through  the  activities  of 
F.  H.  Peters,  M.E.I.C,  the  Calgary  Branch  of  the 
E.I.C  started  in  to  work  on  the  idea  again.  It  is  a  matter 

of  verA'  great  interest  to  all  members,  not  only  of  the 
Calgar>-  Branch  but  of  the  Alberta  Division  to  know  that 
Professional  Engineer's  Acts  have  been  passed  in  British 
Columbia  and  Manitoba,  are  before  legislatures  in 
New  Brunswick  and  Nova  Scotia,  and  particularly  that 
the  Engineering  Professional  Act  was  passed  by  the  legis- 

lature of  Alberta  on  or  about  April  10th  last. 

Printed  copies  of  the  Alberta  Act  are  not  yet  available. 
However,  the  joint  Committee  of  engineers,  who  were 
interested  in  gaining  the  legislation  supplied  copies  of  the 
proposed  Act  to  a  large  number  of  engineers.  The  Act 
as  passed  is,  generally  speaking,  the  same  as  the  proposed 

Act  except  that  registration  is  not  a  necessary  antecedent 
to  practice.  Registration  is  voluntary,  and  the  control 
as  regards  admission  and  registration  is  placed  with  a 
Board  appointed  by  the  Senate  of  the  University  of 
Alberta. 

The  Act  names  nine  professional  engineers,  represent- 
ative of  all  the  branches  of  the  profession,  as  corporate 

members  and  constituting  an  interim  council.  These  mem- 
bers are  given  the  necessary  powers,  and  their  duty  is  to 

enlarge  the  association,  by  providing  for  the  admission  of 
new  members,  and  their  duties  and  interim  offices  cease 
when  the  first  general  meeting  is  held. 

The  personnel  of  the  Interim  Council  is  as  follows: 
O.  E.  S.  Whiteside,  Près,  of  Can.  Mining  Institute, 
International  Coal  and  Coke,  Coleman,  Alta.;  L.  E. 
Drummond,  Tagler  Block,  Edmonton,  Alta.,  Consulting 
Mining  Engineer;  F.  H.  Peters,  M.E.I.C,  Commissioner 
of  Irrigation,  Calgary;  R.  J.  Gibb,  M.E.I.C,  Asst.  City 
Engineer,  Edmonton;  J.  F.  McCall,  Chief  Engineer,  Power 
Dept.,  City  of  Calgary;  F.  W.  Hobson,  Chief  Inspector 
of  Boilers,  Alberta  Government,  Edmonton,  Alta.  ;  W.  R. 
Pearce,  Supt.  of  Alberta  Goverrmient  Telephones,  Ed- 

monton; R.  A.  Brown,  City  Electrical  Engineer,  Calgary; 
R.  L.  S.  Wilson,  Prof,  of  Civil  Engineering,  University  of 
Alberta,  Edmonton. 

This  Interim  Council  held  an  organization  meeting 
at  Calgary  on  May  6th  and  laid  plans  and  made  as  many 
arrangements  to  carry  out  the  work  devolving  on  them 
under  the  Act  as  possibly  could  be  made  at  that  time. 
Such  interim  by-laws  were  passed  as  are  necessary  to 
provide  a  procedure  to  carry  on  the  business  of  the  Asso- 

ciation until  the  general  meeting  is  held.  The  interim 
entrance  fee  of  $10.00  was  fixed  with  a  view  to  making 
the  dee  as  low  as  possible  and  at  the  same  time  producing 
sufficient  revenue  to  carry  on  the  business.  The  interim 
by-laws  also  provide  that  the  first  election  of  officers  shall 
be  by  letter  ballot  so  prepared  as  to  produce  equal  re- 

presentation in  the  Council  of  the  four  main  branches  of 
the  profession,  viz: — civil,  electrical,  mechanical  and mining. 

R.  L.  S.  Wilson  has  been  appointed  Interim  Registrar 
of  the  Association  and  under  the  supervision  of  the  Board 
appointed  by  the  Senate  of  the  University  he  will  now 
proceed  to  adniit  new  members  to  the  Association. 

Applications  may  now  be  submitted  for  admission  to 
the  Association  of  Professional  Engineers  of  Alberta  and 
to  become  registered  as  a  Professional  Engineer  in  Alberta. 

Applications  should  be  made  in  accordance  with  a 
form  decided  upon  by  the  Interim  Council,  and  blank 
copies  of  this  form  may  be  obtained  from  any  member 
of  the  Interim  Council  or  from  the  Secretary  of  the  Calgary 
Branch  of  The  Institute.  The  forms  when  filled  in  should 
be  sent  to  R.  L.  S.  Wilson,  Interim  Registrar  and 
Secretary,  Association  of  Professional  Engineers,  Univer- 

sity of  Alberta,  Edmonton.  It  is  suggested  that  there  be 
included  with  the  application  a  concise  but  complete 
statement  of  the  applicants  professional  career,  giving 
details  pf  work  done  with  dates. 

All  applications  should  be  accompanied  by  a  remit- 
tance of  $10.00  payable  at  par  at  Edmonton  to 

R.  L.  S.  Wilson.     It  is  hoped  that  applications  will  be 
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I'l,.,  k.,,  .,  ,..  -i^i  ,.,>.i.v  .1.1.  ...  .iiv  public  but  also  K'^'i" 
.1  pn>i>fr  matinal  rwx>j;nilion  to  the  profi->>ional  en^jinci-r. 

It  wiHild  Mt-m  tlial  the  fwliiiK  towards  tliis  new 
ANSOi'iatKM)  i>  very  favourable  lha>unhoul  ihe  pro\'ince 
nol  only  by  members  of  Tht  IttstituU.  but  by  all  profes- 

sional en>;ineers. 

TIk'  joint  commiltees  which  were  formed  for  the 
purpose  of  brin>:inK'  the  Act  before  the  legislature  were 

very-  ■  '                   team  play  amonjjst  all  branches 
of  tli.  .i)n  and  it  i>  i-xix^'ted  that  this 
!•  nlained  by  all  the  engineers  in 
ti  md  the  Act  and  making  it  a 
success 

On  May  4lh  an  informal  meeting  of  engint^Ts  was 
held  at  the  Board  of  Trade  Rooms.  Calgary,  to  discuss 
the  question  of  the  formation  of  an  Association  of  Profes- 

sional Engineers.  Mr.  Peters  was  chosen  to  act  as  chair- 
man and  after  he  had  reviewed  the  work  that  had  been 

done  to  secure  legislation  in  this  pro\ince  as  well  as  in 
other  pro\inces  of  Canada,  he  called  for  a  full  discussion. 
This  di^ussion  developed  that  thr  it  were 
in  favour  of  the  forming  of  the     .  .^h  was 

afterwards  proved  b>-  the  passing  ol  a  motion  to  that 
effect  b>'  a  unanimous  \ote. 

About  forty  to  fifty  engineers  representative  of 
various  branches  of  the  profession  were  present,  and 
interest  in  the  question  was  fully  sustained  until  the 
hour  of  adjournment  was  reached. 

Immediately  after  the  meeting  on  May  4th 
liiose  members  of  the  Calgary  Branch  who  were  present 
discussed  informally  another  very  important  question. 
As  the  Edmonton  Branch  had  found  it  impc»ssible,  on 
account  of  their  acliN-ity  in  connection  with  the  Profes- 
^'  Act.   to  go  ahead   with  the   Western 
1'  '.ing,  they  had  thrown  open  the  field to  any  other  \N  estem  Branch  which  would  like  to  under- 

take the  holding  of  this  meeting.  Mr.  Craig,  the  acting 
Chairman,  dwelt  on  the  excellent  meeting  which  had  been 
put  on  by  the  Saskatchewan  Branch  at  Saskatoon  in  1918 
and  expressed  him;<lf  as  in  fa\our  of  the  Calgary  Branch 

^■'  ■  .vith  it  p!  ■  -ui table  arrangements  could 1«  a  succi  t^^. 

After  considerable  discussion  as  to  ways  and  means 
the  meeting  usiy  expressed  itself  in  favour  of 
holding    the    w  .    Professional    Meeting   under   the 
auspices  of  the  Calgary  Branch  this  summer  and  appointed 

-rf  A  .j:  i;  .^     ,  ̂   :  i;  ■- 

the  iViniiiuon  • 

and  joily  three  days  at  Banlt  under 

At  a  m.    •  ■  ■    '  •'       '      '  -  •'- Dominion 
Arthur  1..   Iwm.:   w, 

sun.tt-<l    C".  M.    Ar' out  of  town      .\ 
duties,  Mr.  Aril' 

Saskatchewan  Branch 

J,  S.  lieSUtn,  M  t.IX'.,  >fCT(lary-l  rtaeu'c 
The  summer  meeting  of  the  Saskatchewan  Brarkch 

will  be  held  on  Thursday,  July  15. 

Wiiinipeé  Branch 

Geo.  L.  Guy,   .V.A'./.C,  Stcretary-Treaturt- 

On  April  21st  at  the  regular  meetinc  of  the  bra- 
held  in  the  I'niversitv  of  Manit- 
C.  A.  Clendening.  AAl.E.I.C.  . 

tions  on  Electrical  Distribution". 

The  paper  dealt  with  the  ei'^- "'•        •'   ;•'  -^•' "'•>•• tion  very  fiilh-.    An  interesting 
which  a  large  number  of  the  mi 

On  Thursday.  May  6th.  ti.< 
Branch  was  held  in  the  University  b. 

Reports  of  Commiltees  were  receiviv.  ̂ ..^^  .:;'^-     --•• 
The  report  of  the  Secretary  show  ed  ihat  a  very  -  _ 
season  had  just  been  closed. 

Total  enrollment  to  dale  showed: 

Members   
Associate  Memberv. 

Juiuors Students 
Local  .affiliates. 

Total  membership.    L'-k» 
An  increase  of  44  over  the  pnexious  year. 

The   average   attendance   per  meeting   durm»;    ilk- 

ses-^  ■    ."). 
■nnt  men^ure-"  were  carried  îhrtnj^h  dur-.*^  j 

the  ses- 
eers.   K'.          -  -    ^     V   

Alkali  Si>tls"  and  the    "l^ralimg  ol  New  By-laws 
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The  retiring  chairman,  Mr.  W.  P.  Brereton  thanked 
the  members  and  committees  for  their  co-operation  during 
his  term  of  oiifice,  and  congratulated  the  branch  on  its 
progress  during  the  recent  year. 

The  scrutineers  reported  the  following  elections: 
Chairman:  W.  M.  Scott. 
Sec.-Treas.:  Geo.  L.  Guy. 
Executive  Com:  E.  P.  Featherstonhaugh, 

J.  Brydon  Jack, 
A.  W.  Smith, 
J.  G.  LeGrand, 
J.  M.  Leamy, 
J.  G.  Glassco. 

Auditors:  W.  Aldrich. 

R.  H.  O'Reilly. 
Nomination  Com:  E.  V.  Caton, 

A.  W.  Smith, 
J.  H.  Douglas, 
F.  H.  Farmer, 
B.  Gaffrey. 

Research  Com:                 D.  S.  McKenzie, 
J.  W.  Dorsey, 
J.  Finlayson, 
W.  J.  Melstead, 
T.  Kipp. 

Programme  Com:  W.  M.  Scott, 
D.  McLean, 
J.  G.  LeGrand, 
D.  R.  Deacon, 
J.  M.  Leamy. 

Library  &  Geo.  L.  Guy, 
Publication  G.  B.  McColl, 
Committee:  G.  H.  Brown, 

D.  F.  Gorie, 
G.  P.  Morse, 
E.  P.  Patterson. 

Legislation                        W.  J.  Dick, 
and  Public                        J.  M.  Leamy, 
Affairs:                                M.  H.  Lyons, 

S.  E.  McColl, 
A.  J.  Taunton. 

Advisory  Com:  J.  G.  Sullivan, 
H.  M.  Ruttan, 
J.  G.  LeGrand, 
Frank  Lee, 
D.  H.  Ross. 

Councillors: W.  M.  Scott, 
T.  R.  Deacon. 

Among  other  business  transacted  "VV.  G.  Chase, M.E.I.C.  reported  that  certain  Engineers!  nterested  in  the 
disintegration  of  concrete  would  be  visiting  the  City  in 
the  near  future.  The  committee  was  authorized  to  make 
the  necessary  arrangements  for  their  entertainment  and 
if  necessary  to  arrange  for  meetings,  at  which  an  inter- 

change of  view  and  discussion  can  be  arranged. 
Notice  of  motion  was  given  to  amend  the  by-laws 

and  to  allow  juniors  being  allowed  to  vote  on  branch 
matters,  and  to  hold  office,  except  that  of  Chairman. 

A  letter  was  received  stating  that  Calvert  Townley, 
President  of  the  American  Institute  of  Electrical  Engin- 

eers, would  be  passing  through  Winnipeg  on  his  way  west 

early  in  June.  The  secretary  was  instructed  to  write 
and  invite  Mr.  Townley  to  stop  off  on  his  way  through 
and  meet  the  local  engineers.  The  committee  was 
instructed  to  make  the  necessary  arrangements  for  his 
entertainment  if  he  accepted  the  invitation. 

Border  Cities  Branch 

J.  E.  Porter,  A. M.E.I.C,  Secretary-Treasurer. 

The  regular  monthly  meeting  was  held  on  May  7th. 
in  the  auditorium  of  the  Chamber  of  Commerce,  with 
H.  B.  R.  Craig,  Chairman,  presiding. 

The  first  item  of  business  taken  up  was  the  amend- 
ment of  the  Branch  By-laws  allowing  Juniors  of  The 

Institute  to  have  the  same  rights  as  Corporate  Members 
with  the  exception  that  a  Junior  Member  shall  not  be 
eligible  for  election  as  Chairman. 

A  very  interesting  feature  of  the  evening  was  the 
presentation  of  the  Gzowski  Medal,  awarded  to  Geo.  F. 
Porter  Esq.  M.E.LC.  by  the  Gzowski  Medal  Committee 
of  1919,  for  the  part  taken  by  him  in  the  preparation  of 

the  paper  entitled  "The  Design  Manufacture  and  Con- 
struction of  the  Superstructure  of  the  Quebec  Bridge". The  joint  authors  of  this  paper,  Messrs  Phelps  Johnston 

M.E.LC.  and  G.  H.  Duggan  M.E.LC.  were  each  to  be 
presented  with  the  Gzowski  Medal  in  Montreal.  On 
presenting  the  Medal,  the  Chairman  pointed  out  that 

this  Medal  is  awarded  yearly  for  "The  Premier  Engin- 
eering Paper  in  Canada",  and  he  took  occasion  to  con- gratulate the  Branch  on  their  having  as  a  member  one 

of  such  pre-eminent  ability  and  importance  in  the  Engin- 
eering and  Industrial  world  as  Mr.  Porter. 

This  paper  has  been  distributed  to  the  members  of 
The  Institute  and  has  created  a  great  deal  of  favorable 
comment.  It  has  been  acknowledged  by  experts  to  be 
in  its  year,  the  outstanding  engineering  publication  in 
engineering  circles  throughout  the  world.  Mr.  Porter 
and  his  two  associates  have  good  reason  to  be  proud  as 
winners  of  this  Medal.  Mr.  Porter,  in  reply,  gave  the 
members  considerable  encouragement  in  the  work  of  The 
Institute. 

The  present  financial  status  of  the  Branch  was  dis- 
cussed at  some  length  and  the  possible  sources  of  income 

were  considered.  As  the  Branch  was  somewhat  in  arrears 
the  motion  was  carried  unanimously  that  a  circular  letter 
be  sent  to  the  members  requesting  a  voluntary  subscrip- 

tion of  from  two  to  five  dollars  for  the  maintenance  of 
the  Branch. 

Mr.  Craig  reported  the  recent  Conference  of  Ontario 
Representatives  and  Council  at  Montreal,  dealing  with 
the  questions  of  Legislation  and  Salary  Schedules,  and 
the  action  taken  at  this  Conference  appeared  to  meet 
with  the  approval  of  those  present. 

In  the  absence  of  M.  E.  Brian,  Branch  Representative 
on  Provincial  Council,  the  Chairman  gave  a  brief  report 
of  the  Proceedings  of  Provincial  Council  Meeting  held 
recently  in  Toronto. 

The  meeting  adjourned  at  10  P.  M. 



J  U  I  R  N  A  I     t)  K     I  UK    E  N  C;  1  N  E  b  K  1  N  O    I  N  S  T  I  I  Lit    U  F    CANADA 

1113 

Niagara  l'eiiiiiMiia  Hraiuh 

It.   I'.  John»ou.   A.M. h   I  • 

hvcls'  r 

C.    1> 
attei; 

III 
1,  ...i     M  I-  I 

).  n ,,'     i!,. 

BraiK'h, 
ar  '   '  ' 

t' M 

c< 
a'  ,  . 
th.-  :  ---  ! 
DiNitkion  Executive  held  m   lt»n»mo  t>n  April  LMiti. 

'  ihi-  lii  ■    ■  ■    It  thf 
on  Api  h  !  >r. 

.m  Apnl    l.illi.     Mi.   li. 
ill    ;i    <1»i:i!    i  ;i]>;nn  \  .    \' 1   lia-. 

!    and 

'le 

il 

I 
U 
N 
W 

wi; 

1»  III  lilt-  Hm>ki'r  l^lt-v^l^^ 

.  N.Y.  NiX)ki-  mi  "Ihf  Pu: 

>upplit->.' 

Nugard  Ihstnct 
ft 

a: 

c 

with  thi'  ̂ ubjtxt  m  !  way. 
1  ucf  to  the  natural  >>(  the 

The  physical  It-atures  ol  water  were 
'•  ''r  with;  hardness  due  to  mineral  salts  in  siolution 

.>ds  and  de\it.is  for  s«^)fteninn  water  for  industrial 
::y  purjxjsis.     The  sanitary  aspect  of  the  subject 
1  the  removal  of  micro-orj^anisms  by  means  of 

.ir;oUs  lUters  and  chemicals. 

\    jox!  di-^ussion  took  place  at  the  close  of  Dr. 
-  -    .;.::,  >>  m  which  A.  Milne,  A.M.E.l.C.  of  the 
>  Water  Works.  tot)k  the  leading;  part.    Mr. 
>!  i  the  early  history  of  water  purilication  and 

li  how  stead\'  improvements  had  brought  the  science 
-,   :     us  present  etlicient  slate.  N.  R.  Ciibson,  .\.M.E.I.C.. 
pn>posed  that    the   Branch  should   study   the   propt)sed 
•v.etropolitan  water  supply  scheme  for  the  cities  and  towns 
:  the  Niagara  District.     Mr.  Gibson  advised  that  it  was 

lot)  early  yet  to  take  an\'  definite  action  as  no  sjiecific 
pr<ip<>^ilion  had  been  put  fonvard  by  its  originator  up  to 

Ml  time  and  closed  his  remarks  by  proposing  a 
anks  to  Dr.  Snowdon  for  his  paper.   The  motion 

w  iided  by   W.   P.  Near.  M.E.I.C.  and  carried 
;:   j.sly. 

.\  few  items  of  business  look  up  a  short  amoiml  of 

ii-eting's  time.  .Vmong  these  was  the  question  as  to 
....  ;urm  of  gathering  the  coming  annual  meeting  of  the 
branch  should  take.  The  discussion  on  this  brought  out 
the  feeling  of  the  members  and  gave  the  committee  in 
charge  of  the  arrangements  data  with  which  to  proceed. 

The  attendance  of  the  meeting  was  about  thirty. 

F.  E.  Stems,  .\. M.E.I.C.  of  the  Niagara  Peninsula 
Braiwh,  has  been  chosen  by  the  Executive  as  convenur 
of  the  recently  appointed  Branch  Legislation  Committee. 

A.  C.  D.  Blanchard.  M.E.I.C.  chairman  of  the 

\'i.'<i'ara  Peninsula   Branch,   has  the  congratulations  of 
iiranch  in  having  recently  been  elected  a  Councillor 

J-  .iic  of  the  additional  I  ouncillors  to  represent  the  new 
distnct  in  Ontario. 

One  of  the  most  successful  .Annual  Meeting?  of  the 

Niagara  Peninsula  Branch  was  held  on  Ma>-  19th.  The 
mertmg  io«jk  the  form  of  a  dinner  and  smoker  and  a  ver\' 

are. Ctiairnuin.  W.  P.  Neuf, 

Nice  Cliairman,    N.  R.  Cjibson. 

«^  .'I'l.  :.-  ]t,\  V    lohnv.n. 
Falls.  Ont. 

iV 

Executive. H.  L 

IC 

W.    H                    :. 
F.  s.  l-aarf, 

A.  J.  Grant. 
(Ex.  ofïicio».         A.  C.  D.  Blanchard, 

Lt.-Col.  R.  \V.  Leonard. 

Toronto  Branch 

H.  A.  (iuldman,  A.M.E.l.C.  SterttaryT 

.\  special  General  Meeting  of  the  Tomnto  Branch 
was  held  at  the  Mining  H  ■   «f 
Toronto  on  Thursday.  Nlay 

At  the  request  of  the  Council  of  TA. 
J ti.'iiiiuii-    ••/  Cittiiula   arrangements   were   m.-.^.^ 
presentation  at  this  meeting  of  a  gold  badge  of  : 
membership    in    Tfit    h 
to  Dr.  W.  H.  Ellis,  late  . 

and  Engineering  of  the  Liuvcr^ii>  ol   K»ri^>ni>' 

Professor  H.   E.   T.   Haultain.   M.El.e  •  ̂ri,  f 
speech  of  introduction  pointed  out  the  va 

possessed    by    Dr.    Ellis.     They    were,    he    --:.■.     —   .■■■■■ 
academic,    scientific    and    business    nature,    and    he  was 
eminent  in  all  three.    He  w: 
a  skilled  raconteur  and  a  !. 
standing    man    of    culture    m     ii»e     I 
sided,    well-rounded.     Many   men   hnd 
Ix-neficent  influence  in    the  cha: 
he  was  iK)t  of  a  soft,   gentle.  a,..i..v.... 

lx)rne  arms  in  his  countn.'s  ser\'ice.     1- 

clash  resulting  f  ' Provincial  G<>\.  ; 
of  :  :.  in  wi. 

res]  -  .      .    he  ha' 
passed.      Ihrou. 
Research  had  U...  ̂      .• 
was  specially   worthy  ol  welcome  by    the   tm^trntenm^ I  uxtituU. 

.    ol  the 
C    H     Ru-^t     MEIC.   followed. 

adn 
\V\; 
the  gold  badge  to  Dr.  1 

In  repKing.   Dr.   h..i-  .-..n^w  i...-.   .. ..^^    --  no 
an  engineer,   he   had   long   wiM-ked   and    associated  w\l 
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engineers,  and  had,  perhaps,  gained  some  of  their  at- 
mosphere.   He  appreciated  the  honor  greatly. 

After  the  presentation  of  the  badge.  Professor  W.  A. 
Slater,  B.S.  CE.  M.S.,  Engineer  Physicist,  United 
States  Bureau  of  Standards,  proceeded  with  a  lecture  on 
the  tests  of  Reinforced  concrete  beams  and  ship  frames 
for  the  United  States  Emergency  Fleet  Corporation. 

"There  is  a  general  impression  that  the  concrete  ship 
has  failed,"  said  Professor  Slater.  "I  wish  to  correct 
that  impression.  I  am  not  ready  to  say  that  it  has 
been  an  unqualified  success,  but  structurally,  so  far  as 

we  know  anything  about  it  in  use,  it  has  been  a  success." 
A  concrete  ship  would  suffer  the  same  damage  as 

other  types  of  ship  in  collision,  said  Professor  Slater. 
The  salvation  of  the  ship  was  the  ease  of  repair  and  the 
smallness  of  the  hole  resulting  from  impacts.  Extensive 
tests  had  been  carried  out  to  prove  the  strength  of  re- 

inforced concrete  for  ship  purposes.  The  failure  of  the 
concrete  in  these  tests  had  been  a  tension  failure.  They 
showed  that  it  was  necessary  to  inspect  the  steel  used 
as  carefully  as  the  concrete. 

Professor  Slater  had  a  number  of  slides  showing  the 
members  that  were  tested  and  also  the  diagram  and 
tables  that  were  prepared  after  the  tests  giving  the 
results  obtained  and  the  conclusions  arrived  at.  He 
also  had  a  complete  moving  picture  outfit  showing  the 
testing  work  in  actual  performance. 

A  very  interesting  discussion  followed  in  which  many 
members  took  active  part. 

The  meeting  adjourned  at  11.45  P.M. 

Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary 

A  regular  meeting  of  the  Branch  was  held  on  Thursday 
April  22nd,  1920,  when  a  paper  was  read  by  P.  P.  Westbye, 
gen.  mgr.  of  the  Wm.  Hamilton  Mfg.  Co.  of  Peterborough. 
His  subject  was  the  History  and  Development  of  the  Pulp 
and  Paper  Industry.  Many  lantern  slides,  made  from  Mr. 

Westbye's  own  collection  of  photographs,  were  used,  and also  a  film  loaned  by  the  Ontario  Government  Motion 
Picture  Bureau. 

The  Annual  Meeting  of  the  Branch  was  held  on  May 
6th,  in  the  Board  of  Trade  Rooms.  The  Vice-Chairman, 
R.  H.  Parsons,  being  called  out  of  the  City,  appointee! 
C.  E.  Sisson  to  act  as  Chairman  of  the  meeting. 

The  first  item  of  business  was  the  appointment  of 
two  scrutineers  to  act  with  R.  B.  Rogers  in  counting  the 
Ballot  for  the  election  of  officers.  R.  E.  Stavert  and 
J.  H.  Reid  were  elected  for  this  work,  and  retired  with 
Mr.  Rogers. 

While  the  ballots  were  being  counted,  Mr.  Sisson 
gave  a  short  report  on  the  activities  of  the  past  season, 

and  referred  to  the  change  from  the  Engineer's  Club  to the  Branch  of  The  Institute. 

E.  R.  Shirley,  Chairman  of  the  Meetings  and  Papers 
Comrnittee  read  the  report  of  that  Committee,  as  follows  : 

"The  year  just  coming  to  a  close  marks  the  inaugura- 
tion of  a  new  era  in  Peterborough  Engineering  Circles. 

During  the  year  we  have  been  somewhat  disorganized 
owing  to  the  passing  of  the  old  Engineers  Club,  and  the 
establishment  of  the  new  Branch,  the  delay  consequent 
upon  the  election  of  the  new  officers,  adoption  of  new 
By-Laws,  and  appointing  of  new  Committees.  Finally  we 
have  been  most  seriously  handicapped  by  the  lamentable 
death  of  our  Chairman,  G.  Reid  Munro,  and  another  of 
our  fellow-members,  A.  F.  Bookhout. 

In  spite  of  these  difficulties,  we  are  able  to  review 

our  year's  work,  and  report  a  most  successful  season. 
The  meetings  held  were  as  follows: 

September,  18,  1919:  "Construction  Methods  on  the 
Hunter  Street  Bridge."  Speaker,  Chas.  Townsend,  of  the Russell-Townsend  Co. 

November,  6,  1919:  Inaugural  Banquet  of  Peter- 
borough Branch. 

December,  8,  1919:  "Central  Ontario  System  of  the 
H.  E.  P.  C.  Speaker,  G.  B.  Smith,  Belelville,  Super- 
intendent. 

January,  8,  1920:  "Digest  of  Proposed  Legislation 
for  Engineers."     Speaker,  Jas.  Mackintosh,  Peterborough.. 

January,  24,  1920:  Continuation  of  same  subject. 

February,  12,  1920:  "The  Economic  Significance  of 
Canada's  Fire  Waste."  Speaker,  J.  Grove  Smith,  Domi- nion Fire  Commissioner.  Illustrated  with  lantern  slides 
and  moving  pictures. 

February,  19,  1920:  "Water  Filtration."  Speaker. R.  L.  Dobbin,  Waterworks  Superintendent.  Illustrated 
with  Lantern  Slides. 

March,  18,  1920:  "Institute  Affairs."  Speaker,  A.  B.. Lambe,  Sec.  Provincial  Division. 

April,  8,  1920:  "Frazil  and  Anchor  Ice."  Speaker, John  Murphy  of  Ottawa.  Illustrated  with  moving 
pictures  and  lantern  slides. 

April,  22,  1920:  "History  and  Development  of  Pulp 
and  Paper  Industry."  -Speaker,  P.  P.  Westbye,  Gen. Mgr.  Wm.  Hamilton  Co.  Illustrated  with  lantern  slides 
and  moving  pictures. 

The  inaugural  banquet  marking  our  entrance  into 
The  Institute  was  probably  the  most  successful  affair  of 
its  kind  ever  held  in  Peterborough.  It  was  graced  by  the 
attendance  of  the  President,  Vice-Presidents,  and  members 
of  the  Council,  and  also  many  of  the  most  prominent 
engineers  of  the  Dominion.  This  banquet  is  still  referred 
to  by  our  guests,  as  well  as  ourselves,  as  the  one  big  event 
of  the  year.  We  hope  to  duplicate  the  performance  next 
Fall. 

You  will  note  from  the  outline  of  the  meetings  given 
above  that  we  have  increased  the  number  from  one  to 
two  per  month.  We  were  of  the  opinion  that  this  would 
increase  the  interest  in  the  Branch,  and  due  to  the  added 
opportunity  of  mingling  together  and  becoming  better 
acciuainted,  be  of  mutual  advantage  to  all  the  members. 
It  is  our  recommendation  that  this  practice  be  followed 
by  our  successors. 

P.  L.  Allison,  Chairman  of  the  Membership  Com- 
mittee reported  as  follows: 

"When  the  Branch  was  organized  last  year,  there  was- 
a  membership  of  25  corporate  and  4  juniors.  In  spite 
of  the  fact  of  the  death  of  our  late  Chairman,  G.  R.  Munro,. 
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.  l\fij  niadi*  ihfir  ri'ikirt  and  declared 
to  dirt-ct  the  alTairs  of  the  Bratich tlu 

for  t  :i: 

HoiH»rary  Cluinuan,  R.  B.  Kotjers.  M.K.I.C 
Chairman.  R.  II.  Parsons.  M.K.I.C.  City  Kngineer. 

\  la-  Chainnan.  P  L.  Allison.  M.E.I.C..  Industrial 
Control  !  haii  litneral  Klectric  Co. 

Stv!..  ...    .  ...  ...  .      -bin.  M.li.I.C.  City  \Vat<rvicirl,> 
"^ujK-nntendent. 

Tr.asurer.  D.  L.  McLaren.  .X.M.E.I.C.  .\sMiLaiu 
i\:ii.;iiiivr.  Can.  Cicn.  Elec.  Co. 

lixtx'utive  Conunittee: 
C.    H.   Sisson.    M.E.I.C.,    Transformer    Engineer,    Can. 

Lien.  Elcc.  Co. 

P.  P.  Westbye.  M.E.I.C.  C.en.  Mlt.  \Vm.  Hamilton  Co. 
Ja>.  Mackintosh.  M.E.I.C.  Hydraulic  Enj^neer.  Hydro. 

Elec.  Power  Comm. 

I).  !..  \V.  Magie,  M.E.I.C.  Works  Engineer,  Can.  Gen. 
Elec.  Co. 

.\.  L.  Killaly,  .\. M.E.I.C.  Superintendent.  Trent  Canal. 
C  H.  Rogers.  M.E.I.C.  Manager  Peterborough  Canoe  Co. 

R.  L.  Dobbin  was  elected  to  represent  the  Branch 
on  the  Executive  of  the  Ontario  Provincial  Division. 

\fter  the  armounceraenl  of  the  result  of  the  elections. 
:     inal  entertainment  took  place.     Moving  pictures 

.urI  ii-ni-shments  in  the  shape  of  coffee  and    "hot  dogs", lorined  the  main  items. 

Ottawa  Branch 

M.  F.  Cochratit;  A. M.K.I.C,  Stcrtlary-Treasurer. 

On  Ma\'  4.  A.  P.  Davis.  President  of  the  .American 
"X  •     •  rs  and   Director  of  •  •  ed 
~-  ,   I     i\  :>^e,  who  at  that  time  \  ing 
<  <  •.twa  in  connection  with  the  sittings  of  the  International 
I'Mt  CommisMon.  was  tendered  a  luncheon  at  the 
>-      leau   I-aurier   by   the   Executive  Committee  of  the 
t  )u.iw:i  Hninch.  in  en      ■  n  with  tlw  Past  Councillors. 
\  Kt -I'ri  -uii-nts  and  1  s  residing  in  Ottawa.     Mr. 
I  '  ■  .Mr.   Heidel.  St.'       "  of 
\.  of  the  I  niied  ̂   ..cal 
Survc> . 

In  his  speech,  Mr.  Davis  referred  to  the  difticullies 
which    now    confront    the    American    Society    of   Ci\il 

Coloitel   A  who   \v 

Chr-    ...... 

elii. 

Hi 
tic ini Ol 

those  meeimgs  whenever  it  was  possible  l<>r  hun  lu  du  «u. 

Montreal   Branch 

FrrHrrick  H.   liroun,   M.E.I.V.. 

rr»./t 

Several  ev»""-  • season  of  the  ̂  
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tl: 
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bers  Ol   .       - 
that  struck  for  the  Prince  oi   \\ 
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by  R.  A.  Ross.  M.E.I.C.  a~  i 
Kfiiifiefriiiii    lusiiiuit,   and   W( 

'  the  final  f!i.^-f!n, 
■A  of    7' 

fi  >r   'He 

'  .1      / 

-d  out 

.1 

cv  both    recipients    makuij;    brief   ̂ pc^.•v:ir^   oi 

ap;  'H. 

.An    interesting   paper   was   read    by     D^  ' 
of  the  Montreal  Tramwa\-s  Co..  on  '"Fhe    Er  s 

Features   of  Tramway  Operation."    There  w-.i attendance.  aiKl  tî. 
much  applause,  rei: 

.An  interesting  di^cusMon  :  :>  b> 
Commi-^i' "I'''  I?..--  cul  Prot.  i_     _    ..  :  ram- 
wa\s  c  of  whom  showed  sNinpailiy  with 
the  idcu^  iii.iiiiuit.iiivi  by  Mr.  Blair. 

.At     the     conclu<ion     of     the      <':  •  ; 
Walter  J.  ! 

cliair.   aM(i 

present    the   t . 
contribution   !• 
'ITiis  year,  he  - 
three  authors  ..i    i.n 

Quebec  Bridiit-.  wluch nv  -  !.»•    ■••":.'.-   iiii;ii.t-r:i:ig 

hi. Me&sTb.  i  ...  .,     .,   -        -■  I 
speech  m  which  he  complm>entcd  them  on  producing  a 
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piece  of  engineering  literature  which  had  been  approved 
by  the  profession  throughout  the  world.  Both  recipients 
made  short  speeches  of  thanks. 

Chairman  Francis  then  said  that  the  occasion  had 
arrived  when  they  could  present  the  gold  badges  as  hon- 

orary members  of  The  Institnie  to  two  of  their  most 
honored  members,  Lord  Shaughnessy,  head  of  the  greatest 
transportation  company  in  the  world,  and  Sir  John 
Kennedy,  whose  long  and  useful  life  was  synonymous 
with  the  progress  of  engineering  in  Canada. 

Amidst  prolonged  applause,  Commissioner  Ross,  as 
president  of  The  Engineering  Institute  of  Canada,  then 
pinned  the  gold  badges  on  the  lapels  of  Sir  John  Kennedy 
and  Lord  Shaughnessy. 

Sir  John  Kennedy,  who  was  received  with  three 
cheers,  said  that  he  had  assisted  at  the  birth  of  The 
Canadian  Engineering  Institute,  its  first  meetings  having 
been  held  at  his  house,  and  later  at  his  office.  Since  then 
the  original  society  had  grown  to  become  a  national 
institution,  with  branches  all  over  the  Dominion,  with 
great  good  to  the  profession  and  to  the  country,  helping 
to  do  and  build  better  things. 

Sir  John  recalled  the  time  sixty  years  ago  when  the 
then  Prince  of  Wales  had  visited  Hamilton,  Ont.,  and 
officially  started  the  first  turbine  pump  ever  made  in 
Canada,  when  he  himself  had  had  the  honor  of  starting 
the  other  one  of  the  twin  turbines.  Looking  back  over 
that  long  history  of  engineering  development  and  all  that 
had  been  accomplished  by  The  Engineering  Institute,  he 
felt  very  grateful  for  the  honor  now  conferred  upon  him. 
(Applause.) 

In  presenting  the  badge  to  Lord  Shaughnessy, 
Commissioner  Ross  said  it  was  peculiarly  fitting,  since 
the  C.P.R.  was  the  greatest  institution  in  Canada,  and 
one  \\'hich  had  made  the  Dominion  known  throughout  the 
whole  world,  the  time  probably  not  being  far  distant 
when  its  transportation  enterprises  would  encircle  the 
globe.  As  head  of  the  C.P.R.  during  much  of  its  growing 
period.  Lord  Shaughnessy  had  had  much  to  do  with 
engineers,  and  knew  how  much  the  company  owed  to  the 
engineers,  while  the  latter  knew  how  much  they  owed 
the  C.P.R. 

In  expressing  his  thanks.  Lord  Shaughnessy  said  that 
during  a  great  part  of  his  career  he  had  been  actively 
associated  with  engineers,  and  had  lived  in  an  engineering 
atmosphere. 

"During  the  past  25  years,"  said  Lord  Shaughnessy, 
"I  have  been  associated  with  many  enormous  engineering enterprises  of  every  description.  I  have  consulted  with 
and  taken  the  advice  of  civil,  hydraulic,  mining,  marine 
and  mechanical  engineers  of  every  description.  During 
all  those  years  they  were  my  guides,  philosophers  and 
friends,  and,  while  I  have  not  had  the  training  of  an 
engineer,  I  have  learned  very  much  from  the  profession. 

"Jointly,  through  this  friendly  co-operation  we  have 
carried  out  during  the  last  quarter  of  a  century  many 
great  engineering  works  involving  the  expenditure  of 
many  hundred  millions  of  dollars.  Generally  the  work 
was  satisfactorily  done.  Sometimes  there  may  have  been 
a  miss,  but  we  were  jointly  responsible,  and  did  not  blame 
each  other. 

"I  appreciate  very  much  the  honor  you  have  done 
me  in  making  me  an  honorary  member  of  your  society, 
and,  while  I  cannot  hope  to  enjoy  this  membership  for 
many  years  to  come,  I  hope  that  your  society  will  continue 

to  grow  and  prosper,  for  the  good  of  Canada's  develop- 

ment." 

The  retiring  chairman,  Walter  J.  Francis,  M.E.I.C., 
then  made  his  valedictory  address,  thanking  the  members  of 
the  branch  for  the  interest  they  had  shown  in  its  work 
during  the  past  two  years,  which  had  resulted  in  un- 

precedented growth  in  its  work,  to  such  an  extent  that  the 
meetings  had  been  changed  from  fortnightly  to  weekly, 
with  greatly  increased  membership  and  attendance. 

Votes  of  thanks  were  passed  to  the  retiring  chairman, 
and  the  various  committees  which  had  acted  during  the 

year. St.  John  Branch 

Harry  F.   Bennett,   A.M.E.I.C,   Secretary-Treasurer. 

A  meeting  was  held  on  April  22nd  in  the  old  Post 
Office  Building.  After  reports  from  Harry  F.  Bennett 
and  G.  G.  Murdoch  in  connection  with  the  Old  Court 
House  Reconstruction-  and  the  City  Planning  Committees 
has  been  presented,  the  Chairman  called  upon  the  speaker 
of  the  evening,  Capt.  C.  McN.  Steeves,  M.E.I.C,  late 
Adjutant  9th  Battalion,  Canadian  Engineers,  who  read 

a  very  comprehensive  and  interesting  paper  on  "Organ- 
ization of  Military  Bridging  Operations". 

The  Secretary  read  correspondence  with  other 
Branches.  On  motion  of  Mr.  Steeves,  seconded  by  Mr. 
Goodspeed,  it  was  decided  that  the  St.  John  Branch 
endorse- the  action  of  the  Vancouver  Branch  in  passing 
the  following  resolution  at  their  March  Meeting.  "That this  Branch  goes  on  record  as  being  unalterably  opposed 
to  such  amendments  of  the  Civil  Service  Act  as  (etc.) 
tending  to  eliminate  competitive  examinations  for  Civil 
Service  positions  and  to  introduce  the  old  evil  system  of 
patronage,  etc.  etc. 

Moved  by  H.  Bennett,  seconded  by  Mr.  Good- 
speed  that  the  resolution  of  the  Toronto  Branch  of  March 
4th  re  requesting  Headquarters  to  appoint  a  Salaries 
Committee,  etc.,  be  laid  on  the  table  until  after  passing 
of  our  Act,  etc.    Carried. 

Moved  by  G.  Macdonald,  seconded  by  Mr. 
Steeves  and  carried,  'That  we  approve  of  the  resolution  of 
the  Manitoba  Branch  of  February  18th  re  Civil  Service 
Classification  and  that  the  Secretary  advise  the  Council 

to  that  effect." 
The  second  Annual  Meeting  of  the  St.  John  Branch 

was  held  in  the  old  Post  Office  Building,  May  6th,  1920, 
with  past  president  A.  Gray  in  the  chair.  After  the 
minutes  of  the  last  Annual  Meeting  and  the  meeting  of 
April  22nd  had  been  read  and  adopted  the  Secretary  read 
the  report  of  the  Secretary-Treasurer  and  Executive  which 
was  adopted.  The  following  reports  were  then  read, 
Committee  on  Concrete  in  Sea  Water,  Civic  Centre 
Committee,  City  Planning  Committee,  Salaries  Com- 

mittee and  Legislation  Committee. 

I 
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817 On  acctxint  of  the  ab««-iwf  of  ttk*  Lluiunuin.  Mr. 
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ihe  pnucikiaiMi  in  griienil. 

spiv 

for  lu>  clltxlivc  work  «is  J*viciai>- lit-a>uicj. 

Mr.   Hatfifld  n-ported   for  iht-   '   '  ••ment   Com- 
milltf  and  on  moiion  tlic  rc*|x>rl  v  led  and  ihi- 
Comnmiet?  i-onlinued  in  ollke. 

Mr.  Crtx>k!Ouink  rejxwtt-d  for  Uu-  liy-l-aw><  coinniiiUff 
which  report  was  adopted. 

The  scrutineers  then  aniMunced  the  new  executive 
as    follows  : 

Chairman:  G.  G.  Murdoch.  M.E.I.C.. 
Secretan-Treasurer :  H.  F.  lîennett,  A.M.h.l.L. 
By  baUoi,   F.  P.  Vauglun.  A.M.K.l.C. 

llie  new  offtcer»  look  their  places  and  F.  G.  Good- 

'  "      '  .1  most  interesting  paper  on  the  "Improvement 
•1  in  river  estuanes,  with  jxirticular  reference 

to  Uu:  '.  pi  River." 
.At  I. il  I  ...i  .usion  of  the  paper  a  hearty  vote  of  thanks 

was  tendered  Mr.  Ckxxispeed  on  motion  of  Mr.  Gray  and 
seawded  by  Mr.  Hatfield. 

Mr.  Crookshank  read  the  report  of  the  Harbour 
Commission  Conxmittee  which  was  adopted  and  the 
executive  asked  to  appoint  a  siniilar  Committee  to  carr\ 
on  the  work. 

t>n  motion  of  Mr.  Crookshank  the  incoming  officers 
Were  authorized  to  transact  the  financial  business  of  the 
branch. 

on  of  Mr.  Gray  the  resolution  adopted  by  the 
Toi  luch  re  compensation  was  left  to  the  executive. 

On  motion  of  Mr.  Huestis  the  matter  re  Juniors 
voting  and  holding  office  was  left  to  the  executive. 

Combined  Annual  Report  of  the  Executive 
Committee  and  of  the  Sec.-Treasurer 

We  beg  to  herewith  submit  our  report  for  the  Second 
Branch  Year  of  the  St.  John  Branch  of  The  Engineering 
Inftitut€  of  Canada,  covering  the  period  between  the 
.Annual  Meetings  of  January  1919  and  May  191X). 

The  Executive  Committee  met  nineteen  times  during 
their  terra  of  office,  and  transacted  a  large  amount  of 
business. 

There  were  fourteen  meetings  of  the  Branch,  ten  in 
1919.  and  four  in  1920,  besides  the  second  Maritime 
General  Professional  Meeting,  held  on  September  10th, 
Ihh  and  12th. 

Papers  were  read,  addresses  given,  and  important 
business,  transacted  at  the  meetings,  as  follows: — 

Jan.  14th.  1919.  Annual  meeting.  "  A  Contractor 
in  a  Clyde  Shiprard  "  by  G.  S.  Baxter.  A.M.E.I.C. 
Kltciion  of  officers  as  stated  below.  Committees  ap- 
;>  :   led.     Legislation  and  By-law*  discussed. 

Feb.    20th. 

M,i,!i    -rTh     i.'ilO      "Thr    Rrow-iitnirti.Tr!    of    the 

1. 

!  '  -n 
4 

act. 

Apr     17th.    l^l'^     Chiiirman-   rrfft   re   Muntxcal 
i:  Iman    talane^ 
ji..,    .     .. ,  _    .  .                :^     .  Bureau  Cnm 
mlltcl-^  appomted. 

May    8th,    1919.      '  Aid»;    to    Na..,  » 
Brunvwu  k    Wntt-r»;  "    by    G.  S.  Mai'l':i.;  C 

1 1  '  •  . 
arid  General  Prt 

.Ma:;UVU 

f.11  i  ̂   1 1  <^ 

al 

May  29th.  1919.      '  I High  Frequerwv  Electric  c. 
A..MK.I.C..  M.A.l.E.E. 

July  3rd,   19!  « 
E.l.C.    printed    i  >  ^.. ballot  on  it. 

Sept.  10th,  11th,  and  12lh,  1919.     ̂ ^  ......  .  .   .c- 
sional  K letting  Details  pubhshed  in  Jourruil. 

Nov.    13th.    1919.     "  Cape    I'.  '    by 
GeofTrev    Stead,    A.M.E.I.C.     "  N  High- 
waj-s  •  by  B.  M.  Hill,  M.E.I.C. 

Dec.    10th,     1919.     Public    meeting    ••     R-    -'    of Trade  Rooms,  held  in  conjunction  uith  1 

mitlees  of  ih-     "         '   of  Trade  ;r    '    ;  >. 
Report  of  Ar^  Ross   &.  Mi.  !  -i 
Old  Court  Hou^,  read  and  discussed. 

Dec.  18th.  1919.  Diacu^ion  con'i!u.-<!  from  ad- 

journed meeting  of  Dec.  10th.  "  The  I  -g 
Act  and  how  it  applies  to  t>pes  '  -  -^i..^  ..v  ;o 

St.  John  under  local  building  i  "by  Chas. L.  .\rchibald,  A.M.E.I.C. 

Jan.  22nd,  1920.  "  St.  John  and  its  Harbour,  with 
particular  reference  to  its  protection"  by  F.  W.  Holt. Commission  Acts  discussed.     Conimittce  appomted. 

Feb.  10th.  1930.  PubUc  meeting  in  Board  of  Trade 

Rooms.     "Town    Pla;  '   "  ■'      ' 
by  W.  F.   Burdilt,  C! 

Commission.     "General  Pruiv-iplcs  ui    lowiu  t'iaiaiUiÀ 
by  H.  L.  Seymour.  A.M  E.l.C. 

Mar.  11th.  1920.  "The  methods  adopted  m  our 
location  sur\'evs  in  wooded  country '"  by  Mosres  Burpee. 
M.E.I.C.  Ci\ic  Building-»  arvd  City  Planiung  Com- 

mittees appointed. 

Apr.  22nd,  1920.  "  Organization  of  Mihtar>'  Bridg- 
ing Operations  "  by  Capt.  C.  McN.  Sleeves.  M.E.I.C. 
May  6th,  1920.  Thi>  aiî  Annual  Meeimg,  when 

election  of  officers  will  take  place.  ar»d  paper  of  F.  G. 

Goodspeed.   M.E.I.C.   on     'In.  '      "    "        .    "     n 
in    Rîvt-r    Estuarie-».    v^ith    p;i:  •<-■ 
M  ;    River  "    will   Ix-   reaù. 

  ■  ;iree  public  meeimgy,  at  which  the  buildinir  of  a 
Conimuniiy  Centre,   with  Coun   House  and  C 

inith  plan  to  utiltzr  •'■    •■ '.ole  block  later  for  c;..v  — u- 

ings.    instead    of    :  .;    the    "Old    Court    Huu««  ' 
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(destroyed  by  fire)  and  the  study  of  Citj'  planning  were 
taken  up,  have  disseminated  considerable  information, 
and  the  publicity  of  the  discussions  will  undoubtedly 
have  a  beneficial  effect  on  public  opinion,  both  as  regards 
these  subjects  and  the  Branch  itself. 

During  the  year,  a  new  set  of  By-laws,  patterned 
after  the  E.I.C.  Standard  Set,  were  drawn  up,  adopted, 
and  have  been  approved  by  the  Council. 

The  matter  of  obtaining  legislation  for  New  Brunswick 
engineers  has  taken  up  a  large  amount  of  time  and 

effort,  culminating  in  the  formation  of  the  "Association of  Professional  Engineers  of  the  Province  of  New 

Brunswick  "at  a  public  meeting  called  by  our Chairman,  and  held  September  12th,  in  St.  John.  An 
executive  council  was  elected,  with  him  as  chairman, 
and  they  revised  the  E.I.C.  draft  of  Act  to  suit  New 
Brunswick  conditions,  submitted  it  to  the  engineers  of 
the  Province,  for  their  approval,  and  presented  it  to  the 
Legislature,  who  passed  it  after  it  had  been  amended, 
and  it  has  now  become  law. 

Effective  work  has  been  done  by  the  several  com- 
mittees. The  Employment  Committee  actively  co- 

operated with  the  Provincial  Soldiers  Civil  Re-establish- 
ment Committee  and  the  Government  Labour  Bureau. 

The  passing  of  the  Civil  Service  Act  and  the  Reclassi- 
fication of  the  Government  employees  was  urged.  Data 

has  been  gather  re  the  salaries  paid  engineers  in  New 
Brunswick.  The  committee  on  Concrete  in  sea  water 
has  prepared  a  very  complete  bibliography  on  this  sub- 

ject.- A  committee  of  the  Halifax  Branch  is  co-operating 
in  the  work  of  investigating  this  important  matter. 

Two  delegates  of  the  Branch  are  on  the  Vocational 
Training  Committee,  which  brought  about  the  inaugura- 

tion of  this  system  in  the  city,  and  which  assists  the 
official  committee  where  necessary. 

The  Branch,  during  its  two  years  of  life,  has  accom- 
plished much  for  its  local  members,  and  for  the  engineers 

of  the  Province  as  a  whole.  The  membership  is  better 
acquainted  with  each  other  and  with  the  subjects  of 
vital  interest  to  them.  Their  interest  in  civic  matters 
has  been  concretely  shown,  and  the  public  is  beginning 
to  appreciate  having  engineers  among  them  to  assist 
in  investigating  problems  and  by  their  technical  advice. 
This  is  concretely  shown  by  our  Chairman  being  officially 
requested,  as  chairman  of  the  Branch,  to  be  present  at 
the  recent  conference  which  took  up  the  matter  of  the 
Union  of  the  Maritime  Provinces  of  New  Brunswick, 
Nova  Scotia  and  Prince  Edward  Island. 

It  has  been  the  policy  of  the  executive  to  give  as 
much  publicity  as  possible  to  the  doings  of  the  Branch 

in  "The  Journal"  and  in  the  press,  and  they  recommend that  this  be  continued,  as  they  consider  it  effective  in 
stimulating  public  interest  in  the  engineer  and  his  work 
and  so  enhancing  his  status  in  the  community. 

The  executive  recommend  that,  in  future,  the 
Secretary  be  authorized  to  engage  clerical  assistance 
from  time  to  time,  in  handling  the  work  of  his  office. 
This  will,  no  doubt,  mean  a  levy  on  the  Branch  members 
to  meet  the  increased  expenditure.  This  has  been  done 
by  other  Branches  this  year. 

Ofîficers  elected  at  Annual  Meeting  held  January  14th, 
1919:— 

Chairman,  C.  C.  Kirby;  Secretary-Treasurer,  A.  R. 
Crookshank;  Executive  Committee-men,  Past  Chairman, 
A.  Gray,  C.  O.  Foss,  G.  G.  Hare,  G.  G.  Murdoch. 

The  following  committees  were  appointed  during 

the  Branch  year: — 
Membership,  Executive  as  a  whole,  Publication, 

C.  C.  Kirby,  A.  R.  Crookshank;  Proceedings,  C.  O.  Foss, 
G.  G.  Hare;  By-laws,  Executive  Committee.  Delegate 
to  Ottawa  Legislative  Meeting,  C.  C.  Kirby;  Delegate 
to  Montreal  inter-Branch  Meeting,  C.  C.  Kirby;  Soldiers 
Civil  Re-establishment,  C.  O.  Foss;  Civil  Service,  G.  G. 
Hare,  G.  G.  Murdoch,  A.  R.  Dufresne,  J.  A.  Grant; 
Salaries,  C.  C.  Kirby,  G.  G.  Murdoch,  A.  R.  Crookshank; 
Vocational  Training,  F.  P.  Vaughan,  A.  R.  Crookshank; 
Employment  Bureau,  G.  N.  Hatfield,  F.  G.  Goodspeed, 
J.  A.  W.  Waring;  Concrete  in  sea  water,  A.  Gray,  G.  S. 
Macdonald,  F.  G.  Goodspeed,  G.  G.  Hare,  G.  S.  Baxter; 
General  Professional  Meeting;  Executive  with  G.  S. 
Macdonald,  A.  R.  Dufresne,  G.  N.  Hartfield;  New 
Civic  Buildings  (Old  Court  House),  H.  Bennett,  C. 
McN.  Steeves,  J.  A.  Grant;  Harbour  Commission,  etc., 
C.  C.  Kirby,  A.  R.  Dufresne,  G.  G.  Hare;  City  Planning, 
E.  M.  Archibald,  G.  G.  Murdoch;  Auditors,  J.  A.  W. 
Waring,  C.  O.  Foss. 

The  statement  of  Membership  of  the  Branch  on 
May  1st,  1920,  is  as  follows:— 

Grade 

Members   
Associate  Members . . 
Juniors   
Honorary  Associates. 
Associates   
Affiliates   

57             8  65  2 
Membership  at  end  of  1918         43 

Net  gain         22 
Moved  away  during  period         13 

Gross  gain         35 
The  financial  statement  is  herewith  attached. 

Respectfully  submitted, 
C.  C.  Kirby, 

Chairman. 
A.  R.  Crookshank, 

Secretary-Treasurer. 

A  summary  of  the  financial  report  is  given  herewith  : 
total  receipts  1919,  $386.99;  expenditures,  $345.42,  leaving 
a  net  balance  in  the  bank  of  $41.45,  assets  on  hand  valued 
at  $81.35  as  against  liabilities  of  $50.00. 

Report  of  Committee  on  Harbour  Commission 
This  committee  finds  that  the  matter  of  Harbour 

Commission,  Government  for  the  Port  of  Nationalization, 
is  one  in  which  the  matter  of  public  policy  is  most  chiefly 
concerned  and  that  the  full  amount  of  information  neces- 

sary for  a  recommendation  is  either  not  available  or  has 
to  be  treated  confidentially  by  the  Members  of  the 
Committee. 

Non- 

Election 
Resident Resident 

Total 

Pending 

13 4 17 
26 

4 30 
6 6 2 
1 1 
1 1 

10 

10 
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iww   CoftuniUce   be 

■ '• 

C .    C       KlKliV, 

Chairman. 

Krpitri  of  Publicity  CÀ>nunit(c« 

Wc  \^g  to  i;tll  tin-  :■"   •  the  mwr;' - -^      '  "' 
Braiwh  to  i\w  :mioiml  >■  tJuit  tl. 
'  ■  '  iupiTi,   MiKre   ihc   lurnuuun 

\\c  wish  to  espn-sî»  our  appréciation  of  the  generous 
••■    '  in  which  our  local  iK-whjxipers  have  given  space 

mirt  of  our  doing's 
\iinate  list  shows  the  amount  of 

::..i'.    ,:...:    ....  newspapers,  column  width:— 

1>«|«  R<«    Raporu  Caa.  Fraf   Urt-     -  Tout  Culumiu 

1918  114  inches    242  in    H;. 
I 

1(                John 

only;       463"  22 
1919  245      ••       597  in  (St  John 

only)       S42"  4u 
1920  135      ••  ,     135"  63. 

ToMaylsl)     1440"  68.5 

N'  arly  ten  complete  pages  of  newspaper  reports  of 
js  of  engineers. 

.       :  i-d  the  following  St.  John  news 

ui.v.  ..;;.^.tc  ;;.  vu.Uw.;.i  ui  9",  two  columns  per  page: — 
IHie  Rtporu       Pkpera      Toul         Gen.  Prof.  Mectioc  ToUl 

19U^  11         16        27    79  Halifax  papers      106 
191V  17        88       105     12  117 
I91tj  8         .  .  8  8 

To  May  1st)     .   140  cols.  231 

.\  toul  of  70  isages  of  St.  John  material. 

Respectfully  submitted. 
A.  R.  Crookshank. 

Report  on  Legislation 

On  April  24th.  the  "  Engineering  Profession  .Act  " 
was  passed  by  the  Legislature  of  New  Brunswick  and 

received  the  RoN-al  assent.  This  act  was  suhnilir...t  as 
a  Bill  by  the  Council  of  the  .Association  of  1'  -al 
Engineers  of  New  Brunswick.  The  only  ajimiLum-m 
by  the  Legislature,  e.xcepi  as  proposed  by  the  Council. 

was   the    alter"  >f   the    term    "principal  i" 
to  that  of  "a:  .nt"  in  live  paragraph  dt  ih initial  registration. 

Some  opposition  wa>  «.iwuuntered  in  the  Committee 
stage  towards  the  definition  clause,  it  being  the 

feeling    of    the    Members    that    :'        •  ;Id 
be  reworded  so  as  to  prevent  a  ;  :ie 

Act  h>'  ̂ utvin^  tfw  flf-fin»K<fi  •*>  hrrod  »haT  v^ne  oer»-io» 
ni  .  ,. 

»■ 

r«^ 

I 

*• 

d. 

U!  I 

pi 

seU,  u: 

l)i...,.,,v,    -     ... 

Model    Bill   in   ih- 

may  ik»w  be  ri  ' 
beini;  limitt<i  ■ 

\N  <  ■    ■ 

to  With  l: 

mil  .    the   Le^i   ;.       . 
iiKiuded  this  feature  in  its  act 

L 

.  Ul   litL   t. 

. .    .  k        t 

Situation    rrg-.:- 

British    Columbia,    .\lberta    and    Manitoba    have 
passed  similar  acts. 

Saskatchewan  and  Ontario  have  not  >'et  applied  for 
Legislation. 

N. 

House 

Council. 

-us  had 

.1  is  at  i>: 

Quebec  ha  i  an  an: 
Quebec  .Act  pL.  adnun. 

the  "  Corporation  ui  Professional  Enguieeni  oi  Quebec. 
(Sdg.  I  C.  C.  KiRBY. 

Chairman. 

Halifax  Branch 

F.  li.  Faulkner.  M.F.I.r..  .<J,r  r/j     -T 

The  Annual  Mi-vtinj,  ui    un.    ; 
held    at    the   C.reen    I-intt-m    at    » 

Mav     r C.   H.      . 
Halifax,  a-  guesl>  oi  ilu>  BniiM.ii. 

.After  the  appointment  of  the  ftc--"''^— -- man   called   for   the  report   of  the 
which  was  gi\en  as  follows:  - 

»  rv.*      I      Vy. 

Report  of  the  Secretary-Treasurer 

The    ren<>rf     .f     tht     nr-^:.:     "^vr'.irx -Tri:.-.:'fr covers  the  ; 

1919  were  held  m  o.'r.ce  until  t:  .:ig. 
During  this  period,  eleven  iiiceiings  were  heW  as 

follows:  - 
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January  15th,  1919;  The  Annual  meeting  at  which 
the  following  officers  were  elected:— 

Chairman      F.  A.  Bowman,  M.E.I.C. 
Secy-Treas.    K.  H.  Smith,  M.E.I.C. 
Executive:     J.  L.  Allen,  M.E.I.C. 

A.  E.  Dyer,  A.M.E.I.C. 
W.  P.  Morrison,  M.E.I.C. 
A.  G.  Robb,  M.E.I.C. 
L.  H.  Wheaton,  A.M.E.I.C. 

February  20th,  Paper  by  Capt.  T.  S.  Scott  on  Roads. 

March  20th,  Paper  by  W.  G.  Gordon,  transporta- 
tion engineer,  Canadian  General  Electric  Co.  on  "  Main 

Line  Railway  Electrification  in  Canada." 
April  3rd,  A  special  meeting  dealing  with  Engineering 

Legislation. 

April  25th,  Report  on  the  results  of  the  meeting 
of  the  Legislative  Committee  held  in  Montreal.  At  this 
meeting  K.  H.  Smith  the  Secretary-Treasurer  tendered 
his  resignation  and  on  May  1st,  the  Executive  Committee 
appointed  F.  R.  Faulkner  to  fill  the  vacancy  for  the 
remainder  of  the  year. 

Jime  4th,  Devoted  to  making  preliminary  arrange- 
ments for  the  proposed  Professional  Meeting  in  St.  John, 

in  September  and  to  a  discussion  of  the  proposed  Legisla- 
tion for  Engineers. 

October  22nd,  Paper  by  A.  C.  Brown  on  "The Results  of  Experiments  of  the  effects  of  Ironstone  on 
Cement  and  Lime  mortars." 

December  17th,  Devoted  to  a  discussion  of  the 
proposed  Halifax-Dartmouth  bridge. 

February  16th,  1920,  a  special  meeting  at  which 

was  shown  a  film  from  the  Kopper's  Manufacturing  Co., 
illustrating  a  modem  By-Product  Coke  plant. 

February  27th,  At  this  meeting  the  standard  branch 
by-laws  were  adopted  and  the  officers  for  1919  were 
continued  in  office  imtil  the  annual  meeting  in  May. 

K.  H.  Smith  read  a  paper  on  "  The  Water  Powers  of 
Nova  Scotia." 

March  26th,  At  this  meeting  the  report  of  the 
bridge  Committee  was  presented.  This  report  dealt 
with  some  of  the  projects  for  the  proposed  Halifax- 
Dartmouth  bridge. 

Membership 

On  January  1st,  1919;  the  Secretary's  report  showed 
a  membership  as  follows: — 

Member   24 
Associate  Members   29 
Juniors    6 
Branch  Affiliates    2 

Total   61 

The  membership  at  present,  including  those  recently 
accepted  by  the  Council  is  as  follows: — 

Members   34 
Associate  Members   55 
Juniors   10 
Students   17 
Branch  Affiliates    4 

Total   120 

The  increase  in  membership  is  then  as  follows  : 

Members   10 
Associate  Members   26 
Jimiors    4 
Students   17 
Branch  Affiliates    2 

Total   59  or  97%. 

The  above  numbers  include  all  those  who  were  on 
the  list  from  the  Head  Office  in  January  but  some  of 
these  may  have  moved  from  the  city  and  now  be  attached 
to  other  branches.  Thirty  two  of  the  membership  are 
resident  outside  the  twenty  five  mile  limit.  It  is  inter- 

esting to  note  that  of  the  17  Student  members,  9  are 
at  present  at  the  Technical  College. 

It  is  distinctly  encouraging  to  note  that  applications 
are  pending  from  22,  including  8  students  at  Dalhousie 
and  the  Technical  College. 

There  are  still  a  number  of  engineers  in  this  City 
and  vicinity  who  are  eligible  for  admission  and  every 
member  of  the  branch  is  earnestly  requested  to  con- 

stitute himself  a  canvasser.  This  work  cannot  all  be 
done  by.  the  officers.  There  are  also  a  number  in  the 
city  who,  while  not  engineers,  are  interested  in  engineering 
works  and  who  would  be  eligible  for  Branch  Affiliate 
membership.  A  determined  canvass  among  these  would 
no  doubt  5rield  satisfactory  results. 

The  financial  report  divided  into  two  parts — for 
1919  and  1920,  was  read. 

The  financial  report  as  read  shows  a  satisfactory 
balance  on  hand,  the  balance  January  1st,  1920  being 
$98.96,  this  being  an  increase  of  $46.44  over  the  balance 
on  hand  in  1919,  the  current  balance  being  $45.37. 

After  the  adoption  of  this  report  the  Chairman  of 
the  Branch  then  presented  his  report  which  will  be 
given  in  full  in  the  July  Journal. 

I.  P.  MacNab  then  presented  the  report  of  the 
scrutineers  which  showed  the  following  officers  elected 
for  the  ensuing  year. 

Chairman:     C.  E.  W.  Dodwell 
Sec.-Treas.:   F.  R.  Faulkner 
Executive  Committee  : 

K.  H.  Smith        ] 
W.  P.  Morrison   .i'for  two  vears 
L.  H.  Wheaton 
H.  W.  L.  Doane 
J.  L.  Allen  [•for  one  year 
A.  S.  Robb 
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F.    A.    liownuin.    ihr   rftirinj?  chmmutn.    U   «1»»   a      ° 
!■        ■  ■  :iivr  as  t'  ' 

«T    i»l    1  '  I 

llir  juittadaiKMi  ui  lite  br<uu:li.  ° 
J    •  "  -     •  '     -        -'     -  »  ̂     1  • 

t>u-   1 

PKKSONAI.S 

—  o 

led  tiiici 

.  Mr.  1  ' 

ycal,    \  K«-   !  !    lliJn- 
liin«->.     Ill  .    iiij;    ihi- 

I  his  llianks  liw  il»«-  lh>iior 
.<<!  in  him  and  fr''  '••"  (he 

fUvUlIli.' 

pn'U  ̂ -!. 
Hi     C.lV  ' 

!  :iL'ini  I 

■.".li     W.I 

\i.ir   was    full   of   iHoniitàe   fw   ihe   ■  ii>K 
pi>'it^-!.  '  .ind  thf  Ilahfax  liniiuh  ! 
Ml   c.iV"  t  i>ii  thi-  prui'tfss  <if  \hv  I 

lull.     1;  lutd  already 
•w  hcfoa*  tlR"  upixr  > 

'le    a    law,    Thr    htif/inrrnng    itixlitutr    oj 
...  1  jrreatly  benefUed.  He  then  calk-d  on 

Dr.  F.  H.  Sexton  wlvo  as  a  member  of  the  Conmiiilee 
on  Legislation,  and  as  a  member  of  the  Proferoional 
Ci»uncil.  liad  rendered  ̂ i^înal  serWce  to  the  profession. 

Dr.  after   conjurât ulatin^;   Mr.    IVkIwi-11   on 
ilk-  ekxi    ihe  Branch  on  iheir  choice  of  Lluurman, 
(liall  with  the  pri>>aess  of  Lev;islation.  He  felt  tliat  the 
luiure  of  the  Ennineerin»;  prufe^sion  was  assured.  Even 
tlK>ugh  some  ma\  think  thai  lhcl;iri.'e  number  now  entering 
■'      '     -ineerin^'  Colleges  nv.  '  ^c  a  surplus  in  tlie 

M.   he   It-It    ilial   an  \ng  iraininj;   was  a 
i'<     ..'  '>r  anv  lint  ui  vvork.     The  Chairman 

li..:.  iiù.  .  .ralC.  H.  Mitchell. 

General  Mitchell,  after  expressing  his  pleasure  in 

'  le  to  be  present,  gave  the  members  of  the  Branch 
inntation  to  attend  the  professional   meeting 

;u'xl  September,  and  the  armual  meeting 
.11  Toronto  next  J:\nuarv.     He  then  gave 

.:■:   .uoium   of  the  progress  of   !  :ing   Legisbtion 
:•:  <  >niano  ami  spoke  of  the  di:;       that  had  been 
i:  •>untered  in  that  F*ro\'ince.  He  spoke  of  the  work 
<«i  ihe  Toronto  Branch  had  done  in  preparing  a  schedule 
of  fees  and  salaries.  This  Schedule  had  been  considered 
.It  a  conference  in  Montreal  recently  and  it  is  possible 
ii..ii  Tilt  hiftituu  may  now  lake  up  the  problem  of 
rai>ing  the   fees  and  salaries  of  Pro:  '-rs. 
providing  the  body  as  a  whole  is  ay  i        .^'ed 
the  fullest  co-operation  and  requested  suggestions  from 
the  Halifax  Branch. 

General  Mitchell  felt  that  the  engineering  profession 
ion  in  the  past,  partly  owing 
..ers  to  plav  a  stronger  jxiri 

lit  publi  lliLie  Were  ni.  on 
which  tl.  les  could  give  m \ .  ims 

aal  their  commuiut\-  and  the  prolession  as  well.  He 
spuke  of  ''>••  ii^'  "  'i.-"i;ind  ai  the  present  time  for  men 
with  en.  .;  and  felt   that  an  increasingly 
larger  luumx-i  m  t:ij,iiicers  would,  within  a  few  years 
after  graduation,  find  themselves  in  business.  He  agreed 

with   Dr.  Sexton  tliat   \'  lei-r's  trairung  was  the best  foundation  for  a  bu  .rcer. 

After  the  Cliairman  liad  conveyed  the  thanks  of 
the  Branch  to  both  General  Mitchell  and  Dr.  Sexton, 
the  meeting  adjourned. 

I)   ij 
of    tlK*    St 

H     M     StoM     AMKIC     ha' 

V.   H  :i 
with    the  .                                                                                   ,!* 
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E.  P.  Muntz.  A.M.E.I.C.  of  t' 
Branch,  has  recently  resiened  from  • 
Ship  Canal  av/ 
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F.  Harcourt  Emra.  M.E.l.C. 
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J.  A.  Burnett,  A.M.E.I.C.,  of  Smart  &  Burnett, 
consulting  engineers,  Montreal,  has  been  appointed  by 
the  Grand  Trunk  Railway  interests  to  assist  in  the  govern- 

ment appraisal  of  the  electrical  equipment  of  St.  Clair 
Tunnel  Co.,  Oshawa  Railway  and  Montreal  and  Southern 
Counties  Railway  Co. 

R.  H.  Parsons,  M.E.I.C,  city  engineer  of  Peter- 
borough, has  just  returned  from  a  trip  to  New  Orleans, 

La.  and  Houston,  Texas,  where  he  has  been  looking  into 
the  activated  sludge  sewage  disposal  plants  located  there, 
and  also  new  types  of  sewage  pumps.  Mr.  Parsons  has 
recently  been  elected  Chairman  of  the  Peterborough 
Branch. 

L.  D.  W.  Magie,  M.E.I.C,  works  engineer  of  the 
Peterborough  Plant  of  the  Canadian  General  Electric 
Company,  and  P.  L.  Allison  M.E.I.C,  industrial  control 
engineer  for  the  same  Company,  have  recently  returned 
from  an  inspection  trip  through  the  General  Electric 

Company's  plants  at  Pittsfield,  Erie,  Bloomfleld  and Schenectady. 

N.A.Pearson,  A.M.E.I.C,  resigned  from  the  Irrigation 
Office,  Dept.  of  the  Interior  at  Calgary  in  March  of  this  year, 
having  held  the  position  of  Chief  Draughtsman  for  the 
past  six  years.  He  has  accepted  an  appointment  with 
the  American  Smelting  and  Refining  Company  at 
Santiago,  Chili  in  connection  with  the  design  and  erection 

of  the  company's  large  copper  reduction  works. 

P.  M.  Sauder,  M.E.I.C,  who  organized  the  Hydro- 
metric  Surveys  in  Alberta  and  Saskatchewan  and  since 
their  inception  has  been  chief  engineer,  has  resigned 
from  the  Government  Service  and  has  accepted  a  more 
lucrative  position  with  the  Lethbridge  Northern  Irrigation 
District.  Mr.  Sauder  has  taken  an  active  interest  in  the 
work  of  The  Institute  and  for  three  years  was  Secretary 
of  the  Calgary  Branch. 

L.  M.  Arkley,  M.E.I.C,  professor  of  mechanical 
engineering.  University  of  Toronto,  was  elected  President 
of  the  Graduates  Society  of  McGill  University  of  Toronto 
organized  on  May  1st  at  a  dinner  held  at  Hart  House, 
University  of  Toronto,  at  which  seventy  graduates  of 
McGill  were  present.  Doctor  Frank  D.  Adams,  Hon. 
M.E.I.C,  acting  principal  of  McGill  University  and  dean 
of  the  Faculty  of  Applied  Science,  Dr.  W.  H.  Ellis, 
Hon.  M.E.I.C,  and  Sir  Robert  Falconer  of  the  University 
of  Toronto,  addressed  the  gathering. 

Arthur  L.  Ford,  M.E.I.C,  was  appointed  chief 

hydrometric  engineer  on  Mr.  Sauder's  resignation. Mr.  Ford  has  had  a  long  and  widely  varied  engineering 
experience.  He  was  actively  connected  with  the  con- 

struction of  the  Grand  Trunk  Pacific  Railway  as  inspect- 
ing engineer  for  the  Dept.  of  Railways  and  Canals.  After 

the  completion  of  this  railway  he  transferred  to  the 
interior  department  and  his  recent  appointment  as  chief 
hydrometric  engineer  is  a  recognition  of  his  valued 
services  in  the  latter  department. 

Gordon  Grant,  M.E.I.C,  formeriy  chief  engineer  of 
the  Transcontinental  Railway  and  of  the  Quebec  and 

Saguenay  Railway,  has  been  appointed  chief  engineer 
of  highways,  with  headquarters  at  Ottawa.  This 

appointment  is  in  addition  to  Mr.  Grant's  duties  as consulting  engineer  to  the  Department  of  Railways 
&  Canals. 

Walter  E.  Joyce,  A.M.E.I.C,  who  has  been  chief 
engineer  of  the  Montreal  Tunnel  since  the  death  of 
S.  P.  Brown,  M.E.I.C,  has  resigned  this  position  to  take 
charge  of  the  Ridout  Suspension  Bridge,  Kingston,  New 
York.  In  taking  up  this  new  work  Mr.  Joyce  is  returning 
to  the  scene  of  his  former  labour  as  he  was  actively 
connected  with  the  building  of  the  Manhattan  Suspension 
Bridge. 

* 

R.  J.  Lecky,  A.M.E.I.C,  Regina,  President  of 
Provincial  and  also  of  Regina  Association  of  Canadian 
Building  Construction  Industries  represented  the  province 
of  Saskatchewan  on  the  employers  side  of  the  Industried 
conference  held  at  Ottawa,  which  completed  its  session 
on  May  1st  on  uniformity  of  labour  laws.  Mr.  Lecky 

is  also  "a  member  of  the  committee  on  legislation  of  the Saskatchewan  Branch. 

.  H.  L.  Seymour,  A.M.E.I.C,  assistant  to  Thomas 
Adams,  housing  and  town  planning  adviser  to  the 
Dominion  Government,  will  soon  sever  his  connection 
with  the  government  in  order  to  accept  an  offer  of  partner- 

ship with  Frank  Barber  and  R.  O.  Wynne-Roberts, 
consulting  engineers,  Toronto.  Mr.  Seymour  has  been 
very  prominent  for  several  years  past  in  town  planning 
activities,  and  played  a  leading  part  in  the  formation 
of  the  Town  Planning  Institute  of  Canada.  In  his  new 
connections  Mr.  Seymour  intends  to  link  town  planning 
with  the  firm's  other  activities. 

Edward  A.  Ryan,  B.Sc,  A.M.E.I.C,  has  resigned 
from  the  engineering  staff  of  the  Laurentide  Co.  Ltd., 
Grandmere,  Que.,  and  has  opened  an  office  in  the  Southam 
Building,  Montreal,  where  he  will  carry  on  a  general 
consulting  engineering  practice  specializing  in  mechanical 
and  electrical  equipment  of  buildings.  Mr.  Ryan  has 
acquired  the  use  of  the  office  records,  drawings,  files, 
data,  etc.  of  R.  J.  Durley,  M.E.I.C,  of  whose  office  in 
Montreal  he  was  formerly  in  charge.  Mr.  Ryan  has  been 
engaged  in  the  last  few  years  on  work  in  connection  with 
mechanical,  electrical  and  ventilating  plants  for  the  Fort 
Garry  Hotel,  Winnipeg;  Toronto  Union  Station;  Sun  Life 
Building,  Montreal;  British  Chemical  Co.,  Trenton,  Ont.; 
and  The  Laurentide's  Company's  plant,  Grandmere,  Que. 
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Ccwnmander  Edwards'  Branch  ptrformed  most  useful 
work  during  the  War,  and  he  was  singled  out  for  special 

■     "   in  Lord  Jellicoe's  report,   recently  laid  befortf 
'  nt,  for  the    "eminently  satisfactory  and  ellicieni 
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.\ppointinent  to  International  Conference  on 

Seamen's  Employment. 

C.  J.  Des barats.  C.M.G..  M.E.I.C..  has  been  appointed 
t   '■  ••  ■'  '  .nte  to  the   International  Conference  on 

NTnent.  which  is  to  be  held  in  Cenoa  on 

Th     ̂   ;ia  is  in  connection  with  the  League  of 
aiKi  IS  the  outcome  of  the  International  labour 

^  iCe  recently  held  at   Washington.     It  will  deal 
rlicularly  with  tlie  application  of  the  Washington 

Cintuiion  to  seamen,  the  Imiitation  of  w<-' 
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and  later  in  consulting  practice.  From  1910  to  1912  he 
was  supervising  engineer  on  the  Dallas  Road  sea  wall  for 
the  city  and  provincial  governments,  Victoria,  B.C.  In 
1912  he  was  appointed  engineer-in-charge  of  reconstruc- 

tion of  Smith's  Hill  reservoir  and  from  1912  to  1916  was 

had  much  to  do  with  making  the  visit  of  the  Lethbridge 
Rotarians  to  the  district  convention  at  Calgary  such  a 
success. 

Sam  Porter  lived  on  a  farm  in  Texas  for  20  A'ears 
and  that  is  where  he  acquired  his  broad  breezy  outlook 

ALVAH  ERNEST  FOREMAN,  B.Sc,  M.E.I.C. 

Chairman,  Victoria  Branch 

assistant  city  engineer  of  Victoria  receiving  the  appoint- 
ment in  1917  of  public  works'  engineer  in  the  provincial 

government.  Mr.  Foreman  takes  a  keen  interest  in  civic 
as  well  as  engineering  matters  and  is  doing  much  for  the 
welfare  of  the  engineering  profession.  He  was  successful 
in  securing  substantial  increases  to  the  remuneration  of 
engineers  employed  in  his  department;  which  he  has 
brought  up  to  a  state  of  efficiency,  which  members  of  the 
pro\Tncial  government  refer  to  with  pride. 

Rotary  President,  Lethbridge,  Alta. 

Sam.  G.  Porter,  M.E.I.C,  Superintendent  of  Opera- 
tion and  Maintenance  of  the  Department  of  National 

Resources,  Canadian  Pacific  Railway  Co.,  at  Lethbridge, 
Alta.,  was  elected  President  of  the  Rotary  Club  at  the 
Annual  Meeting  held  recently. 

Mr.  Porter's  work  on  behalf  of  the  engineering  profes- sion is  well  known  by  members  of  The  Institute. 
Speaking  of  his  appointment  as  President  of  the 

Rotary  Club,  the  Lethbridge  Daily  Herald  says: 
"President-elect  Sam  Porter  is  one  of  the  most  enthusiastic 
members  of  the  Lethbridge  Rotary  Club  and  while  he  has 
been  a  resident  of  Lethbridge  for  only  a  little  more  than  a 
year  he  has  entered  into  all  the  interests  of  the  community 
with  zest.    He  was  one  of  the  members  of  the  club  who 

SAM.  G.  PORTER,  M.E.I.C. 

on  life.  From  the  Lone  Star  he  went  to  the  Massachu- 
setts Institute  of  Technology,  graduating  in  civil  engineer- 
ing. He  is  also  a  Master  of  Arts  from  the  Baylor  Univers- 

ity, Waco,  Texas,  member  of  The  Engineering  Institute 
of  Canada,  and  member  of  American  Society  of  Civil 
Engineers. 

During  his  career  as  a  practicing  engineer  he  has 
been  three  years  with  the  U.  S.  Reclamation  Service, 
six  years  as  Chief  engineer  of  Arkansas  Valley  Sugar 
Beet  and  Irrigated  Land  Co.,  Colorado,  five  years  with 
the  irrigation  branch  of  the  Dominion  Goverrunent, 
Reclamation  as  special  inspecting  engineer  and  assistant 
chief,  during  which  time  he  had  charge  of  many  of  the 
surveys  upon  which  irrigation  districts  in  Southern  Alber- 

ta are  now  being  formed.  A  little  over  a  year  ago  he 
came  to  Lethbridge  to  take  charge  of  the  Lethbridge 
project  of  the  Canadian  Pacific  Railway  irrigation  depart- 

ment in  which  position  he  has  had  district  success.  L'nder 
his  guidance  the  Lethbridge  Rotary  Club  foresees  a  year 
of  activity  in  all  its  ramifications. 

John  W.  Le  B.  Ross,  M.E.I.C,  Superintending 
Engineer,  Sault  Ste  Marie  Canal,  who  has  been  the 
active  head  of  the  Sault  Ste  Marie  Branch  of  The  Ins- 

titute since  its  inauguration,  continues  as  Chairman  of  the 
Branch  for  the  ensuing  year.  Mr.  Ross  has  an  enviable 
record  of  thirty-two  years  in  the  service  of  the  Canadian 
Government  in  connection  with  the  construction  and 
maintenance  of  the  canals  and  river  channels  of  Canada. 

I 
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JOHN  W.  U    B    ROSS.  ME. I.e. 

Chairman  Sault  Stc  Marir  Branch.   Superintending 
Engineer  Sault   Ste  .Marie  Canal. 

Twenty  years  of  this  period  were  spent  on  the  St.  Louis 
between  Coniwall  and  Prescott  and  for  the  past  iwehe 
year»  in  charge  of  Sault  Ste  Marie  Canal. 

Mr.  r 
in  1897  .> 

IiL^tlliitt  as  Associate  Member 
ed  full  Member  in  1901. 

bern  afiing   dislnct   MMiintirr   for   the   Winti-tM 

fur  •    •• 

to   \' 
elrcled  Membrf  in  iJecttntjrf  i\tiU. 

Border  Cities  Branch  Chairman 

H .  B.  R.  Craig,  M .  E. I  C. .  recently  appointed  Chairman 
of  the  Bordf  r  Cities  Br:  duated  from  R.M.C.  in  1899. 

and  from  Queen's  L  :..  .  .  B.Sc.)  in  1903.  For  a year  after  graduation  Mr.  Craig  was  resident  engineer 

on  construction  of  the  Bay  of  Quinte  Railwa>',  and  in 
1904  he  was  resident  engineer  on  construction  of  the 

Toronto- Sudbun,'  Branch.  Wahnapiiae  River  to  Sheppard 
Lxikr.  For  the  two  years  lollowm^;  Mr.  Craiu  was 
I  Ont.,  but  ;  ay 
u  .1-  Grand  Tni  ,iy, 
being  reMdeiil  t-:  n  the  Lake  Superior  iJivibion 
and  on  the  Prau^..  .  Division.  From  1908  to  1911 
Mr.  Craig  again  took  up  the  duties  of  city  engineer  of 

Kingston,  and  after  a  year  of  consulting  "■••■^-  for  Prescott 
iiid   the   counties  of    Lennox   and  ^n   he   was 
appointt<l  Senior  assistant  engineer.  Puuiic  \S  «'rk^,  Canada 
at    Windntr.   Ont.,    in    1911.     In    1914    Mr.   Crai>;    was 

^■d  to  Fort  William  by  the  D<  .t  of  Public 
\'-  i  the  capacity  ui  District  Eii.  ^:ier  having 

tht 

and  soon  began  to  take  over  i> 
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President  erf  the  Grand  Trvink  PacUw  Railwa>   ha»  hert» 

ar>poir>ted  Chaim\an  of  the  Committee  erf   Martage- 
nient  for  the  co-ordination  oi  the    Grand  Trunk 

Railway  with  the  Canadian  .Sanonal  S>-«env, 

In  1907  he  was  appK>!nted  chief 
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Montreal  Water  Board 

At  a  recent  meeting  of  the  Administrative  Com- 
mission of  Montreal  a  very  important  step  was  taken  in 

connection  with  the  water  supply  of  the  city.  An 
advisory  board  of  engineers,  to  be  known  briefly  as 

"The  Water  Board  of  Montreal",  was  appointed  to 
study  in  all  its  details  the  water  supply  problem  of 
Montreal,  including  the  generation  or  purchase  of  power 
of  any  kind,  the  enlargement  of  the  filtration  plant,  the 

provision  of  reservoirs,  the  construction  of  pumping' stations,  canals,  conduits,  and  so  forth.  The  duties  of 
the  Board  are  to  consist  further  in  the  supervision  of  the 
preparation  of  plans,  specifications  and  estimates,  and  of 
the  construction  of  the  works. 

A.  E.  DOUCET,  M.E.I.C. 

The  Board  is  composed  of  three  of  our  well  known 
members,  A.  E.  Doucet,  M.E.I.C,  Walter  J.  Francis, 
M.E.I.C,  and  R.  S.  Lea,  M.E.I.C  Mr.  Doucet  is  the 
Director  of  Public  Works  of  the  City  of  Montreal  and  is 
Chairman  of  the  Board;  Mr.  Francis,  one  of  our  Vice- 
Presidents,  is  a  member  of  the  firm  of  consulting  engin- 

eers of  Walter  J.  Francis  &  Company;  Mr.  Lea  is  a  mem- 
ber of  the  firm  of  consulting  engineers  of  R.  S.  &  W.  S. 

Lea. 

In  order  to  facilitate  the  functioning  of  the  Board 
the  other  members  of  the  above  named  firms  will  act  on 
the  Board,  Frederick  B.  Brown,  M.E.I.C,  representing 
Mr.  Francis,  and  W.  S.  Lea,  M.E.I.C,  representing 
Mr.  Lea.  By  this  excellent  arrangement  the  Corpora- 

tion has  practically  engaged  two  established  Consulting 

R.  S.  LEA.  M.E.I.C. 

Engineering  firms  to  act  in  an  advisory  capacity  in 
conjunction  with  the  Chairman  of  the  Public  Works 
Department.  The  fee  for  the  advisory  services  of  each 
of  the  members  of  the  Board  is  said  to  be  $10,000.00 

per  annum. The  Board  has  already  entered  upon  its  duties  and 
has  organized  its  staff  and  placed  a  number  of  orders 
for  plant  and  equipment.  Charles  Desbaillets, 
A.M.E.LC,  formerly  manager  of  the  Gas  &  Light 
Department  of  the  City  of  Sherbrooke,  has  been  engaged 
as  engineer  in  charge. 

WALTER  J.  FRANCIS,  M.E.I.C. 

i 
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City  Planning  Conference 

The  twelfth  Annual  Conference  on  City  Planning 
was  held  this  year,  19  to  22  April,  at  Cincinnati.  While 
already  a  member  of  the  Board  of  Directors  of  the  Amer- 

ican City  Planning  Institute,  I  greatly  appreciated  the 
privilege  of  being  designated  as  the  special  representative 
there  of  The  Engineering  Institute  of  Canada,  and  a  like 
honour  which  was  extended  to  me  by  the  Town  Planning 
Institute  of  Canada  to  represent  them  also. 

NOULAN  CAUCHON,  A.M.E.I.C, 

This  meeting  showed  the  ever  increasing  membership 
and  attendance  which  has  become  characteristic  of  the 
movement.  The  Institute  which  comprises  the  technical 
men  meets  jointly  with  the  Conference  which  comprises 

the  representatives  of  municipalities  and  other  bodies 
interested  in  city  betterment — physical  and  sociological. 
A  notable  feature  was  the  increasing  number  of  engineers 
who  are  taking  an  interest  in  and  contributing  papers 
and  taking  part  in  the  discussions.  City  Planning  is 
fundamentally  economic  engineering  and,  the  carrying 
out  of  plans  at  least,  must  in  the  nature  of  things  rest 
largely  in  the  hands  of  City  Engineers.  The  more  the 
engineer  studies  the  science  of  economics  the  more 
ready  and  better  able  will  he  be  to  enjoy  and  profit  by 
the  collaboration  of  the  Architect  and  the  Landscape Artist. 

The  most  notable  paper  from  our  angle  delivered 
at  the  Conference  was  the  one  by  the  presidential  address, 
Nelson  P.  Lewis,  chief  engineer  of  New  York  City, 
on  Transportation  Problems  in  Cities. 

The  dominating  discussion  of  this  Conference  was 
zoning  in  the  regulating  of  the  use  and  development  of 
land  in  cities  involving  width  of  streets  and  the  relation 
of  buildings  thereto  as  to  height  cubage  and  air  space  etc. 

The  annual  dinner  at  Hotel  Sinton,  where  the 
Conference  was  held,  was  presided  over  by  Alfred 
Bettman,  a  prominent  lawyer  of  Cincinnati  and  an 
indefatigable  friend  of  Sound  City  Planning  who  paid 
a  glowing  and  generous  tribute  to  the  part  which  Great 
Britain  and  her  Dominions  had  played  in  the  great  War. 

A  stimulating  incident  of  the  dinner  was  an  address 
by  a  Chicago  representative  who  depicted  such  progress 
being  made  in  their  City  Planning  that  he  led  us  to 
believe  that  Chicago  would  soon  become  a  more  attractive 
home  than  Heaven — and  he  was  a  lawyer  at  that!  So 
you  see  •  what  fascinating  possibilities  await  the  enthu- siastic mind. 

Altogether  City  Planning  has  taken  a  good  stride  in 
progressive  advancement  as  a  result  of  this  most  successful 
Conference. 

NouLAN  Cauchon,  A.M.E.I.C. 
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FULLERTOX— JAMES  THORNTON,  of  Vancouver,  B.C.  Born  at  Victoria, 
B.C..  Feb.  11th,  1S91;  Educ:  B.Sc.  (CE.)  McGill  1914:  1907-10,  Gen'I.  constrn.  with 
Dominion  Govt,  in  North  B.C.;  1914-16,  Asst.  to  D.L.S.;  1916-19,  overseas,  Lieut. 
C.F.A.;  1919-20,  D.L.S.  Govt,  work;  At  present  with  Fullerton  &  Bell-Ir\'ing,  Civil Engrs.,  Vancouver,  B.C. 

References:  W.  H.  Powell,  H.  F.  V.  Meurling,  W.  Smaill,  W.  J.  Johnston,  J.  A. Walker. 

GEMMEL— HENRY  WALTER  RITCHIE,  of  Miniota,  Man.  Born  at 
belkirk,  Man.,  Oct.  27th,  ISS4:  Educ:  1st  and  2nd  yr.  in  C.E.  Toronto,  1905-07, 
Commission  to  practice  surveying  in  Manitoba  and  Alberta,  1912;  1907-08,  Asst. 

to  W  B.  ■ioung,  M.L.S.;  1909,  Asst.  to  J.  Mollov,  D.L.S. ;  1910,  locating  engr.  Alberta 
and  Great  Waterways  Rly.;  1911-12,  res.  engr.  with  John  Gait,  Engr'g.  Co.;  1912-13, 
surveying  in  Alberta  ;  1914,  res.  engr.  and  locating  engr.  on  drainage  with  Sask.,  Govt.  ; 
1914-19,  on  active  serrice,  Lieut.  43rd  Bn.,  Wounded  Jan.  1916,  awarded  M.C.  July 
1917;  At  present  Municipal  Engineer  for  Rural  Municipality  of  Miniota  on  System on  Good  Roads. 

References:  S.  A.  Button,  M.  A.  Lyons,  G.  B.  McColl,  J.  W.  Harris,  A.  A.  Young. 

MAC.VAMAR.\— ARTHUR,  of  Winnipeg,  Man.  Born  at  Toronto,  Ont., 
March  4th,  1885;  Educ:  Public  School,  night  School  &  private  study;  Machinist 
apprentice,  railway  shops  Montreal  à  Toronto;  7  yrs.  with  G.T.P.  Ry.  as  Asst.  to 
Master  Mechanic  on  constrn,  and  later  Asst.  Supt.  of  Motive  Power,  built  &  organized 
all  Repair  Stns.  for  locomotives  &  cars  from  Ft.  William  to  Prince  Rupert:  2y.  vrs. 
Technical  Stores  officer  R.A.F.;  1915  to  date.  Chief  Inspector  Manitoba  Bureau  of labor. 

References:  D.  Main,  G.  L.  Guy,  J.  M.  Leamy,  J.  G.  LeGrand,  H.  A.  Bowman, 
J.  Rocchetti. 

MADGETT— GEORGE  HENRY,  of  Hamilton,  Ont.  Born  at  Hamilton,  Ont., 
Feb.  14th,  1891;  Educ:  Collegiate  Institute  Hamilton,  Ont.;  1908-18,  tracing  detailing 
&  checking  Structural  Steel  at  Hamilton  Bridge  Works;  1918-19,  in  charge  of  design- 

ing &  estimating,  and  6  mos.  designing  engr.  with  Standard  Steel  Constrn.  Co.; 
3  mos.  with  E.  H.  Darling,  Hamilton,  Ont.;  At  present  Designing  Engr.  with  W.  J. 
Westaway,  Hamilton,  Ont. 

References:  R.  K.  Palmer,  C. 
Erskine,  P.  M.  Smith,  G.  Jack. 

H.  Marrs,  J.  A.  McFarlane,  E.  H.  Darling,  J. 

GORDON— JOHN,  of  Winnipeg.  Man.  Born  at  Forres,  Scotland,  .Tan.  29th, 
1SS4;  Educ  :  Electrical  Engr'g.  Armstrong  College,  Newcastle,  England;  5  years 
apprenticeship  in  mech.  and  elec.  engr'g.  2  yrs.  in  Chief  Engr's.  Dept.  as  electrical 
dftsman  iNorth  Eastern  Rly.;  1910-12,  mechanical  dftsman,  G.T.P.  Rly.,  Rivers, 
Man  ;  1912-15,  electrical  engr.  G.T.P.  Ry,,  and  in  chge.  of  all  electrical  work  fexclusive 
of  telegraphs);  1915-16,  general  electric  foreman,  C.G.  Rlys.  (western  lines),  and 
m  chge.  of  all  electrical  works  (exclusive  of  telegraphs);  1918-19,  Signal  &  Electrical 
Engr.,  C.G.  Rys.  (western  Unes),  and  responsible  for  all  electrical  work,  together 
with  electric  signal  locking;  .4ug.  1919  to  date,  Asst.  Electrical  Engr.,  Can.  Govt. 
Rlys.  (western  hnes). 

References:  A.  H.  Eager,  E.  V.  Caton,  A.  V.  Redmond,  A.  W.  Lamont,  F.  H. 
farmer,  C.  A.  Clendinning. 

GRANT— CLIFFORD  GORDON,  of  Prince  William,  N.B.  Born  at  Upper 
Southampton,  N.B.,  Dec.  17th.  1881;  Educ:  2  vrs.  (1907-08)  Univ.  of  N.B.,  2  yrs. 
(1910-11)  Queen's  Univ.;  1906  (3  mos),  rodman  Bangor  &  Aroostook  Ry..  Maine; 
bummer,  1909,  tapeman  Teminkaming  &  Nor.  Ont.  Ry.;  Summer.  1910;  under 
R-  H.  Montgomerj',  D.L.S.;  1911-13,  dftsman,  topog'r.  and  leveler  C.N.R.;  1913, 
(May-Nov.),  transitman  on  location  St.  John  &  Quebec  Rv.;  1913-16,  instr'man  on 
maintenance.  Can.  Govt.  Rys.;  1916  (June  to  Oct.)  Res.  Êngr.  St.  John  &  Quebec 
*y'v,  i?''"'^'  mstrn'man  G.T.R.  Toronto;  At  Present  Crown  Land  Surveyor  Prov. of  N.B. 

„.,,. References:  S.  B.  Wass,  H.  PhilUps,  E.  G.  Hewson,  L.  I.  Stone,  A.  M.  Mac- 
Oilm-ray. 

„„  ,  HARRY— WILMOT  EARL,  of  Winnipeg,  Man.  Born  at  Savanna,  HI.,  Sept. 
2bth,  1885;  Educ:  High  School  and  oriv.ite  Studv;  1902-05,  rodman.  instr'man  and 
?Sii  ̂°^'^'  '"  ''^^^'  °^  grade  reduction  with  Chicago,  Burlington  &  Quincy  Rly.; 
iorS'  ̂^^'^  ""^^  '"  '^^se.  terminal  constrn.  Great  Northern  Rly.,  Grand  Forks,  N.D.; 
1907,  topog'r,  levelman  transitman,  Milwaukee  &  St.  Paul  Rly.;  1910-11,  asst.  engr. 
City  of  Medicine  Hat,  and  track  work  etc..  Macklin  Branch  C.P.R.;  1911-13,  asst. 
engr.  constrn.  and  location  C.N.R.;  1915-19,  overseas,  OfiScer  Roval  Engr.,  France, 
Ruœui,  Siberia;  .\t  present  with  Peter  Lyall  Constrn.  Co.,  on  engr'g.  work  for  new 
1 .  Eaton  &  Co.  bldg.,  Winnipeg,  Man. 

References:  W.  Burns,  J.  Mason,  A.  J.  Taunton,  F.  G.  Haven,  V.  Michie,  H. -A.  Dixon. 

HENNEBIQUE— JULES  JOSEPH,  of  New  York  Citv,  N.Y.  Born  at  Courtrai, 
,<fi|'"?'  .^'*y  3th.  1873:  Educ:  Lauréat  de  Sciences  Industrielles,  B.S.  Bru.ïelles, 
îon-'r,?'"'^'"'''"**  '^^  Gand,  Laboratory  of  Testing  Materials,  Special  Course,  C.E. 1S90-96:  1896-1902,  co-operated  with  father  F.  J.  Hennebique.  Paris.  France.  Inventor 
of  Hennebique  System  of  reinforced  concrete;  1902-04,  First  Vice-Pres.  of  the 
Hennebique  Constrn  Co.,  Contracting  Enginera,  New  York  Citv;  Field  engr.  in  charge 
of  special  reservoirs,  water-towers  and  bridges;  1904-05,  Civil  and  Consltg.  Engr. 
Mobile.  Alabama,  designing  ,  and  executing  reinforced  concrete  Foundations  on 
^'fficult  soils;  1906-15.  Chief  engr.  of  the  Interstate  Constrn.  Co..  Contracting  Engrs.. 
Mobile,  Ala.,  Designer  and  in  e-xecutive  charge  Work  included  constrn.  of  many 
large  concrete  bldgs.  and  Lighthouse  for  U.S.  Govt,  built  by  means  of  floating  reinforced 
concrete  caisson;  1915-19,  President  and  Senior  Consltg.  Engr.  of  Case  Coast 
Protection  Corpn.  Consultg.  Engrs.,  New  York,  Designer  and  in  executive  charge 
of  important  schemes  of  Sea  Defence  Work;  Sept.  1919  to  date.  President  and  Senior 
Consultg  Engr.  of  the  Tidal  Engr'g.  Corpn.  (Successors  to  the  Case  Coast  Protection 
Corpn.)  Consultg.  Engr.  New  York.  Actively  engaged  in  schemes  of  (Doast  Protection 
W  ork  and  Tidal  Marshes  Reclamation.  (Member  of  the  American  Society  of  Civil Engineers. 

References:  The  American  Society  of  Civil  Engineers. 

LUCK— CECIL  GEORGE  JOHN,  of  Montreal,  Que.  Born  at  London,  England, 
Nov.  1st,  1885;  Educ:  Central  Tech.  Coll.,  London,  1905;  1906-08,  asst'.  to  res.  engr., 
Angus  Shops;  1908-09,  asst.  to  res.  engr.,  G.T.Ry..  Eastern  Divn.;  1909-14,  rodman, 
dftsman,  instr'man  and  res.  engr.  C.P.R.  location  and  constrn.  Western  Lines; 
1914-16,  Capt.  Seaforth  Highlanders,  B.E.F.  France;  1916-17,  Chief  Instructor, 
Railway  Constrn,  Reading,  England;  1917-19,  Capt.  Roval  Engineers,  B.E.F., 
Italy;  1919,  O.C,  reconstrn.  Murman  Railway,  with  B.Ë.F.,  North  Russia;  At 
present  .Assistant,  Instructural  Dept.,  G.T.R. 

References 
Stuart. F.  L.  C.  Bond.  F.  B.  Brown,  J.  L,  Busfield,  W.  A.  James,  H.  B. 

MANSBRIDGE— .ALFRED  SW.^TTON,  of  Walkerville,  Ont.  Boro  at 
Manchester,  England,  Dec.  17th,  1886;  Educ:  Public  &  Night  School;  5  yrs.  apprentice 
to  machine  shop  (Scotland);  214  vrs.  rodman  Vancouver,  B.C.;  1909-13,  dftsman 
&  engr.  B.C.  Elec.  Ry.;  1913-15,  Asst.  to  Chief  Dftsman  Pacific  Eastern  Ry.;  1915-19. 
with  C.F.A.;  1919,  2  mos.  dftsman  &  2  wks.  Hydrographie  Survey  Vancouver  Hbr. 
Comm.;  At  present  dftsman.  Trussed  Concrete  Steel  Co.,  of  Canada  Ltd.,  Walkerville. 

Ont. 

References:  E.  G.  Matheson,  H.  W.  Frith,  A.  E.  B.  Hill,  A.  J.  Riddell,  R. 
Snodgrass. 

MARRYAT — GERALD,  of  Montreal  (temporarily).  Born  at  Redhill.  Surrey. 
England,  March  5th,  1876;  Educ:  Marlborough  College,  England;  Acted  as  French 

Interpreter  in  France  during  late  War;  1903-04,  topog'r.  and  dftsman  G.T.P.  original 
surveys;  1905-06,  transitman  T.C.  Ry.;  1907;  Temiskaming  &  Nor.  Ont.  Rly.  on 
location  100  miles  from  Sudbury  to  Port  .\rthur,  all  estimates  etc.;  1909,  in  partner- 

ship with  Arthur  Cotton,  O.L.S.  in  Elk  Lake,  as  Surveyors,  Engineers  etc.,  and 
afterwards  in  business  for  self  as  Contractor  for  Mining  Work;  1914-20.  with  C.E.F. 
in  Can.  Engrs.  on  Survey  and  Map  work  in  France  and  Belgium;  Wounded  Jan. 
1916;  Later  Res.  Engr.  for  War  Office  for  big  Aerodrome  Bldg.,  and  afterwards  \vith 

Can.  Forestry  Corps  on  grading  work;  Discharged  from  Ste.  Agathe  Military  Hospital' two  months  ago. 

References:  G.  A.  McCarth.v,  S.  B.  Clement,  G.  F.  Hanning,  C.  J.  Armstrong. 
J.  H.  Edgar.  F.  S.  Drummond,  H.  K.  Wioksteed,  A.  I.  Stewart,  T.  H.  White. 

McKEAN— DAVID  G.\RDNER,  of  Winnipeg,  Man.  Born  at  Coatbridge. 
Lanarkshire,  Scot-,  Oct.  29th,  1887;  Educ:  Associate  Coatbridge  Tech.  School,  and 

Mining  College  1902-06;  Student  Royal  Technical'College.  Glasgow,  1906-10;  5  yrs. 
apprenticeship  1902-05,  with  Stewarts  &  Lloyds  Ltd.  C)oatbridge,  as  apprentice 
and  junior  dftsman,  1905-07,  apprentice  machinist  with  Murray  &  Paterson  Ltd. 

Coatbridge;"  1907-08,  ."isst.  Chief  Dftsman,  Robert  Morton  &  Sons  Ltd..  Wishaw, Scotland:  1908-10,  Asst.  Engr.  Dron  &  Lawson  Ltd.  Glasgow;  1910-14.  Structurât 
Steel  Detailer,  Manitoba  Bridge  &  Iron  Works  Ltd.,  Winnipeg,  Man.;  1914  to  date, 
Dftsman,  Office  Engr.  and  Asst.  Engr.  of  Design,  and  at  present  .\sst.  to  Chief  Engr.. 
The  Greater  Winnipeg  Water  District,  Winnipeg,  Man. 

References:  W.  G.  Chace,  D.  L.  McLean,  M.  V.  Sauer,  \.  C.  D.  Blanchard. 
G.  F.  Richan,  T.  R.  Deacon,  H.  A.  MacKay. 

McL-iREN— ARTHUR  ANTHONY,  of  Niagara  Falls.  Ont.  Born  at  Mitchell, 
Ont.,  Jan.  17th.  1888;  Educ.  B.Sc.  Queens  1911;  Associate  Member  .\mer.  Society 
C.E.;  1909,  rodman  on  constrn.  Hydraulic  Air  Compressor,  Cobalt,  Ont.,  1910,  .\sst. 
to  millwight  and  mill  foreman;  1911-12.  Asst.  to  Dom.  Land  Surveyor,  B.C.:  1912-13. 
with  Viele,  Blackwell  &  Buck,  New  York,  as  asst.  on  constrn.  Power  House  etc.,  and 
asst.  on  prelim,  survey  fora  Water  Power;  1913-18,  with  Cedar  Rapids  Mfg.  &  Power 
Co.;  2  yrs.  as  supt.  of  constrn,  15  mos.  as  asst.  engr.  in  charge  of  field  work  and  17  mos. 
as  chief  inspector;  1918  to  date  with  Hydro-Electric  Power  Commission  on  Ontaria 
till  Sept.  1919  as  chief  of  party  on  distribution  &  power  house  division,  now  Res. 
Engr. 

References:  H.  G.  Acres,  T.  Hogg,  W.  Jackson,  J.  C.  Smith.  A.  M.  Wilson, G.  F.  Hanning. 

MILES — GEORGE  ERNEST,  of  Winnipeg,  Man.  Born  at  Windsor.  England; 
.'Vpril  23rd,  1887;  Educ:  1st  Class.  College  of  Preceptors,  1903:  1907-10.  C.P.R. 
Engr'g.  Dept.,  dftsman  and  electrical  constr;  1910-11,  Canadian  Westinghouse  Co.. Power  Constrn.  Point  du  Bois;  1912.  with  same  company  as  constrn.  engr.;  1913, 
City  Light  tS:  Power,  constrn.  of  substations;  1914,  Can.  Westinghouse.  Constrn. 
Engr.;  1915-19,  overseas.  Infantry  Officer  in  chge.  of  Workshops;  June  1919  to  date. 
Sales  Engr..  Canadian  Westinghouse  Co. 

References:  A.  W.  Lamont,  F.  H.  Farmer,  E.  V.  Caton,  W.  M.  Scott.  G.  L. 
Guy,  J.  Rocchetti. 

MOORE— THOMAS  OWEN,  of  Winnipeg.  Man.  Born  at  Chicago.  III.,  Aug. 
3rd,  1893;  Educ:  studied  elec.  engr'g.  under  R.  N.  Reynolds,  E.E.,  London.  England: 
1914-15,  overseas,  connected  with  engr'g.  dept.,  more  especially  plotting  à  survey 
work:  Summer,  1919,  topog'r.  &  Leveller  C.P.R.;  Intention  is  to  combine  Engr'g. Course  I.C.S.  with  practical  experience  in  dfting  office.  At  present  on  strength  of 
D.S.C.R.  studying  engineering,  structural  steel. 

References:  T.  G.  LeGrand,  N.  J.  Wallis,  G.  C.  Dunn. 
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WOOD— FREDERICK  MORRIS,  of  Kingston,  Ont.  Born  at  Bombay,  India, 
June  30th,  1S92.  Educ,  M.A..  B.Sc,  Queen's  1911-1914;  1913,  Apr.  to  .lune,  checking 
surveys  on  road  divisions  etc.  for  Sask.  Govt.  Regina,  June  to  Oct.  with  topog'I  branch 
Survey  of  Canada;  1914-19,  Military  Service,  summer  1915  rodman  &  instr'man 
with  Can.  Engrs.  Barriefield  Camp;  1919-20,  Lecturer  in  Math.  1st  &  2nd  year  Pract- 

ical Science  Students.  Queen's  University;  At  present  Res.  Engr.  witli  Letlibridge 
Xorthcrn  Irrigation  District.  Letlibridge.  Alta. 

References:  T,.  W.  Gill.  W. P.  Wilgar,  A.  Macphai!,  L.  Malcolm.  H.  B.  Muckleston. 

FOR  TRANSFER  FROM  THE  CL.\SS  OF  ASSOCI.\TE  MEMBER  TO  THAT 
OF  MEMBER 

GRIMMER— .\.  K..  of  Tcmiskaming,  Que.  Born  at  St.  Andrews,  N.B.,  June 
4th,  1SS2.  Educ:  B.A.I.  1905,  M.Sc.  1907.  University  of  N.B.;  1900-02,  (summers) 
rodman  and  inspector  N.B.  Central  RIy.;  1902-04  (summers),  rodman  and  instr'man 
C.P.R.  Western  Lines;  1905.  res.  engr.  'i'ork  and  Central  Rys.:  1905-OG.  Lecturer  Univ. 
of  N.B.;  190().  res.  engr.  FiItr,<ition  Phuit,  Fredericton,  N.B.:  1906-09.  City  Engr. 
Frederieton:  1909-10.  Lecturer,  L'niv.  of  Manitoba;  191(3-15.  City  Engr.  Medicine 
Hat;  1910-17.  private  practice,  Consltg  Engr..  Frederieton;  1918-19,  Supt..  Bate. 
McMahon  Co..  on  constrn  Seaplane  Stn.,  North  Sydney,  C.B.  At  present  Town 
Engr.  Temiskaming. 

References:  R.  S.  Lea,  W.  S.  Lea.  H.  G.  Hunter.  R.  DcL.  French.  L,  A,  Herdt. 
F.  O.  White,  A.  R.  Crookshank. 

REID— JOHN  GARNET,  of  Lanigan,  Sask.  Born  at  Bruce  Mines.  Ont., 
May  13th,  1S7S.  Educ,  Ridley  College,  St.  Catharines.  Ont.;  1S98-1902,  rodman, 
C.N.R.;  1902-03,  leveller.  Algoma  Central  Rly.;  1903-0.8.  instr'man  (2  yrs.).  res. 
engr.  (3  yrs.).  C.P.R.  constrn.  Western  Lines;,  1908-15,  and  May  1919  to  date.  asst. 
engr.  C.P.R.  constrn..  Western  Lines;  1915-19.  overseas,  joined  C.O.R.C.C.  as  Major, 
promoted  to  Lt.-Col.  Oct.  1910.     Awarded  D.S.O.  1918. 

References:  J.  G.  Sullivan.  W.  A.  James.  F.  Lee.  J.  R.  C.  Macredie.  J.  A.  Hesketh. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

CLARRY— ARTHUR  REESER.  of  Kingston.  Ont.  Born  at  Locust  Hill,  Ont.. 
Dec.  25th.  1891.  Educ:  B.A.Sc.  Toronto.  1919;  Inspector  and  Chemist  for  Imperial 
Ministry  of  Munitions  during  vacations  1916  and  1917;  May  to  Oct.  1919.  Asst. 
Chemist  for  Imperial  Oil  Co..  Montreal  Refinery;  Instructor  of  Chemistry  at  the 
R.M.C.    Kingston,    term    1919-20. 

References:  P.  Earnshaw,  D.  W.  Munn.  P.  Gillespie.  L.  McK.  Arkley,  A.  Macphail. 

DEVERALL— EDWIN  VICTOR.  Capt.M.  C.  of  Toronto.  Ont.  Born  at  Toronto 
Ont..  Aug.  !9th.  1890.  Educ:  B.A.Sc.  Toronto  1915;  1912  (5  mos.).  dfting  Russell  Motor 
Car  Co..  Toronto;  1913  (5  mos.) ,  structural  detailing  Hamilton  Bridge  Co.  &  Dominion 
Bridge  Co.;  1914  (5  mos.),  surveying,  Dept.  Ro.adwavs,  Toronto;  1915-10,  .Structur.al 
Engr.  Dominion  Bridge  Co.,  Toronto  &  Montreal;  1917-18.  62nd  &  89th  Field  Co's 
Royal  Engrs.  as  Lieut.  &  Capt.,  Awarded  M.C.  &  Bar;  1919  to  date.  Structur.al 
Engr.  with  Dom.  Bridge  Co.  Toronto. 

References:  P.  Gillespie,  C.  R.  Young,  T.  R.  Loundon,  G.  E.  Evans,  J.  W.  Smith, W.  W.  Gunn. 

EMREY— DESMOND  JOSEPH,  of  Kingston,  Ont.  Born  at  Nevis,  B.W.I.. 
Oct.  19th.  1890.  Educ:  Undergrad.  Queen's  Univ..  Cambridge  Matric..  I.C.S. 
(Railway  Engr'g);  1911  (4  mos.).  roding  and  levelling  railroad  constrn..  St.  Kitt's. 
B.W.I. ;  1912.  rodman  and  instr'man.  Toronto  Eastern  Railroad  Constrn.;  1912 
(3  mos).  in  chge  reinforced  concrete  constrn  St.  Kitt's  Nevis  Sugar  Factory  Lt(l.; 
1913  transitman  railroad  location  Hydro  Electric  Power  (I^ommission;  1914,  dfting 
etc.  with  SutcUffe  &  Neelands,  Contractors,  New  Liskeard,  Ont.;  4}  2  yrs.  Can. 
Engrs.;  At  present  attending  College. 

References:  A.  Macphail,  W.  P.  Wilgar,  W.  L.  Malcolm,  K.  Wcatherbe.  E.  W. 
Neelands. 

V.\UGH.\N — FR.\NK  P.  of  St.  John  N.B.  Born  at  Li\-erpool,  England. 
June  3rd  1874.,  Educ:  Regent  College  Southport,  England,  Lecture  Courses  at 
Institute  of  Technology  Boston.  Mass.;  1891-92  New  Westminster  &  Barrard  Inlet 
Tel  Co  Vancouver  B.C.;  1892-95  B.C.  District  Telegraph  &  Tel.  Co.  Vancouver. 
B.(j.;  1895-96  Yarmouth  Street  Rly.  Co.  Yarmouth  N.S.;  1890-97  Northern. 
Electric  Works  St.  John  N.B.;  1897-99  G.  M.  Anglin  &  Co.  Electrical  Engineers. 
Boston  Mass.:  1899-1900  Wilkinson  &  Co.  Electrical  Engrs.  &  Contractors  Boston. 
Mass.;  Lord  Electric  Co.;  1900-02  The  General  Electric  Co..  Schenectady.  N.Y. 
Testing  Dept;  1902-00.  Private  Practice.  Engineer  and  Contractor,  St.  John,  N.B.; 
1906  to  date.  Engineer  and  Manager,  The  Vaughan  Electric  Co.  Ltd.,  Electrical 
Engrs.,  St.  John.  N.B.  Has  also  done  considerable  e.vperimental  investigation  in 
Wireless  'Telegraphy  and  Telephony  and  H.P.  High  Frequency  Currents.  (See .TcurnalE.I.C.Dec.  1919. 

References:  R.  W.  Leonard,  C.  C.  Kirby,  G.  G.  Hare,  A.  Gray,  C.  McN.  Steevcs. 

FOR  TRANSFER  FROM  CL-\SS  OF  JUNIOR  TO  HIGHER  GRADE 

LYONS— EDWARD  LESLIE,  of  Montreal,  Que.  Born  at  Kingston.  Jamaica, 
Dec.  20th.  1892.  Educ:  B.Sc.  McGill.  1915;  1913  (4  mos.).  inspector  on  concrete 
constrn  for  Armstrong  Whitworth  &  Co..  Longueuil;  1914  (4  mos.).  instr'man.  Cana- 

dian China  Clay  Co..  St.  Remi  D'Amherst.  Que.;  1915-19.  corporal  with  Can.  Engrs.. 
recommended^  for  eomm.,  March  1918  .unable  to  return  to  England  on  account  of 
March  offensive;  1919  (June-Dec.),  ass't.  supt.  on  constrn  &  grading  for  Messrs. 
McDonald.  Roy  &  O'Reilly,  St.  Remi  D'Amherst.;  At  present  with  J.  M.  Robertson, Consltg.  Engrs.,  Montreal. 

References:  J.  M.  Rolston,  H.  M.  Mackay,  C.  M.  M.  MoKergow.  E.  V.  G.age. 
D.   Bremner. 

MacDONALD— CHARLES  ALEXANDER,  of  Walkerville,  Ont.  Born  at 
Duart,  Ont.,  Oct.  15th,  1891.  Educ:  B.A.Sc.  Toronto  1913;  19l:M4,  Junior  Asst. 
on  D.  L.  Survey  north  of  Le  Pas,  Man.;  1}-^  yrs.  District  Fuse  Gauge  Inspector  for 
Imperial  Ministry  of  Munitions;  2  yrs.  Comm.  Officer  in  Royal  Engrs.;  At  present 
factory  engr.  for  Hiram  Walker  &  Sons,  Metal  Products,  Walkerville,  Ont. 

LAMB — STANLEY  ROMA,  of  Winnipeg,  Man.  Born  at  Edinburgh,  Scotland, 

May  26th  1884.  Educ:  George  Herriot's  College,  Edinburgh.  Classes  in  gen'l  engr'g 
subjects  during  ap'ticeship  at  Herriot  Watt  College  Edinburgh;  1900-02,  3  yrs  ap'tice 
in  chief  engr's  office.  North  British  Rly.  Co..  Edinburgh;  1905-09.  with  C.P.R.  as 
rodman,  field'and  office  dftsman  and  instr'man  on  location  and  constrn.;  1910-14,  and 
July  1919  to  date.  res.  engr.  in  chge  of  constrn  C.P.R.  Western  Lines;  1914-19,  over- 

seas, 2^^  yrs  Can.  Engrs.,  1  yr.  special  duty  in  chge  all  plans  Ypres  Salient  buried 
cable  system.     Served  2)4   yrs.   as  eomm.   officer   Imperial  Artillery. 

References:  J.  R.  C.  Macredie,  C.  Flint,  J.  G.  Reid  H.  W.  Tye,  C.  R.  Crysdale, 
W.  A.  James. 

PRIEUR— HENRI,  of  Montreal,  Que.  Born  at  Montreal,  Que.,  April  17th. 
1893.  Educ:  6  yrs.  Classical  Course  St.  Mary's  College.  1  yr.  6  mos.  Polytechnique 
School,  Laval  Univ.;  1910-12,  with  Boucher  &  Deniers  and  Austen  &  Chapdelaine, 
Engrs.  &  Surveyors  as  rodman  etc.:  1912-15,  with  City  of  Montreal,  dftsman  Sewerage 
Office:  1915  to  date,  with  City  of  Montreal,  Asst.  Engr.  Sewer  Dept..  General  assistance 
on  sewer  constrn.  estimating,  investigating,  preparing  plans,  reporting,  etc. 

References:  E.  F.  Fusey,  G.  R.  MacLeod,  J.  DeG.  Beaubien,  S.  J.  Fortin,  R.  E. 
Mercier,  H.  AI.  Goodman. 

References:  H,  Thorne,  J.  E.  Porter.  C.  R.  McColl,  M.  E.  Brian,  F.  S.  Keith. 

M.icLEAN- NEIL  JOHN,  of  Penticton,  B.C.  Born  at  Fourchu,  N.S.,  Feb. 
h,  1879.  Educ:  1  yr.  Dalhousie  University;  1900-01,  instr'man  on  general  municipal 

work,  Sydney,  N.S.;  1901-05,  topog'r  and  instr'man  on  resurveys,  location  and  constrn 
C.P.R.  and  other  rlys. ;  1906,  transitman  on  location  and  res.  engr.  on  constrn  Kettle 
River  Valley  Ry.,  B.C.;  1907-09,  mining  and  prospecting;  1910-14  and  June  1919 
to  date,  res.  engr.  on  constrn  Kettle  River  ̂ 'alîey  Ry.;  1915-19,  overseas  with  B.E.F. 

References:  A.  McCulloch,  H.  L.  Swan,  H.  Earle,  C.  J.  McKenzic,  F.  R.  Faulkner, 
A.  P.   Augustine. 

WEIBEL— EMIL  EDWIN,  of  Montreal,  Que.  Born  at  Philadelphia,  Pa., 
Nov.  19th,  1896.  Educ:  B.Sc.  McGill  1918:  Summers,  1915-16-17,  structural  dfting 
Dom.  Bridge  Co.,  Lachine;  Summer  1919,  dfting,  estimating  and  designing.  Turbine 
Dept.,  D.  B.  Co.,  .1918  (4  mos.),  private  in  U.S.A.  Engr.  Officers  Training  School; 
1919  to  date,  estimating  and  designing  on  cranes,  etc.,  mech.  dept..  Dom.  Bridge  Co. 

References:  G.  E.  Bell,  F.  Newell,  E.  C.  Gaines,  A.  R.  Roberts,  E.  Brown. 
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Progress  in  Aviation 
J.  A.  WiUon,  A.M.E.I.C.,  .\ftmUr    of  the  Atr  Board  of  Canada. 

Before  dealing  with  developments  in  Canada,  it  will 
be  as  well  to  consider  for  a  few  minutes  what  has  been 

achicvi-d  elsewhere. 
The  rate  of  progress  of  heavier  than  air  machines 

has  been  that  of  the  development  of  suitable  engines 

It  IS  not  too  much  to  say  that  f\\'ing  waited  fifty  years 
bi-fore  accomplishment,  for  the  development  of  a  light 
'   ''^  t-ngine  to  make  it  possible  to  Hy.    The  principles 

.sere  ful!\'  knowTi  long  before  Langle\'  and  \\  right 
.•.:'_  uieir  first  flights.     Further  pn  dependent 
'■:    'he  same  factor.     Though  the  \\  :  w  in  1903, 

!x?fore  any  ;  .vas  made.    Earlier 
:  I  be  launcli  could  not   gel  otT 
uiiaided.  In  that  year  the  .\niomette  and  .\n2ani 
engines  were  produced  and  real  progress  commenced. 

In  Jul\-.  1909,  Bleriot  flew  the  Charmel  and  in  August 
the  Linome  rotan,-  engine  was  produced  in  France.  This 
halved  the  weight  per  H.P.  of  any  existing  engine  and 

though  not  very  reliable  at  f  '  '  •  ful 
of  fuel  and  oil.  it  enabled  i:  an 
aeroplane  to  fly  as  long  a?  Once  the 
engine  problem  was  j<j!ve<l.   ,  ■    rapid  and 

us.  Engine  Weights  <)i  ten  or  even  hiieen  pouxxis 
i  .  have  been  quickl\  reduced  to  1.5  pounds  or  less 

a:.'!  ■  "lay  a  small  fast  machine  will  not  weigh  more  all 
t"Id  v,nh  fuel  and  pilot  up  than  did  the  pre-war  engine 
al>ine,  i.e..  about  five  or  sLx  pounds  pet  H.P. 

Read  before  (Ktaua 
C«iMd«,  Feb.  12th.  192U. 

hr. ..h.   The    Engineering    Institute   of 

■Rot«r>"  Type  Arro  Engine  L<  Rhone  110  H.P. 
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The  Present-Day  Aero  Engine 

Aero  engines  today  generally  are  of  two  main  types. 
The  rotary  in  which  the  cylinders  themselves  revolve 
round  a  fixed  crank  and  carry  the  air  screw  with  them. 
This  tjTJe  is  only  suitable  for  small  powers  up  to  150 
H.P.  at  the  most  up  to  the  present,  is  fairly  reliable, 
very  light,  but  not  very  eiificient  as  regards  fuel  consump- 

tion or  lubricants.  The  Gnome,  Le  Rhone  and  Clerget 
are  the  best  known  types.  They  are  all  air-cooled  and 
were  used  in  scout  machines  where  lightness  was  the 
great  object  to  be  obtained.  The  weight  per  H.P. 
obtained  from  these  engines  today  is:  Gnome  2.7  pounds, 
Le  Rhone  3  pounds,  Clerget  3  pounds. 

In  the  other  group  the  cylinders  are  stationary, 
the  pistons  drive,  through  a  connecting  rod,  a 
revolving  crank  shaft  to  which  is  fixed,  either  direct  or 
through  gearing,  the  air  screw.  The  original  stationary 
engine  was  the  ordinary  vertical  automobile  engine.  In 

the  endeavour  to  gain  power  per  crank  the  "VEE"  engine has  been  evolved  with  2  cylinders  working  on  the  same 

crank,  and  the  "Broad  Arrow"  having  3  cylinders  acting on  the  same  crank.  Certain  other  types  having  4  cylinders 
in  the  same  vertical  plane  and,  finally,  the  Radial  Engine 
in  which  many  stationary  cylinders  are  arranged  round 
a  common  crank.  With  the  exception  of  the  Radial  which 
is  air  cooled,  (though  there  is  now  a  water  cooled  radial 
made  by  the  Fiat  Company  on  the  market,)  the  others 
are  water  cooled.  The  best  known  types  are  Vertical, 

Beardmore,  Siddely;  "Vee"  Rolls-Royce,  Sunbeam, 
Liberty;  "Broad  Arrow",  —  Napier  "Lion":  Radial, — Cosmos,  &  A.B.C. 

The  water  cooled  engines  weigh  about  an  average  of 
from  3-3Vo  lbs.  per  H.P.;  the  Radiais  are  as  lightas  L71bs. 
for  the  300  H.P.  "Cosmos",  1.4  lbs.  for  the  500  H.P. 
type.  Another  advantage  of  the  Radial  is  its  short 

shaft  length  as  compared  with  the  Vertical  or  "V"  types. Air  cooled  engines  save  of  course,  not  only  the  weight  of 
the  water,  but  of  the  radiator  and  somewhat  complicated 
circulation  system  and  have  the  advantage  of  simplicity 

and  fewer  "gadgets"  to  get  out  of  order.  Full  economy varies  a  good  deal,  a  really  first  class  engine  in  good  order 
uses  about  1  gallon  for  every  15  or  16  H.P.  per  hour 
running  at  normal  speed. 

Factors  in  Design 

Perhaps  the  heaviest  loading  per  H.P.  with  which 
a  modern  machine  could  fly  is  about  40  pounds  per  H.P. 
This  would  leave  no  margin,  however,  for  climbing  and 
is  extreme.  About  25  pounds  per  H.P.  would  be  the 
most  which  could  be  used  in  actual  practice  and  that 
only  with  a  large  slow  weight — carrying  machine  of 
considerable  wing  area. 

The  complementary  factor  to  weight  per  H.P.  is 
weight  per  square  foot  of  flying  surface.  This  also  varies 
considerably,  from  as  little  as  five  pounds  per  square  foot 
to  as  much  as  fifteen.  Under  present  designs  the 
maximum  loading  possible  is  about  twenty  pounds  per 
square  foot. 

The  third  factor  in  design  is  the  form  and  size  of  the 
wing  area  and  the  angle  of  incidence;  all  design  is  a  com- 

"Vee  Type  Aero  Engine 

"Rolls-Royce"  Eagle  VIII  360  H.P. 

promise  between  these  factor  s  and  resolves  itself  into  how 
to  design  your  machine  so  that  you  can  carry  the  greatest 
weight  the  farthest  distance  at  the  best  speed  for  the 
least  H.P.  That  success  has  attended  the  solution  of 

these  pioblems  in  all  directions  will  be  seen  from  consider- 
ation of  the  following  flights: — 

Record   Flights 

Speed:  Nieuport  Biplane,  300  H.P.  Hispano  Suiza 
engine,  190  miles  per  hour.  This  speed  was  actually  made, 
but  the  conditions  are  unknown.  Speeds  of  150  miles  per 
hour  in  an  enclosed  circuit  were  officially  recorded  by 
an  "Airco"  Machine. 

Height:  "Airco"  Machine,  450  H.P.  Napier-"Lion" engine,  30,500  ft.  A  height  of  34,600  has  lately  been 

reported  by  an  American  machine — Curtiss  "Wasp" — but  has  not  been  officially  authenticated  so  far. 
Longest  continuous  flight:  England  to  Australia, 

distance  11,500  miles. 

Trans-Atlantic  flight:  Vickers'  "Vimy",  time  16  hours, 
distance  1,890  miles,  non-stop,  Rolls-Royce  engines.  It 
is  understood  that  in  this  case  enough  fuel  was  left  after 
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in  |)rr  wiir  ùa\>  <•! 
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Ix>ndon- Paris    -  l.und(jn-Bru%MrU  Service* 

BroaU  Arrow"  Type  Aero  Engine  Napier  "Lion"  450  H.P. 

Long  Distance  FilÊhts  in  the  Future 

The  long  distance  routes  oi  the  luture  will  be  co\ered 

in  moderate  sections  of  from   '200  to   400  miles,   each 
ing  ili  own  section,  just  as  in  railway  loco- 
aice  today. 

Ihe  pilots  will  also  be  confined  to  sections  with 
which  they  will  become  thoroughly  familiar  under  all 
weather  tx>nditions  and  the  passengers  and  freiehl  will 
be  transferred  from  machine  to  machine  at  e 
place.  The  endurance  of  the  crews  and  n> 
not.  therefore,  be  put  to  any  e.xtraiirdinary  strain  and 
the  service  will  be  cajxible  of  being  run  at  much  greater 
speed  and  without  lengthy  stops.  The  time  taken  for 
the  .Australian  flight  was  28  days,  but  the  actual  Hnng 
lime  was,  it  is  understood,  about  6  days  only. 

With  a  proper  ground  t)ri;aiiization  and  r 
machines  available  the  tlik;hi  could  be  made  i. 
in  that  lime. 

ser\'!. 

h 

!hey 

<-r 

rs 
J.. ..  .'.*'-  Ill 
nuka^e 

n 

Ai ;>e 

L-s.     ihe  time  by 

hours. 

cross   chann^-l    flight    several    tmu-s    •■ 
could  cro>s.     S(j  far  they  liave  had  oi..^   -..-u, 

only  with  the  loss  ol  one  life.     'Ilie  "Airoos is  now  over  «JO.OOO  miles,  flown  at  an  a\. 
101  miles  per  liour.     The  time  taken  i^ 
2'^  hours.     This  is  b' 
during    the    Peace    C- 
cr>>.M.-d  in  75  minutes  wiih 
train  and  boat  ser\ice  is  abo_.  .. 

The    Handley    Page    Ser\'ice5  have   carritd   during 
October.    November    and    O.  lassenger». 
45.U(XI  lbs.  of  freight,  and  ha\i  i*50  miles. 
No  accident  !  i.Ted  du.  .g 
the  first  si.x  ni.  :  cinl  fl;.  ig 
hours  there  were  only  thirteen  --s 
in  Great   Bntain.     Considen:     ..,-.....<* 
and  imperfect  organization  il  the  comparative 

safely  of  modern  flying.     .Acciuci  -  ..-     '  -     -.n  in  other 
forms  of   transportation  too.     Even  *.  .  railways 
have  been  known  lo  kill  their  passi-iiaiTi.  and  motor 
cars  also. 

These  ser\ices  were  carried  on  at  fir^l  b\ 
war  machines,  but  special  types  designed  for  i 
are  now  on  all  routes. "   v-Page    : 

■i  her  V.  .^ 
^     to  Pans   (u  be The  new    '  ' 

450  "Lion"  v in  one  hour  . 
exhibited  in  i: 

Other  commercial  machines  are  coming  into 

rapidly.     One    oiher   excellen'    -         '  '-    '         -  d. 
that  of  the  .Alliance   -P.A' 
the  London-. M    ' 
in  7^4  hour^ 
or  one  t<  ihe  c«st  ol  lud 
during  ih.  ,    _  :_:e. 

The  successful  ojx-ration  of  the  mail  services  in  ll* 
Inited  Sti  •        '  '    -  '      ̂   ^  ,>f 
régulants  ^^ 
of  operalKi:i. 

Mr.   Holt    Thomas  of  the   "Airco"  is  prepared  to carry  mails  at  one  penny  an  ounce  if  guaraniwd  400  lbs. 

.c 

rS 
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each  trip,  London-Paris,  250  miles  in  two  hours;  one 
halfpenny  an  ounce  if  guaranteed  800  lbs.  per  trip  and 
Express  matter  at  one  shilling  and  four  pence  per  lb.  if 

guaranteed  2000  lbs.  per  trip.  The  present  "grande 
vitesse"  rate  by  train  and  boat  is  one  shilHng  and  six pence  per  lb.  and  takes  24  hours  in  deHvery.  This  will 
give  some  idea  of  the  commercial  feasibility  of  air  mails. 

The  progress  up  to  date  appears  to  show  that  with 
sound  ground  organization  commercial  flight  has-  already 
a  future.  When  one  considers  that  flight  itself  is  only 
really  about  fifteen  years  old  and  it  has  had  only  one  year 
of  real  development,  and  that  year  one  of  re-organization, 
it  is  astonishing  what  has  been  done  in  the  way  of  com- 

mercial progress. 

"Bristol"  Triplane  Bomber,  Four  "Liberty"  Engines. 

Engine  Improvement 

Though  progress  has  been  rapid,  yet  there  is  no 
doubt  that  even  greater  progress  will  be  made  in  the  near 
future.  Along  what  lines  is  progress  most  required? 
First,  there  is  the  question  of  engine  reliability,  efficiency 
and  economy.  With  heavier  than  air  machines  which 
depend  solely  on  their  engines  to  keep  them  in  flight, 
this  is  of  course  the  first  essential.  There  is  no  doubt 
but  that  progress  is  being  made  in  this  direction  and  that 
the  aero  engine  will  soon  have  attained  the  reliability 
of  its  parent  the  automobile  engine.  Further  improve- 

ments are  being  sought  along  the  lines  of  the  use  of  a 
cheaper  fuel,  and  in  other  directions.  The  development 
will  be  gradual  and  may  be  in  a  totally  new  direction. 
That  it  will  come  is  undoubted. 

Landing  Speed 

The  next  great  drawback  to  be  overcome  is  the  high 
landing  speed  of  present  day  machines.  The  average 
landing  speed  is  perhaps  from  forty  to  fifty  miles  per 
hour,  and  faster  machines  require  greater  speeds.  This 
means  necessarily  a  large  space  for  an  aerodrome  and 
also  a  perfect  surface.  The  solution  of  this  problem  is 

urgent.  '  Large  prizes  are  already  offered,  for  instance, M.  Michilin  has  offered  $100,000.  for  a  machine  with  a 

flying  speed  range  of  from  6  to  125  miles  per  hour.  The 
Imperial  Government  in  their  $350,000  prize  competition 
make  a  feature  of  low  landing  speeds.  This  is  largely 
a  problem  of  varying  the  size  or  shape  of  the  wings  and 
angle  of  incidence. 

The  AIl-Metal  Aeroplane 

Another  improvement  which  will  be  of  great  benefit 
to  the  progress  of  the  aeroplane  will  be  the  substitution 
of  metal  for  wood  and  fabric.  Wood,  though  possessing 
so  many  excellent  qualities  is  much  affected  by  climate, 
and  machines  made  of  wood  require  constant  re-rigging 
and  adjustment. 

The  development  of  the  all-metal  plane  is  coming 
fast.  A  machine  with  a  metal  framework  of  rolled  steel 
of  suitable  sections  was  shown  by  Messrs.  Boulton  and 
Paul  at  the  recent  show,  which  is  25%  lighter  than  a 
similar  wooden  machine,  and  has  a  greater  strength. 
The  frame-work  is  filled  in  with  a  special  fibre  sheet 
which  is  water  and  fire  proof.  A  great  deal  of  work 
has  been  done  by  this  firm  and  others,  and  there  is  no 
doubt  that  the  present  rapid  rate  of  depreciation  of 
machines  could  be  greatly  lessened  by  the  adoption  of 
metal  and  fibre  structures. 

Then  too,  there  is  the  very  old  question  of  the 
Hehcopter.  The  idea  of  rising  vertically  in  the  air  by 
means  of  the  lift  of  an  air  screw  revolving  horizontally  is  a 
very  old  one  and  is  the  subject  of  constant  experiment. 
It  does  not  seem  very  vital  today,  however,  as  it  would 
appear  that  it  is  being  solved  naturally  by  the  increased 
ability  to  climb  of  the  modern  machines.  I  think  the  official 
climb  record  stands  at  10,000  ft.  in  six  minutes  19  seconds, 
made  by  the  Bristol-Rolls  machine  over  a  year  ago.  This 
must  have  been  beaten  many  times  by  now,  however, 
and  I  read  the  other  day  of  a  new  machine  doing  10,000 
ft.  in  two  minutes.  If  this  is  correct  the  helicopter  has 
already  arrived  by  natural  evolution.  My  source  in  this 
case  is  not  very  trustworthy,  I  am  sorry  to  say.  I  read 
it  in  an  American  flying  paper! 

The  aeroplane  of  today  beats  the  bird  at  its  own 
game.  It  can  climb  and  travel  far  faster  and  over  much 
greater  distances.  It  can  loop,  spin,  roll  and  dive  as 
no  bird  can.  The  best  of  our  pilots  have  the  flying 
instinct.  Where  the  bird  has  the  advantage  is  its  power 
to  fold  and  spread  its  wings  and  flex  them  at  will.  This 
power  would  give  us  what  we  still  require,  greater  range 
of  speed  and  manoeuvrability. 

Until  these  problems  are  satisfactorily  solved,  it  does 
not  appear  that  much  further  development  can  be  expect- 

ed in  the  way  of  larger  land  machines.  These  were,  of 
course,  very  highly  developed  during  the  war  and  the 
progress  since  made  has  been  more  in  the  line  of  the 
adoption  of  present  designs  to  commercial  work.  Pas- 

senger bodies  are  now  most  comfortable,  just  as  much 
so  as  a  limousine  body,  and  having  in  the  larger  types 
much  more  room. 

The  Flying  Boat 

The  development  of  the  flying  boat  had  not  reached 
so  high  a  point  in  1918,  when  the  war  stopped.  Its 
development  is  of  great  interest  to  Canada,  as  in  a  great 
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"Ph^nU  C».wk"  Fl>ing  Bout,  twu  RuIU-Ku>cc  Eagle  Engines. The  English  Electric  Co. 

part  of  our  counir>'  its  use  is  most  suitable  because  of 
.and  waterways  and  many  lakes.     Its  use  for 
.cm  in  the  West   Indies  and  South  Pacific 

Islands   would   be   of  great   benefit   to   these   scattered 
communities.     Three  machines,  larjjer  than  any  e.xisting 
h^\ier  tlun  air  machines,  are  now  under  construction 

(or  the  Air  Ministr>'  in  Great  Britain,  of  160  ft.  span 
with  60  ft.   hulls  and  2.400  H.P.  engines.    They  are 

'     '  ien  construction.    A  stiU  larger  all  metal 
-  built.     Its  dimensions  are:  span  220  ft., 

:  hull.  100  ft.,  loal  weight,  50  tons,  useful  load, 
H.P.  5,200,  eight  650  Rolls-Royce  engines,  each 

pair  driving  an  21  ft.  air  screw.     Its  maximum  speed 
will  be  100  miles  per  hour  and  cruising  speed  80,  at 
which  speed  it  will  have  a  radius  of  24  hours.     This,  of 
course,  is  \ery  much  the  largest  heaWer-than-air  machine 
ever  attempted  and  its  success  will  be  watched  with 
great  interest.     There  is  no  doubt  that  a  great  future 
lies  before  the  flying  lx)at  and  with  machines  of  this  size 
and  power  under  o»-  n  \ou  will  easily  understand 
that  it  has  p»assed  i:  >•  and  is  no  longer  a  toy  or 
a  fad.  but  a  fact  which  has  to  be  reckoned  with  in  the 
transportation  world   so   far  as  passenger  and  express 
matter  is  concerned. 

The  .Virship 

We  will  now  consider  for  a  moment  lighter-than-air 

craft.    TTie  proportion  of  useful  '  'is  lift  available for  fuel,  cargo  and  crew,  to  the  .  is  much  hii;h<r 
in  .\irship>  tlian  in  .aeroplanes.     In  the  former  ; 
per  cent,  in  the  latter  33  per  cent.     The  uni' 
property  of  structures  that  their  strength  varies  inversely 
as  their  length  is  true  of  both  airships  and  aeroplanes. 
The  latter,  however,  are  dependent  on  their  lift  for  an 

arra,  that   is  a  ofjuarr  «juafHttv,   v>t?t-rra*  thif  ffrnw  i» 
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acliTisliC!)  of  the  lighter  llurn  a:r  : 
will  Ix-  moderate  speed,  great  endu;  4 caixiciiy. 

R.  33  and  R.  34  are  the  best  Vrviw».  tM^-v  <.f  tJiU  .  1  .v^, 
as  one  of  them  made  the  1: 

-August.     They  are  640  ft.  lon^j.  ,.  .     1:1  1 
have  a  capacity  of  two  million  c.  ft.    T: 

275  H.P.  er.  :  The  net  wt-i.  '  '  , and  the  di  lift  for  ere  : 
3J  tons.      IJu  :  is  o::  nulcs  per  iti>uf  and 
cruiiinj;  sjx-t-d  or. 

These  machmes  are  no  larger  or  more  efficient  than 

the  German  "Zeps",  and  credit  mu^*  '•  •  n  to  the 
Huns  to  whom  the  progress  made  is  !  je. 

The   cost   of  such 
machine  is,  of  cour  .,jenal 
Government  to  enter  mto  m  >r  the  oonLmuaiue 

of  the  development   ol   th..    ..,„   ch  under   '«■•-— rst 
financial  circumstances  it  does  not  wish  to  a- 
commercial  firms,  and  for  commercial  purpo- 
such  services  are  not  practical  cannot  be  ni 
In  Germany  between  1910-1912  a  (  :i 
a  lit'hter-than-air  ship  ser\ice.     In  i 
h.  r 

!■                                             .        .  ^■» 
p.                 and  the  lutings  were  .t? 

tr;,.        -:c  ol  about  three  h-i')'--'  e 
was  100  marks,  or  about  ̂   .i 
ser\'ed  on  board.     They  lu.i  >» 
were  lxx)ked  days  ahead.  ̂ 1 

The  Hun  !                          '  *• 
Zep.  the  -, 
last  fall.  >- 
ment  and 

Costs  of  \lr  Services 

The. 
four  3»  J  i:   
following  basis; 



338 JOURNAL    OF    THE    ENGINEERING    INSTITUTE     OF    CANADA 

Capital  required  £2,600,000.  Taking  200  trips  per 
year  between  London  and  New  York  the  cost  per  pas- 

senger mile  would  be  4  pence,  and  mail  rate  3  pence  per 
ounce.  Of  the  total  cost  25%  would  be  operating  and 
75%  overhead.  Overhead  is  a  very  big  factor  in  all 
flying  costs. 

The  expense  of  maintaining  rigid  airship  stations  is, 
of  course,  very  considerable.  Not  only  do  they  require 
very  large  landing  grounds,  but  the  hangars  required  for 
their  building  and  housing  are  very  large  and  costly 
structures.  The  operation  of  taking  a  machine  from  its 
shed,  taking  off,  landing  and  rehousing  requires  at  present 
a  very  large  personnel.  Experiments  have  been  under 
way  for  many  months  TOth  a  view  to  lessening  the  numb- 

ers required  and  the  difficulties  and  risks  involved  in 
handling  machines  from  the  ground.  With  this  in  view 
a  mooring  mast  with  a  swivel  top  to  which  machines 
may  be  moored  in  the  open  has  been  designed  by  Vickers 
Limited.  A  series  of  experiments  extending  over  many 
months  have  been  made  with  these  mooring  masts  with 
different  types  of  machines,  rigid  and  non-rigid.  The 
results  are  extremely  satisfactory  and  that  both  types 
of  machines  have  remained  out  for  months  moored  to 
such  masts  in  all  weather  without  accident  and  with 
remarkably  little  deterioration  in  the  fabric  of  the 
machines.  The  process  of  mooring  is  accomplished  by 
throwing  out  from  the  airship  a  cable  which  is  connected 
with  another  leading  from  the  top  of  the  mast,  the  slack 
is  then  taken  in  and  the  airship  drawn  to  her  mooring 
at  the  swivel  top,  by  means  of  a  winch,  where  she  is  made 
fast.  The  bow  only  is  made  fast  and  the  body  swings 
with  the  wind,  the  swivel  mast  head  allowing  the  ship 
movement  in  any  horizontal  direction.  The  trimming  of 
the  machine,  of  course,  requires  careful  attention.  This 
is  accomplished  by  filling  or  emptying  her  ballast  tanks. 
The  problem  of  landing  and  taldng  off  appears  to  have 
been  satisfactorily  solved  by  this  device  and  the  experience 
obtained  to  show  that  airships  need  not  be  taken  to  their 

Admiralty  Small  "S.S."  type  airship,Rolls-Royce  "Hawk" 
Engine. 

Illustrating  method  of  mooring  to  steel  mast  in  open. 

hangars  except  for  general  overhaul  just  as  at  present 
ships  are  taken  to  drydock  periodically. 

Airships  and  Canada 

The  development  of  these  large  machines  with  a  view 
to  the  establishment  of  a  regular  trans-Atlantic  service 
is  of  course  of  very  great  importance  to  Canada.  Owing 
to  her  northerly  position  the  shortest  routes  across  the 
Atlantic  and  Pacific  Oceans  are  both  via  Canada.  Very 
strong  westerly  winds  prevail  on  the  North  Atlantic, 

amounting,  it  is  said,"  to  as  much  as  an  average  all  the year  round  of  from  15  to  17  miles  per  hour.  Westward 
flight  from  Europe  to  Canada  will  be  handicapped  to 
this  extent  and  it  may  therefore  pay  to  take  a  more 
southerly  route  and  thus  obtain  more  favourable  winds, 
which  will  help  rather  than  retard  the  progress  of  the 
airship  and  thus  shorten  the  passage  materially.  Prelim- 

inary examination  of  the  possibilities  of  the  trans-Atlantic 
Service,  it  is  understood,  lead  to  the  conclusion  that 
southerly  route  from  London  towards  the  Portugese 
Coast,  then  westwards  towards  the  Azores  and  striking- 
the  American  continent  in  the  neighbourhood  of  Florida 
or  Virginia  would  prove  the  most  feasible  route  for  the 
westward  journey,  making  it  600  miles  further,  i.e.  equal 
to  a  contrary  wind  of  10  miles  per  hour  on  the  direct 
route.  Going  eastward,  of  course,  from  New  York, 
Montreal  or  any  northern  point  the  full  benefit  of  the 
westerly  winds  would  be  obtained. 

If,  when  the  service  is  established,  these  proposals 
are  carried  out,  no  efforts  should  be  spared  to  obtain  the 
northern  terminus  for  eastward  passage  for  a  Canadian 
Station  ;  it  follows,  therefore,  that  it  will  be  most  desirable 
for  Canada  to  follow  very  closely  the  development  of 
lighter-than-air  craft  and  to  keep  in  close  touch  with  the 
proposed  commercial  organization,  with  a  view  to  taking 
the  necessary  action  when- the  time  comes  to  obtain  the 
northern  terminus  of  the  service  for  Canada. 

Turning  now  to  Canada  and  conditions  in  this 
country;  there  has  been  up  to  date  practically  no  civil 
flying  in  this  country.  Though  a  good  deal  of  work 
was  done  in  the  early  days  by  Mr.  Graham  Bell  at  Bad- 
deck,  N.S.,  and  Messrs.  Baldwin  and  McCurdy,  there 
has  been  no  continuous  development.  This  was  due  to 
the  war  and  the  stoppage  of  all  private  effort  while  it 
lasted. 

The  year  which  has  elapsed  "since  this  devastating 
peace  broke  out"  as  a  well  known  airman  termed  it,, has  not  been  an  idle  one. 

The  Air  Board  of  Canada 

Legislation  was  passed  in  June,  1919,  creating  an 
Air  Board  for  the  regulation  of  aeronautics  in  Canada. 
The  Board  was  given  undivided  jurisdiction  over  the 
subject.  This,  undoubtedly,  was  the  wisest  solution  in 
Canada  of  a  rather  vexed  problem,  discussion  over  which 
is  raging  at  present  in  the  United  States  and  over  which 
there  has  been  in  the  past  and  still  is  much  controversy 
in  the  Old  Coimtry.  The  alternative  meant  the  creation 
of  at  least  three  bodies  to  deal  with  the  military,  naval 
and  civil  operations.  The  composition  of  the  Air  Board 
is  as  follows: — 
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A  Chaimiai».  wlu»  imisl  \>t  a  Miniolt-r  i»l  tl»c  Cniwn. 
a  \'Kf-<.^  •■  •  wIk>  will  J>r  tik-  chief  t-xivulivi-  aUwtJ 
of  Ilk-  1»'  il.  a  nuliturv  andaiiavalrf|>rr*t-iilaiive; 
.11  «i  fii  in  um-  u>  ihrtv  olht-r  mniiU-n». 

:■.    \i. .  Ct.  .11111  111    Loloiul  Hi^Kur,  was  a  im-inlxT 
.  :  .11  lo  ihf  IVacr  C<iultiiiue  and 

I  V  .lu.m.i  ....  liu-  coiniuiiut-  wimh  dn-w  up  tlu- 
1  ;  Air  Ctiiivi-nlKMi  ami  had  a  uiiiqui-  opimrt- 

.ik   on   lh.it    lUmrd  «»1   stinl.  '      le^ijalion 
(or  ihf  pmixi   MKulalion  < 

Hie  Iktard  was  instituted  in  July  last,  and  since 
th<ti  h;is  Ixt-n  active  in  all  directions.  The  Ait  Kenulatums 
rm  *.  .iM.ida  were  promulgated  last  month,  and  1  think  1 
.!!:  .    that  the  only  other  country  in  the 
w,  ;.  mal  .\ir  Code  is  Cireat  Hrilain. 

Cixil  flvinn  divides  itself  luturally  into  two  branches: 
M'  the  trafric  end.  including  the  carriage  of  iJassenners, 
mails,    express    matter    and    communications    generally; 

I    with    existing    Ciovernmenl    services. 
;  .ixiliary  work  in  connection  with  surveys, 
North  \\e^l  Mounted  Tolice,  fishery  protection,  explora- 

tions, and  so  on. 

It  is  felt  that  the  first  group,  the  traflk  end,  is 
~  .<i  by  agencies  in  the  commercial  world 

It  in  the  beginning  at  any  rate  lo  com- 
mercial coiuiKiiues  which  we  desire  to  encourage  in 

every  ix)ssible  way,  and  that  the  second  group  of  opera- 
tions, which  are  now  almost  wholly  performed  by  the 

Go\ernment,  would  provide  more  than  sufficient  scope 
for  a  government  fhing  senice  on  civilian  lines  and  in 

co-operation  with  existing  government  ser\'ices.  A 
preliminary  survey  of  the  whole  of  Canada  has  been 
made  with  a  view  to  determining  the  most  necessary 
and  practical  operations  in  which  the  Government  was 
interested,  in  order  that  a  start  in  operations  might  be 
made  this  spring.  The  result  of  this  survey  has  already 
been  the  subject  of  a  preliminary  conference  with  the 
officers  of  other  interested  departments.  The  following 
extract  from  the  agenda  of  the  Interdepartmental  Con- 

ference shows  scheme  of  development  considered  b\'  the 
Board  most  likely  to  give  the  best  results: — 

The  Field  for  .Vir  Service 

"The  immediate  field  for  air  service  seems  to  he 
rather  in  the  direction  of  securing  access  by  air  to  districts 
not  easily  reached  by  ground  transport  facilities,  and  of 
obtaining  information  not  readilv  obtainable  by  investig- 

ations on  the  ground.  It  is  therefore  thought  that  the 
less  well  settled  and  less  thoroughly  explored  parts  of 
Cariada  offer  the  most  favourable  areas  for  the  immediate 
development  of  air  services.  In  most  of  these  areas  the 
number  of  bodies  of  water  makes  the  provision  of  aero- 

dromes unnecessarv .  except  betw  -ons,  and,  where 
the  water  is  not  present,  the  -.  !  the  ground  is 
often  of  such  a  character  that  the  landing  of  fl>ing 
machines  presents  no  difficulty. 

In  almost  no  part  of  Canada  will  winter  conditions 

prevent  fl\ing.  The\-  will  rwt  even  serioush*  interfere 
with  it  when  operations  are  carried  out  from  properly 
equipped  stations.     From  the  slender  information  now 
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of  the  variou-  jnoi*-.!. 
and  it  is  hojx-<i  that  a  -.1 
of  the   stations  di  ( 

course,   is  at   près.  ,- 
operations  to  be  u 
of  money  which  can        ,  _'- 
cumstances,   probably  a   strictly   limited   . 
opening  of  three  or  four  stations  for  um;.-.. 
summer  would  enable  the  Board   togainexi' 

what,  after  all,  is  still  an    :   "^     '  •    '  '        '  ■ definitely  the  cost  of  opi: 
successful  operati(«i.     If  t! 
to  advantage,  the  service  c 
as  funds  permit.     \ery  many  .  .g  pr^ 

been  suggested  by  different  br.^:.  .  t1..-  (.. Service  for  the  consideration  of  our 

most  feasible  is  the  work  wliich  migin  .^  ̂ -..t  ...  «..-.j^ia- 
tion  with  the  present  forestry  services,  ProvirKial  and 
Dominion. 

Forest  Protective  Senice 

An  experiment  in  this  work  was  carried  out  last 
year  by  the  St.  Maurice  Forest  Protective  .Assuciaiioo. 
thanks  to  the  initiative  of  Mr.  Elwood  Wilsoji.  and  owing 

to  the  interest   in   the  scheme  of  Mr.   B."  .1 
Mr.   Desbarats,   Minister  and   Deputy   M. 

Naval  Service,  machines  ■«?  ui  i 
the  purpose.     They  were  :.  until  J. 
the  season  of  greatest  fire  hazard  wa-  :.  yet 

the  experience  gained   there   sJiow.-.'  -'i.t 
with  proper  co-operation   with  e\  s 
an  air  patrol  could  be  of  the  greau-i 
work.     FIving  was  carried  out  until  *■ 

when  operations  were  no  !  !' 
machine  used  was  the  H  "s 
40U  H.P.  Curtiss  Fl\  ■  •• 
pounds  useful  load,     (i  .i 

accident  and  with  orily  one  :  x- 
season,  and  that,  I  thii>l-    ••••     
attempted.     A  range  ■  of  at  1< 
easily  obtainable  on  a  m.u  <.;.;       •  *  ...;.i  luii 
make  se  vent  >•  miles  an  Ixxir.  home  of 
150  miles  each  way  covers  an  muuciist-  area.  .\  Johnstone 
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fire  pump  and  1200  feet  of  hose  can  be  carried  in  the 
machine  and  landed  near  the  seat  of  any  fire.  This  type 
of  machine  is,  of  course,  only  suitable  for  use  where  there 
are  lakes  scattered  throughout  the  territory  to  be  patrol- 

led. This  condition  of  affairs  exists  practically  through- 
out the  whole  of  eastern  and  northern  Canada  and  until 

landing  grounds  are  provided  there  is  no  doubt  that  the 
flying  boat  and  seaplane  provide  an  immediate  solution 
without  waiting  for  the  provision  of  aerodromes  which 
is  bound  to  be  a  slower  business. 

To  show  what  can  be  done  in  cross  cotmtry  flying  one 
only  needs  to  instance  the  route  taken  by  these  machines 
from  Halifax  to  Grand-Mere,  across  Nova  Scotia  from 
Halifax  to  Windsor,  down  the  Bay  of  Fundy  to  St.  John, 
up  the  St.  John  River  and  across  the  height  of  land  to 
Fraser\ille  on  the  St.  Lawrence,  then  up  the  St.  Lawience 
to  Three  Rivers  and  up  the  St.  Maurice  River  to  Grand- 
Mere.  The  pilot  informed  me  that  he  was  never  out  of 
reach  of  a  safe  landing,  the  whole  time  at  5000  feet 
altitude.  These  two  flights  are  perhaps  the  best  cross 
country  flights  that  have  ever  been  made  in  water 
machines  and  show  the  possibilities  of  this  type  of 
machine  for  use  in  a  country  such  as  Canada  very  clearly. 

"Fairey  3C"  Seaplane  (Rolls-Royce  Engine  '"Eagle".) 

Lumber  Companies  and  the  Aeroplane 

I  am  glad  to  say  that  the  lumber  companies  are 
taking  an  active  interest  in  this  experiment  and  that 
steps  are  being  taken  by  several  of  the  largest  firms 
to  obtain  their  own  machines,  not  so  much,  I  understand 
from  the  view  of  protection  against  fire,  but  for  better 
transportation  within  their  limits.  Trips  which  took 
their  superintendents,  foremen  and  workmen  days  or 
even  weeks  to  cover,  can  be  performed  by  air  in  an 
hour  or  two.  The  companies  are  quick  to  realize  the 
possibilities  of  increased  control  and  better  transportation 
facilities.  Fire  patrols  will  undoubtedly  be  carried  on 
throughout  all  forest  country  within  the  next  few  years. 
It  is  not  expected  that  they  will  entirely  supersede  the 
existing  ground  organization,  but  will  supplement  it. 
Patrolling  huge  areas  of  forest  country  from  the  ground 
is  a  difficult  problem  and  lumberman  are  the  first  to 

admit  that  the  present  system  is  expensive  and  in  the 
remoter  parts  of  the  comitry  inefficient.  A  very  well 
known  lumberman  told  me  the  other  day  that  last  spring 
more  than  ten  square  miles  of  the  finest  timber  in  Eastern 
Canada  was  destroyed  and  that  their  company  did  not 
learn  of  its  destruction  for  many  weeks.  The  loss  is 
estimated  at  many  millions  of  dollars.  That  such  a 
condition  of  affairs  could  exist  with  an  efficient  air  patrol 
is  inconceivable.  The  fire  loss  exceeds  the  growth  in 
many  forest  reserves,  and  there  is  no  doubt  that  the 
conservation  of  the  forest  resources,  which  are  today 
one  of  the  chief  assets  of  Canada  can  be  immensely 
strengthened  by  the  installation  of  air  patrols  during 
the  fire  season. 

There  has  been  a  lot  of  talk  about  aerial  surveys. 
The  problem  has  been  dealt  with  by  men  more  capable 
of  judging  its  possibilities  than  I  am.  It  appears  to  me, 
however,  that  aerial  photography  can  never  supersede 
the  ground  survey,  but  that  it  can,  once  ground  control 
is  established  be  of  very  great  assistance  in  filling  in  the 
detail.  It  will  undoubtedly  come  into  use  as  has  photo- 
topography.  In  exploratory  work  it  will  be  undoubtedly 
of  great  value  in  showing  the  natiu^e  of  a  country,  the 
shape  of  its  main  physical  features,  even  though  it  may 
be  possible  to  fix  them  with  absolute  accuracy. 

In  opening  up  our  north  country,  which  is  a  task  for 
the  present  and  coming  generation,  the  air  will  vmdoubt- 
edly  play  an  important  part.  No  part  of  Continental 

Canada  is  more  than  one  day's  flight  from  present communications. 

Gift  from  Imperial  Government 

That  the  Air  Board  can  contemplate  such  operations 
is  largely  due  to  the  generosity  of  the  Imperial  Air 
Ministry.  They  have  made  a  gift  to  Canada  of  very 
great  value  indeed.  Of  their  generosity,  offers  of  assist- 

ance and  sympathy  in  our  endeavours,  it  is  impossible 
to  speak  too  highly.  We  have  now  being  shipped  from 
England  machines  and  equipment,  the  value  of  which 
is  not  less  than  $7,000,000. 

The  possibilities  of  rapid  inter-communication  be- 
tween our  cities  opens  up  a  tremendous  field  for  aviation. 

There  is  no  doubt  that  in  a  few  years'  time  when  people become  more  accustomed  to  the  idea  of  travelling  by  air, 
this  will  be  a  quite  common  mode  of  travel  and  will  reduce 
very  materially  long  tedious  journeys.  For  instance, 
instead  of  taking  the  thirty  hours  required  at  present 
for  the  journey  from  Montreal  to  Halifax,  a  business 
man  will  save  a  day  by  taking  the  500  mile  direct  trip 
by  air  in  six  hours,  and  as  the  Governor-General  remarked 
the  other  day,  one  soon  will  be  able  to  breakfast  in 
Montreal,  arrive  in  Winnipeg  in  time  for  supper,  and 
go  on  to  Vancouver  next  day  if  he  does  not  care  for  night 
travelling  by  air.  Safe,  regular  and  efficient  travel  by 
air  depends  as  much  on  a  good  ground  organization  as 
on  a  good  flying  machine  and  pilot.  The  necessity  of 
providing  Air  Harbours  and  landing  grounds  throughout 
the  country  is  obvious.  Before  regular  services  can  be 
run,  this  is  essential.  It  is  hoped  that  once  the  public 
becomes  educated  to  air  travel  just  as  it  has  become 

educated  to  motor  travel  "Good  aerodromes"  will  be  the 
slogan  in  ten  years  just  as  "good  roads"  is  at  present. 

I 
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Lej^islation  in  New  Brunswick 
^Retiring  AdJrc»* 

C.  C.  Kirby,  M.E.I.C..  Chairman.  St.  John  Branch.  1919-^0. 

I  wish  to  express  m>'  regret  at  being  unable  to  be 
present  at  the  Second  Annual  Meeting  of  the  St.  John 

HrriTi.  ti  of  Thf  Kfiçitiitrtiig  1  imlilule  of  Caimda  and  in 
I  also  desire  to  acknowledge  the  honour  which 

i..;-  ..uilh  upon  me  during  the  past  year  of  acting  as 
(.  haimian  of  the  Bianch.  The  onerous  duties  of  this 

iiihti-  liave  tx-tn  greatly  lightened  by  the  enthusiastic 
inir^;\  of  ihi-  Nvrelary,  Mr.  Crookshank,  and  the  mem- 

bers of  the  !  vc  Committee.  The  success  of  the 

Maritime  I'l  lal  Meeting  in  September  last  was 
in  no  small  measure  due  to  the  activities  of  the  E.xecutive 
Committee  and  those  other  members  who  were  called 
upon  to  act  on  the  Special  Committee.  The  support  of 
the  members  of  this  Branch  for  the  Maritime  Meeting 
to  be  held  in  Halifax  in  October  next  is  strongly  urged, 
and  any  member  who  is  willing  to  contribute  to  the 
programme  of  papers  to  be  read  at  that  meeting  should 
adxise  the  Executive  Committee  to  that  effect  at  the 
earliest  possible  date. 

The  formation  of  a  Branch  of  Thf  Institute  at 

MoiKton  is  to  be  urged  by  the  (General  Secretar>'  in  the 
near  future.  All  members  of  this  Branch  who  come  in 
contact  with  Moncton  Members  should  support  this  idea 
by  urging  its  fulfillment  so  that  the  actiNities  of  the 
Members  in  the  Province  may  be  more  wide  spread. 

Since  our  last  annual  meeting,  one  of  the  main  objects 
of  recent  years  lias  been  attained  by  the  passing  of  Legis- 

lation in  the  Province  creating  the  .association  of  Profes- 
sional Engineers  of  New  Brunswick  vested  with  powers 

to  regulate  the  practice  of  the  engineering  profession. 

The  main  o'  :'  this  L< .  are  to  improve  the 
statu*  f>f  t!  er  in   I;  nunily  and  thereby 
obt;i  .  ;iition  and  consequent  better  rému- 

néra -__;  rendered,  and  to  afford  protection 
to  the  public  by  defining  what  a  Professional  Engineer 
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That  the  development  of  the  E.I.C.  along  the  lines 
of  Branch  organization  closely  in  touch  with  other 
branches  throughout  the  Dominion  and  with  the  Head 
Office  in  Montreal,  will  be  the  means  of  its  continued 
success  is  most  likely,  as  it  thus  presents  opportunities 
of  great  value  for  real  service  to  its  members  in  technical, 
social  and  financial  ways. 

The  Provincial  Association  imder  the  new  legislation 
conveys  the  legal  recognition  of  the  Profession  which  is 
the  backbone  of  the  proper  relationship  with  the  public, 
whereas  the  E.I.C.  provides  for  the  desirable  and  necessary 
recognition  among  men  of  our  own  profession. 

Both  of  these  organizations  deserve  the  support  of  all 
engineers.  The  great  majority  of  engineers  rely  for 
their  advancement  upon  engineers  in  the  same  service 
who  are  their  superior  officers.  Membership  in  the  Prov- 

incial Association  is  the  minimum  requirement  which  all 
must  possess  except  in  the  junior  positions;  membership 
in  the  E.I.C.  and  advancement  through  its  different 
grades  will  continue  to  be  the  standard  of  merit  within 
the  profession  which  will  be  looked  for. 

In  conclusion  I  wish  to  thank  the  members  of  the 
Branch  for  their  support  during  the  past  year  and  appeal 
for  their  continued  support  to  the  Branch  even  to  a  greater 
extent  in  the  future. 

The  St.  Maurice  River  Regulation 
and  the  Gouin  Dam 

Olivier  Lefebvre,  A.M. E.I.C,  Chief  Engineer  of  The  Quebec  Streams  Commission. 

The  rivers  of  the  Province  of  Quebec  are  generally 
subject  to  large  fluctuations  in  the  volumes  of  their  daily 
discharge.  The  ratio  between  maximum  and  minimum 
discharges  varies  for  each  river.  It  is  sometimes  fifty  to 
one,  and  has  reached  three  hundred  to  one  on  the  Chau- 

dière river.  On  the  rivei  St.  Francis,  it  is  about  thirty 
to  one  at  Richmond.  On  the  St.  Lawrence  river,  owing 
to  the  natural  reservoirs  formed  by  the  Great  Lakes,  the 
ratio  between  maximum  and  minimum  is  nearly  two  to 
one.  On  the  St.  Maurice  river,  at  Shawinigan,  it  is  about 
thirty-five  to  one  under  natural  conditions. 

The  purpose  of  flow  regulation  is  to  decrease  the 
maximum  flow  and  increase  the  minimum.  Perfect 
regulation,  that  is  uniform  flow  throughout  the  year, 
is  not  obtainable,  but  is  the  aim  of  storage  reservoirs. 

This  policy  has  been  advocated  in  this  province, 
both  by  the  Government  and  by  companies  interested 
in  the  generation  of  hydro-power.  The  advantages  to 
be  derived  from  this  policy  were  so  plain  that  no  opposi- 

tion was  shown  towards  it. 

St.  Maurice  River 
The  St.  Maurice  River  is  one  of  the  tributaries  of  the 

St.  Lawrence  river,  into  which  it  flows  at  Three  Rivers. 
It  runs  from  north-west  to  south-east,  across  the  Lauren- 
tides,  and  takes  its  rise  in  a  series  of  lakes  located  at  an 
altitute  of  about  1,300  feet  above  mean  sea  level.  The 
river  is  approximately  367  miles  long.  Its  drainage  area 
is  17,000  square  miles, — most  of  it  being  under  forest 
cover.  Farming  is  carried  out  on  a  large  scale  in  the 

lower  part  of  the  river  valley,  between  Grand'Mère  and 
the  St.  Lawrence.  The  country  through  which  it  nms  is 
very  mountainous,  and  it  is  cut  up  by  numerous  tributary 
streams  and  deep  gullies. 

Timber  is  the  principal  resource  along  this  river,  the 
cut  this  year  will  amount  to  600,000  cords.  When  one 
mentions  the  fact  that  the  average  yield  of  an  acre  is 
six  to  ten  cords,  an  idea  may  be  had  of  the  area  over  which 
such  a  large  cut  was  made. 

Read  before  Montreal  Branch,  The  Engineering  Institute  of 
Canada,  April  15th,  1920. 

The  river  runs  through  the  towns  of  Shawinigan, 

Grand'Mère  and  La  Tuque.  It  is  broken  by  nimierous 
falls  and  rapids,  the  principal  being — going  up  the  river: 

Les  Forges      12  feet. 

La  Gabelle     10     " 
Les  Grès    44    " 
Shawinigan   150    " 
Grand'Mère     78     " 
La  Tuque    88     " 
Rapid  Blanc   212     " 
Rapid  des  Coeurs     93     " 
Rapid  Allard     45    " 
Two  of  the  above  mentioned  falls  are  fully  developed, 

namely:  at  Shawinigan,  Grand'Mère,  and  a  third  at  La Tuque  is  partially  utilized.  It  is  expected  that  Les  Grè& 
and  La  Gabelle  will  be  developed  in  the  very  near  future. 
All  the  other  falls  above  La  Tuque  are  still  the  propertj^ 
of  the  Crown. 

Natural  Flow  of  the  River 

The  flow  of  the  river  has  been  measured  at  Shawi- 
nigan, by  the  Shawinigan  Water  &  Power  Company, 

and  complete  daily  discharge  records  are  available  from 
the  year  1900  to  date.  They  show  that  the  average  low 
water  discharge  was  6,000  second-feet.  The  lowest 
discharge  recorded  was  5,200  second-feet  for  about  one 
week  in  March  1901;  the  highest  water  recorded  was 
166,000  second-feet  on  the  6th  of  May  1904. 

Duration  curves  plotted  for  the  years  1900  to  1912: 
show  that  the  flow  was  for — 

Highest  year  Lowest  year      Average 

Seven  months      24,500  s.-ft.  9,000  s.-ft.  13,200  s.-ft.  ' 
Eight  months      16,700     "  7,800      "  11,300      " 
Nine  months       14,300      "  7,400      "       9,800      " 

The  average  yearly  run-off  from  the  watershed  at 
that  point  for  the  period  1900-1912  was  21.3  inches,— 
the  maximum  being  supplied  in  1907-08  when  the 
depth  was  26.9  inches,  and  the  minimum  was  recorded 
in  the  year  1906  at  15.33  inches. 



JOtRNAL     Ol       MM      »N<,INLLKiNL.     INhllM     II      c»|      (     \\\l)\ 

-tn 

Mkiiiuutin  Kfkcrvitlr» M.-inot!an     rtr    U<rtv    milr*    (rufti    th»-    Tr.< 

■••n 

.;)  thf  rivrr. 
I<)riiu-<l     n»f 

\>  ihf  di-inaiuf  fi-r  i»i\sii  ii  ,it-avHl.  il  »a->  plain  tfi;*! 
;i  .<!  in  ihf  iht-ajirvi  v 
t  ,.iw....>    w,.    !low  oi  thr  rivt-r.     1... 
>  itin»;   hvdn»-|)iiwrr    wrrt-   ihu    aloiir   to I'hc  Inn 

w  
'.Wr,  \h> 

'•  .III  lii  11  . 

1:  r    \M»  <l    ;  .    ■ 
ThCM?     l:  <ti     HI     lï4»^»     and 
SlMiii-           L    iniviny  whkh  «.i-  :iuili. in/i^l  by 
thi-  t  t-nl  lo  cairv  ixit  ifrtam  un 
the  Ml.  I. .il  nviT.     Thrw?  dams  wtii  v.,,  ̂ .,„  ,, ,.  .i.»m 
I'Kr*  til  l*.'ll.  and  the  ihtve  n-st-rvoirs  thus  cn-att-d  have 

iviiiis  ..•■•■  '     ■  !  !  '  '  :ifs, 
(.  .  nic<  ! .  w  jns 
aiki  he  >:  sy  und 
abjlity  lu        .     . 

The  water  fnmi  lliese  reservoirs  was  used  during 

suiiuiUT   '  if  and  durinn   winter.     The  minimum 
lk)w  at   "  .  .m  was.  thi-nhy  raised  to  nearly  8,UUU 
second -kit,  iit>U-ad  ol  ù.OLK)  stxond-leet. 

The  MaiK>uan  reser\oirs  liad  proved  the  feasibility 
ol  jîettiiiK  water  supplii-d  from  reservoirs  located  two 
hundred  miles  from  the  Reneratinj»  plant,  even  under 
must  severe  wmter  conditions.  In  1912.  the  Si  Maurice 

I  ■     ■       '     '  '  A-d  to  the  Le^^ii'lature  for  auihor- :  ..^e  on  a  much  larjjer  scale  in  the 

lakc>.  will». h  lorm  the  upjx-r  reaches  of  the 
ice  river.  .After  due  consideration  of  the  matter, 

the  (Quebec  Government  decided  thai  it  would  be  a  belter 
!>'!icy  to  have  the  scheme  carried  out  by  the  Province. 
:  a*  was  fear  that  the  different  interests  in  the  river 
iniKiit  rwt  agree  in  the  future,  and  the  Crown  being  still 
the  owner  of  very  important  falls  on  the  river,  felt  that 

'"  rights    should    Ix*    kept.      So    the    Quebec ^  iimission  was  authorized  to  investigate  and 
report  upon  the  possibilities  of  slorage  in  the  upper 
lakes,  and  here  begins  the  story  of  the  Gouin  Dam. 
The  field  work  was  carried  out  in  the  summer  of  1912 

and  was  in  charge  of  Engineer  J.  \'.  Perrin.  Two  alternate 
■themes  were  considered  :  five  small  dams  each  controlling 
a  series  of  lakes  and  giung  partial  control,  or  one  big 
dam  giving  complete  control.  The  latter  scheme  was 
fa\i)ured  and  recommended  by  Comnùssioner  \Vm.  I. 
lii-lKjp.  after  an  inspection  of  the  district.  The  Com- 

mission decided  to  control  the  water  with  one  big  dam. 

Preliminary  Work  for  the  Guuin  Dam 

Contours  were  located  in  the  watershed,  special  care 
*  'o  the  low.   •  '  'i  be  possible 

:  water  t'  ;^ins.   WTien 

iKi>  AoiK  Aas  comi)lcU-.  ii  was  lound  Uiai  by  raising  the 
water  -17  It-el  above  natural  low  water,  by  a  dam  near  the 
head  of  La  Loutre  falls,  the  capacity  of  the  reservoir 
would  be  5,722  square-mile-feet.  The  watershed  area, 
measured  on  the  best  available  maps,  was  found  lo  be 
;i«>50  square  miles.  The  prop)osed  reservoir  liad  a 
>.ai)acily  lo  hold  a  run-off  equal  lo  nineteen  inches  on 
the  basin.  The  location  of  the  dam  is  at  a  jxnnl  fifty 
miles  from  ihe  National  Transcontinental   Railwav  al 
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the  dam  is  under  piessure  or  when  '. When  the  resultant  force  is  thus  wnia: 

there  is  no  danj^er  of  ONerlurnin^;  and  -- 
structure  must    be   such   ihal    the  a» 
against  sliding,  the  relation  between  i:..   t* 
and  the  horizontal  forces,  must  be  one  arxl  over  in  the 
case  of  concrete  on  rock,  and  two  and  a  half  lo  ihree  and 
three  and  a  half  in  the  case  of  concrete  on  clay.  Al  iht 
Gouin  dam.  the  c<»  of  fricf.  n  ihe 
rock  was  taken  as  ;  the  wi..  mul- 

tiplied by  0.6  divided  by  ihe  hohzonial  iofic  is  1.23  as 
factor  against  sliding. 

Ice  Pre«4ure 

The  question  of  ice  pressure  (—  -' —    •      -       -v-n which  engineers  do  not  agree,  and  a 
lack  of  reliable  data.     Wliai  e 
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■'1.  -:ig  News"  of  May  lllh  1899.  aixl  in    "Engin- 
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eering  Record"  of  May  13th  1899).  However,  where  the body  of  water  is  large  and  the  shore  hnes  slope  gradually, 
the  ice  expands  along  the  shore  lines  and  the  structure 
is  barely  affected. 

Another  condition  which  a  dam  may  be  called  upon 
to  resist  is  the  thrust  due  to  an  ice  field  at  the  time  of 
the  spring  break-up.  In  large  lakes,  where  the  water 
rises,  the  area  of  the  lake  increases  and  the  ice  sheet 
becomes  detached  from  the  shores.  The  ice  cover, 
under  the  action  of  a  heavy  wind,  may  be  shifted  bodily 
and  damages  do  result.  The  ice  pressures  assumed  in 
the  design  of  some  important  dams  are  as  follows: — 

Lbs.  per  lineal  foot  at  the 

Wochusett  Dam     47,000 
Croton  Falls  Dam  30,000 

Cross  River  Dam  24,000 
Olive  Bridge  47,000 
Kensico  Dam         47,000 

highest  ice  line. 

(Croton    reservoir,    New 
York  Water  Supply.) 

Since  the  building  of  the  Gouin  Dam,  no  ice  has 
formed  opposite  the  gate  section  for  a  distance  of  over 
fifty  feet  from  the  face  of  the  dam.  And  it  is  very  doubt- 
fxil  that  any  appreciable  ice  thrust  has  been  exerted 
against  the  structure. 

Uplift  Pressure 

When  water  penetrates  between  a  structure  and  the 
foundation  supporting  it,  there  results  a  pressure  which 
tends  to  lift  the  structure.  This  is  uplift  pressure.  The 
water  may  reach  the  foundation  of  a  dam  through  ciacks 
in  the  rock,  or  through  faulty  joints,  or  through  imper- 

vious soil. 
The  foundation  of  the  Gouin  Dam  is  upon  a  solid 

Laurentian  Gneiss  rock.  It  was  considered  by  Mr. 
Wegmann  that  the  water  would  not  percolate  and  reach 
the  foundation  of  the  dam  and  he,  therefore,  assumed 
that  no  uplift  pressure  would  take  place. 

Stress  Diagram 

An  examination  of  the  stress  diagram  shows  that 
when  water  pressure  on  the  upstream  face  is  the  only 
outside  force  taken  into  consideration,  the  line  of  resulting 
pressure  is  well  within  the  middle  third.  When  an  ice 
thrust  of  50,000  lbs.  per  lineal  foot  is  assumed  to  act 
at  the  top  of  the  dam  in  addition  to  the  water  pressure, 
the  resultant  force  comes  out  of  the  middle  third  between 
elevation  1280  and  1320.  When  the  water  pressure  is 
considered  with  an  uplift  pressure  of  100%  at  the  heel 
or  upstream  and  gradually  decreasing  to  zero  at  the  toe, 
the  resultant  force  still  acts  within  the  middle  third. 
When  the  resultant  comes  out  of  the  middle  third  on  the 
•downstream  side,  it  means  that  the  masonry  of  the  up- 

stream face  is  subject  to  tension.  To  take  care  of  this 
tension,  steel  reinforcements  located  9  inches  from  the 
face  have  been  provided  between  the  points  where  the 
resultant  was  outside  cf  this  middle  third.  The  amount 
of  steel  was  calculated  for  the  maximum  stress,  supposing 
the  steel  to  work  at  16,000  lbs.  per  square  inch. 

Dimensions 

The  plans  for  the  Gouin  Dam  were  prepared  in  the 
ofifice  of  the  Commission  by  J.  W.  Thurso  and,  when 
completed,  submitted  to  A.  St-Laurent,  of  Ottawa  and 
J.  M.  McCarthy,  of  Quebec,  for  approval.  The  dam  was 
built  in  a  broken  line  of  four  parts, —  the  total  deflection 
being  28  degrees, —  to  take  advantage  of  the  topography 
of  the  site  and  the  island  dividing  the  river  into  two 
channels.  The  dam  is  1,646  feet  long,  20  feet  wide  at 
the  crest;  the  upstream  face  is  vertical  and  the  down- 

stream face  vertical  at  the  upper  part  and,  then,  slopes 
9  inches  horizontal  to  12  inches  vertical.  The  width 
at  any  point  is  not  less  than  seventy-five  per  cent  of  the 
height.  The  highest  section  of  the  dam  is  90  feet,  the 
width  of  the  base  at  that  point  being  72  feet. 

The  contract  was  awarded  to  The  St.  Maurice 
Construction  Company  Limited,  in  July  1915.  The  firm 
of  Fraser,  Brace  &  Company,  Limited,  was  connected 
with  the  contracting  company  and  was  in  charge  of  the 
construction  of  the  dam.  Preparatory  work  was  started 
in  1915  by  improving  the  river  to  make  it  navigable 
between  Sanmaur  and  Chaudière, — a  distance  of  thirty 
miles, — making  terminals  at  these  points,  locating  a 
railroad  between  Chaudière  and  the  dam  site, — a  distance 
of  some  twenty  miles  —  and  beginning  its  construction, 
building  camps  at  the  dam  and  at  suitable  points  down 
the  river. 

After  investigation,  the  company  decided  to  develop 
hydro-electric  power  for  the  operation  of  the  construction 
plant,  sawmill,  air  compressor,  stone  crusher,  etc.  This 
development  is  located  about  two  miles  from  the  dam 
at  the  La  Loutre  Falls,  where  advantage  was  taken  of  a 
head  of  15  to  25  feet,  and  two  generators  were  installed 
having  each  a  capacity  of  550  KW.  The  power  was 
transmitted  to  the  dam  by  a  pole  line.  Electricity  was 
used  in  the  lighting  of  all  the  camps  and  for  the  operation 
of  the  whole  of  the  construction  plant. 

The  railroad  was  operated  with  Dunkey  engines 
which  were  outfitted  to  burn  oil  during  the  summer 
season  and  to  burn  wood  in  the  early  spring  and  fall. 
The  railroad  is  of  standard  gauge,  4  feet  8^-2  inches,  56 

Gouin  Dam — Upstream  Face 
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The  i-onsiruction  of  the  dam  was  completed  early 
in  IVveniber  H>17.  The  work  was  carried  out  in  sections 
about  forty  feel  long,  the  vertical  joints  between  the 
sections  being  continuous  fiom  the  bottom  lo  the  lop. 
The  sections  were  made  to  interlock  by  means  of  bond 
boxes,  (generally  three  inches  deep  and  three  feet  wide) 
being  pronded  inside  the  form  of  the  first  section  erected. 

The  rock  required  for  the  concrete  was  taken  from 
a  quarry  on  the  west  side  of  the  dam,  and  the  sand  from 
a  pit  six  miles  from  the  dam  alongside  the  railroad. 

There  is  rwlhing  extraordinary  about  the  (Jouin 
1  )ani.  except  that  its  location  is  very  far  away  from  any 
tninsportalion  facilities,  and  the  big  problem  was  to  find 
the  best  way  to  reach  the  site  and  take  the  plant  and 
materials  to  it.  This  problem  was  solved  in  a  most 

economical  manner  by  the  contractors, — the  transporta- 
tion being  done  partly  by  water  and  partly  by  railroad. 

Na\ngation  was  wry  good  during  the  whole  season  of 
UUr  when  the  river  How  was  maintained  at  a  high  level, 
by  taking  advantage  of  the  partial  storage  which  the 
up>iream  cofferdam  prouded.  .Although  the  natural  low 
water  level  was  1278.  the  upstream  cofferdam  was 
built  to  elevation  1300  and  a  large  body  of  water  provided 
a  regular  flow  through  temporary  sluices. 

The  top  of  the  bulkhead  section  is  at  elevation  1335 
above  mean  sea  level  and  the  lop  of  the  spillway  is  ten 
feet  lower. 

Spillway 

The  dam  is  provided  with  a  spillway  840  feet  long 
capable  of  discharging  15<>""  second-feel  under  a  head  of 
I  '  This  wa^  d  by  using  Francis  formula  : 
tj  1..H  \     llsi:  ion   was  designed  so  thai 
the  spilhng  water  shall  not  leave  the  masonry,  eliminating 
the  po>>ibilily  of  a  vacuum  between  the  sheet  of 
falling  water  and  the  masonry.  The  bulkhead 
section  is  proxided  with  ten  openings  each  12  feet  high 
and  T^-j  feet  wide.  The  total  area  of  the  opening  is 
900  square  feet.  E^ch  opening  is  closed  with  a  steel 

gale  13  feel  by  about  ̂ t  ft-tl.  These  gales  slide  on  a 
brass  metal  frame  and  they  are  operated  from  ihe  lop 

Gate  Operating  Nlnhanitm 
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small  electric  portable  motor  arranged  •*>  t*  y  be 
adjusted  to  operate  any  of  the  gates. 

Leg  Sluices 

The   plans  of  the  dam   j  : 
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and  is  gradually  deireased  ui.' 
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sluiceway  has  been  built  on  the  downstream  side  of 
this  opening  but,  should  it  be  necessary  to  sluice  logs  by 
that  opening,  works  to  take  care  of  the  logs  downstream 
will  have  to  be  provided. 

What  the  Gouin  Dam  Has  Accomplished 

The  dam  has  now  been  in  operation  for  over  two 
years,  comprising  three  winters  and,  during  that  time, 
the  flow  of  the  river  has  been  maintained  so  that  at  no 
time  the  minimum  at  Shawinigan  was  below  12,000 
second-feet.  The  water  level  in  the  reservoir  is  today 
forty-one  feet  above  natural  low  water, — that  is  to  say 
six  feet  below  the  crest  of  the  spillway.  Last  summer, 
the  water  level  reached  1322.25,  or  2  feet  9  inches  below 
the  top  of  the  spillway. 

The  benefits  to  be  derived  from  regulation  were 
calculated  from  the  flow  curve  of  the  year  1906,  which 
was  the  lowest  year  for  the  period  1900  to  1912.  From 
the  records  of  that  year,  a  duration  curve  was  made  and 
the  amount  of  water  necessary  to  make  up  the  deficit 
for  a  minimum  flow  of  12,000  second-feet  was  easily 
arrived  at.  This  water  being  used  at  Shawinigan  over 
a  head  of  150  feet,  the  number  of  horse-power  figured 
at  80^  efficiency  on  the  wheels,  was  deducted  at  low 
water.  This  number  was  close  to  81,000  horse-power 
for  a  short  time,  and  the  benefits  were  as  the  water 
required  decreased.  Distributed  uniformly  over  the 
whole  year,  the  benefits  total  32,250  HP. 

At  Grand'Mère  where  the  water  is  being  used  under 
a  head  of,  75  feet,  the  benefits  will  be  exactly  half  of 
those  of  Shawinigan. 

In  order  to  ascertain  that  the  amount  of  water 
available  in  the  Gouin  Reservoir  would  be  sufficient  for 
a  regulation  to  12,000  second-feet  at  Shawinigan,  calcula- 

tions were  made  since  the  latter  part  of  April  1913,  when 
flow  records  were  kept  at  the  Gouin  Dam.  The  amount 
of  water  measured  at  the  dam  site  was  taken  as  laeing 
the  supply  from  the  watershed.  The  amount  of  water 
required  at  Shawinigan  to  bring  the  flow  up  to  12,000 
second-feet  was  taken  as  being  the  demand  and,  accord- 

ingly, a  diagram  was  made  showing  two  curves  :  one  being 
the  supply  curve  and  the  other  the  demand  curve.  The 
supply  curve  is  made  up  of  the  amount  of  water  which 
was  measured  at  the  dam;  the  demand  curve  is  made  up 
with  the  amount  of  water  required  at  Shawinigan  to 
maintain  the  minimum  flow  at  12,000  second-feet,  after 
deducting  the  natural  flow  from  the  proposed  reservoir, 
that  is  to  say — supposing,  for  example,  that  the  discharge 
at  Shawinigan  was  15,000  second-feet  and  that,  on  the 
same  day,  the  discharge  at  the  Gouin  Dam  station  was 
5,000  second-feet,  it  meant  that  the  discharge  of  the 
St.  Maurice  river,  outside  of  the  reservoir  was  10,000 
second- feet  in  that  particular  case,  and  that  the  demand 
was  2,000  second-feet  and  the  supply  5,000  second-feet. 
The  daily  discharge  is  easily  computed  into  square-mile- 
feet  by  multiplying  by  0.0031. 

The  Gouin  Dam  is  located  about  220  miles  from 
Shawinigan,  which  is  the  point  of  regulation.  The 
water  let  out  from  the  dam  does  not  reach  Shawinigan 
until  ten  to  twelve  days  later, — that  is,  its  full  effect  is 

not  felt  until  after  ten  days  in  summertime  and  twelve 
days  in  wintertime.  There  must  be  a  certain  amount 
of  loss  by  evaporation  in  this  distance,  and  calculations 
were  made  entailing  a  loss  of  25%  in  the  amount  of 
water  let  out  from  the  dam.  Similar  calculations  were 
made  for  a  regulation  to  14,000  second-feet.  The  curves 
show  that  a  regulation  to  14,000  second-feet  is  possible, 
but  should  there  be  a  loss  of  25%  in  the  amount  of  water 
let  out,  the  reservoir  would  not  be  sufficient. 

Discharge  Control 

The  discharge  of  the  river  is  controlled  at  three 
different  points,  namely:  at  Weymontachingue,  fifty  miles 
below  the  dam  where  a  gauging  station  was  established 
by  the  Shawinigan  Water  &  Power  Company  in  1915,  and 
a  flow  curve  determined  for  that  point.  A  similar  station 
was  established  by  the  same  company  at  La  Tuque, 
immediately  below  the  falls,  and  a  third  station  is  that 
at  Shawinigan.  The  water  level  at  Weymontachingue 
and  La  Tuque  is  recorded  daily  and  the  information 
wired  to  the  office  of  the  Commission.  Similar  information 
is  obtained  from  the  Shawinigan  Water  &  Power  Company 

regarding  the  conditions  at  Shawinigan  and  Grand'Mère. The  points  of  control  are  also  provided  with  rain  gauges 
and  we  are  also  informed  of  the  amount  of  rainfall  record- 

ed. In  this  way,  a  pretty  good  idea  may  be  had  as  to 
the  period  when  it  will  be  necessary  to  draw  upon  the 
storage. 

Last  winter,  the  run-off  in  the  rivers  of  this  Province 
was  exceedingly  low.  In  order  to  maintain  a  discharge 
of  12,000  second-feet  at  Shawinigan,  it  was  necessary  to 
supply  from  the  Gouin  reservoir  10,000  second-feet  during 
the  month  of  March.  In  the  past  winter,  the  reservoir 
level  was  lowered  4.2  feet,  that  is  from  1322.2  to  1318: 
during  the  winter  of  1919,  the  flow  was  maintained  at  the 
regulated  figure  of  12,000  second-feet  by  lowering  the 
reservoir  level  three  feet,  from  1314  to  1311. 

General  View  of  Gouin  Dam 

The  discharge  from__the  gate  is  calculated  by  the 
usual  formula  Q=AC  V^2  gh,  in  which 

Q  =  volume  of  water  in  second-feet, 
A  =  area  of  the  opening, 
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The  reser\oir  is  made  up  by  a  scries  of  large  lakes 
which  have  the  followin);  area: 

S(]uarf  mi  Us. 
K  h  2.6 
C.  ,.>nn  13.4 
Traverse  14. 
Aux  Sabk^  21.5 
Obidjuan.  17.8 
Onigamis  16.3 
Perchaude.  10. 
Bureau  41.5 
Du  Mâle 
Maiawa  55. 
Sarana 

The  total  water  area  imder  natural  conditions  was 
209  square  miles. 

Ground  Storage 

By  raising  the  water  forty  feet  above  natural  high 
water  at  La  Loutre,  the  different  lakes  form  one  large 
body  of  water,  the  area  of  which  is  304  square  miles. — 
the  Hooded  lands  being  therefore  95  square  miles,  more 
or  less.  Much  of  the  land  covered  is  pervious  to  water 
and  a  large  amount  of  ground  storage  must  take  place. 
The  natural  run-off.  as  a  rule,  is  a  minimum  in  the  month 
of  March.  Before  the  water  was  raised,  the  average  for 
the  winter  months  of  three  vears  was: 

January 

Februar\' March 

291  square-mile-feet 
219 

215 
Since  the  reser\'oir  is  being  operated,  the  run-olT  or 

supply  is  much  larger  in  March  and  February  than  it  was 
under  natural  conditions: 

lUIi)  1920      compared  with 
March        450  sq.-mi.-ft.      785  215 

February    2&4         '•  751  219 
We  cannot  explain  this  otherwise  than  by  groimd  storage. 
At  the  beginning  of  the  winter,  the  reservoir  level  is  at 
the  maximum  height  for  the  season,  and  the  demand 
upon  it  increasing;  the  level  is  lowered  when  the  demand 
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The  que>t  "rtjon 
of  the  water  c  ;>lant. 
It  is  almost   inipo»iblc  U'  -eason 
because   weather  conditio:  its   in 
that  respect  unreliable.  .\  heavy  rain,  lor  example, 

defeats  all  measurements.  But.  in  winter  •*"-  it  is 
believed   that    nearly    all    the    water     di  doe* 
reach  the  plant.  Such  a  large  volume  is  luiM.i;.  .nircied 
by  small  losses  over  the  ice  or  the  covering  ^>now. 
What  may  prove  to  be  ;;  a 
small  reservoir  is  not  fell  w  s 

as  high  as  4.000  to  lO.OOU  srcond-icrri. 

Manouan  I>anis 

Mention  was  made  of  the  three  dams  on  the  Manouan 

river.     These  have  been  acquired   b\-  the  Commission 
and  are  Ijeing  operated  togetlnr  wnh  tlie  (kiuin  Dam 

for  the  regulation  of  the  nver  "  -e 
dams  are  of  the  ordinary  wo.  ■  h 
stone.     Their  sluice  openings  are  i 
The  combined  capacity  of  the  re^.;      .  .  y 
590  square-mile-feet,  or  16  billion  cubic  le^  r 
about  10' ,  of  that  of  the  Ciouin  re^ervi   -  'i 
drainage  area  is  1250  square  mile^.      1  :  r 

from  the  basin  is  therefon          '   '     .  y of  the   three   revrvoir-  le 
spring  and  art  ,  >ujiJi>er 
months.    Tlu 

Demand 

Calculation  made  of  the  anioum  of  warer  required 
at  Shawinigan  to  maintain  :;  •  O 
second-feel  and  the  supph  a\  r- 
voir  watershed  had  dis».li>>ed  :r 
should  not  be  full  until  the  tln.vi  ..v.;.  .in.  i.....piiw..a. 
We  hope  that,  this  year,  our  calculaiion  will  be  fully 

verified,  a-  the  w.:        '       ■  >  '  :n six   feet    iroiii   tik    .  .g 
waters  from  the  w1k>1c  Lmmii  will  be  cumpkuh  Itcid. 
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Revenue  and  Cost 

The  capital  cost  of  the  whole  scheme  has  been 
$2,500,000,  or  $430  per  square-mile-foot  of  water.  The 
yearly  revenue  from  same  is  at  present  $191,000.  This 
revenue  will  be  largely  increased  when  any  new  water 
power  development  is  carried  out.  It  will  also  be 
increased  from  another  source.  The  lumbering  companies 
will  be  called  upon  to  pay  for  the  benefits  which  they 
derive  in  connection  with  the  driving  of  their  logs  down 
the  river.  Negotiations  are  now  under  way  and  no 
figure  can  be  mentioned. 

This  regulation  work  has  been  a  great  success  and 
owing  to  it  the  amount  of  power  now  generated  on  the 
St.  Maurice  river  is  nearly  400,000  HP.,  and  nearly  500,000 

additional  HP  could  be  developed.  We  believe  that 
these  works  will  eventually  make  the  St.  Maurice  one 
of  the  most  important  sources  of  hydro-power  on  this 
continent. 

The  Quebec  Streams  Commission  does  not  claim  all 
the  credit  for  this  achievement.  A  large  share  of  it  is 
due  to  the  officers  and  engineers  of  the  Shawinigan  Water 
and  Power  Company.  Their  initiative  for  the  collection 
of  hydrometric  data  on  the  St.  Maurice  river  and  the 
pioneer  storage  works  of  the  Manouan  river  have  been 
very  important  factors  to  the  success  of  the  enterprise. 

Mention  must  also  be  made  of  the  good  work  per- 
formed by  J.  B.  D'Aeth,  who  acted  as  engineer  in  charge 

during  the  construction  of  the  dam  and  by  his  senior 
assistant  H.  Massue. 

Engineering  Progress  in  Nova  Scotia 
(Retiring  Address) 

F.  A.  Bowman,  M.E.I.C.,   Chairman,  Halifax  Branch,  1919-20. 

In  December,  1913,  at  the  close  of  my  term  of  office 
as  President  of  the  Nova  Scotia  Society  of  Engineers,  I 
made  some  remarks  about  the  growth  of  the  work  of  the 
engineering  profession  in  this  Province  during  the  course 
of  my  own  experience.  I  now  propose  to  give  some 
facts  and  figures  which  will  show  the  growth  that  has 
taken  place  since  1913,  especially  in  and  about  Hahfax. 

The  Nova  Scotia  Society  of  Engineers  carried  on  the 
work  until  the  end  of  1917.  The  transfer  of  its  activities 
to  The  Engineering  Institute  of  Canada  in  the  early  months 
of  1918  has  been  fully  justified  by  the  results.  The  most 
conspicuous  of  these  are  the  very  successful  General 
Professional  meetings  held  here  and  in  St.  John,  and  the 
preparation  of  Legislation  for  the  protection  of  the  mem- 

bers of  the  profession,  which  is  now  working  its  way 
through  the  Legislatures  of  most  of  the  Provinces  in  the 
Dominion,  and  which  has  already  passed  into  law  in 
some  of  them. 

The  Secretary-Treasurer's  report  shows  that  this 
Branch  now  has  a  membership  of  119. 

At  the  time  of  the  meeting  in  1913,  to  which  I  have 
referred.  No.  2  Pier  was  about  half  completed,  and  work 
had  been  begun  in  the  previous  June  on  the  Ocean 
Terminals.  The  new  Acadia  Sugar  Refinery  at  Wood- 
side  was  well  under  way. 

A  real  estate  boom  started  with  the  work  on  the 
terminals,  and  some  very  rosy  pictures  were  drawn  of 
the  future  of  Halifax.  The  outbreak  of  the  war  pricked 
the  bubble,  and  our  attention  has  been  so  concentrated 
on  the  war  and  the  problems  of  reconstruction  that  have 
followed  it,  that  we  do  not  realize  how  much  has  actually 
been  accomplished.  The  amount  of  work  that  has  been 
carried  on  in  and  around  Halifax  during  those  years  is 
so  great  that  it  is  well  to  gather  it  together  in  a  few  short 
statements. 

Retiring  address  at  the  annual  meeting  of  Halifax  Branch,  The 
Engineering  Institute  of  Canada,  13th  May,  1920. 

No.  2  Pier  has  been  completed,  and  has  made  for 
itself  a  place  in  the  history  of  the  world  which  will  always 
be  known  to  those  who  follow  the  details  of  the  history 
of  the  Great  War.  Not  to  repeat  all  that  has  been  said 
about  it,  I  will  merely  state  that  the  records  show  that 
569,000  troops  sailed  from,  or  were  landed  at  that  pier. 
The  total  cost  of  this  pier  was  $1,250,000. 

The  Ocean  Terminals  have  been  carried  to  a  point 
where  they  are  in  regular  commercial  use,  although  the 
permanent .  station  and  some  of  the  other  permanent 
buildings  have  not  yet  been  erected.  The  total  cost  of 
the  work  to  date  has  beefi  about  $15,000,000. 

The  Acadia  Sugar  Refinery  at  Woodside  has  been 
completed  at  a  cost  of  about  $3,000,000. 

Following  on  the  example  set  by  the  concrete  pile 
construction  of  No.  2  Pier,  a  modification  of  this  type 
was  used  in  building  the  Furness- Withy  Pier,  at  a  cost 
of  $250,000. 

The  Imperial  Oil  Company  has  erected  works  at 
Imperoyal,  which  have  cost  to  date  about  $6,000,000, 
and  it  is  understood  that  they  propose  to  make  very 
material  extensions  to  them? 

The  city  itself  has  carried  out  extensive  work  in  the 
last  few  years,  including  an  intercepting  sewer  built  to 
prevent  the  sewerage  from  the  western  slope  of  the  city 
from  being  carried  into  the  North  West  Arm.  This  has 
cost  $225,000. 

Last  summer  a  really  substantial  scheme  of  street 
paving  was  undertaken,  at  a  cost  of  about  $1,200,000, 
and  the  work  on  this  is  now  being  pushed  forward  rapidly. 

This  paving  work  involved  other  heavy  expenditures 
by  the  city  for  replacing  water  mains  on  the  streets  about 
to  be  paved,  and  also  work  of  new  track  laying  by  the 
street  railway,  and  underground  conduit  work  by  the 
Telephone  Company. 
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A  Brief  Account  of  the  Seismolo^ical  Work  at  the 
Dominion  Observatory 

with 

Some  of  its  Practical  Applications. 

G".    H'.  F.  Johnsloti.  Jr.E.l.V. 

The  scientific  study  of  seismic  disturbance  is  of  such 

recent  date  that  seismologA-  may  be  said  to  be  among  our 
!■  t-s.     We   find   mention   of  earthquakes   in 
t  I  s  dating  back  to  the  almost  mythical  days 
<  .ii  Chinese  dvTiasties,  but  without  exception  the 
1::  -  seem  to  accept   the  convulsions  of  the  earth 
as  a  divine  punishment  for  human  frailties.  It  was  not 
till  about  1850  that  attempts  were  made  even  to  collect 
and  tabulate  these  records;  and  actual  scientific  investiga- 

tion was  not  directed  to  the  subject  till  1880.  in  which 
year  the  Seismological  Society  of  Japan  was  founded. 

The  firsl  step  of  these  pioneers  was  to  devise 
instnmients  which  would  not  only  rinrord  the  fact  thai 
an  earthquake  had  occurred,  but  would  give  a  measure 
of  the  movements  of  the  earth  in  ampUtudes  and  periods. 

The  hisiop.-  of  the  de\elopment  of  the  seismograph  from 
the  first  crude  machine  to  the  present  delicate  instrument 
which  will  record  the  slightest  movement,  is  extremely 
interr  d  the  limits  of  this  article.    SuJlice 
it  to  instruments  became  more  sensiuve. 
and  .  more  accurate  in  time  determination,  so 
the  di  .5  from  the  facts  of  their  records  became  more 
sure,  imtil  now,  given  a  good  record,  we  can  delinitely 

place  the  distance  of  a  station  from  t*. 
disturbance,  or  eoicentre,  within  40  or 

Boach  200  Kranumr  homontal  Sriuno^raph 
S\  =  Wirror 
P  -PmJulum. 
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It  was  in  1906  that  the  two  Bosch  200  gramme 
horizontal  seismographs  at  present  in  use  in  the  Dominion 
Obser\'atory  were  installed,  and  these  were  supplemented 
by  a  Spindler  and  Hover  vertical  seismograph  in  1913. 
The  principle  of  the  modern  seismograph,  roughly  speak- 

ing, is  that  of  the  pendulum,  —  its  action  being  the  exact 
reverse  of  its  usual  swinging  motion.  In  other  words, 
it  is  the  heavy  mass  of  the  pendulum  which  remains  still, 
and  the  earth  which  swings.  These  two  Bosch  horizontal 
instruments  are  identical  and  are  placed  on  the  same  pier, 
—  one  in  a  N.S.  direction  and  the  other  in  an  E.W.,  thus 
resolving  any  horizontal  motion  into  its  two  components 
in  an  E.W.  and  N.S.  direction  respectively.  Divested  of 
all  its  delicate  appliances  for  reducing  friction,  providing 
magnification  and  modifying  the  amplitudes,  our  appar- 

atus is  a  simple  horizontal  pendulum  to  which  is  attached, 
in  the  axis  of  rotation,  a  small  concave  mirror.  At  the 
other  end  of  the  room  is  the  recording  drum  and  lamp. 
The  record  is  photographic,  the  light  being  projected  from 
a  slit  in  the  lamp  to  the  mirror  of  the  seismograph  which 
reflects  the  ray  into  a  horizontal  slit  in  the  box  covering 
the  drum.  Behind  this  slit  is  a  cylindrical  lens  which 
converges  the  ray  to  a  point  of  light.  On  the  drum,  which 
revolves  on  a  threaded  axis  and  consequently  moves 

registering  the  movements  of  the  earth.  The  vertical 
seismograph  depends  on  the  inertia  of  a  heavy  mass 
supported  by  a  spring,  to  record  the  vertical  movements 
of  the  earth.  This  movement  is  changed  to  a  horizontal 
one  and  magnified  by  a  series  of  levers, — the  record  being 
traced  out  by  an  alimiinium  stylus  on  a  sheet  of  smoked 
paper  mounted  on  a  revolving  drum.  It  has  been  the 
experience  at  the  Observatory  that  the  horizontal  move- 

ments are  much  more  pronounced  than  the  vertical, 
which  is  what  one  would  naturally  expect  at  a  point 

distant  from  the  'quake.  This  condition  happens  to 
apply  to  Ottawa  in  almost  every  instance.  If  we  were 
near  the  epicentre  the  reverse  would  be  the  case. 

By  reading  these  three  records  together, — N.S.,  E.W., 
and  vertical,  it  is  possible  with  sharp  tracing  to  compute 
not  only  how  distant  is  the  source  of  the  earthquake,  but 
also  its  direction.     For  example: 

The  N.S.  record  being  thus, — See  Fig.  1- 
and  the  E.W.  thus, — See  Fig.  9,   
we  have  an  indication  that  there  was  a  "thrust"  or  "pull" toward  the  S.W.  at  the  first  impulse.  If  we  glance  at 
the  vertical  and  find, — ■    See  Fig.  3      

//•  5,    /■£.  cord 
<lVV/fy'-i*»«^ïi[W-->   -"/vvVy  ̂       /n/^/ai    /mftu/te     3c>*/-(t 

Ft6^.     t. 

^iV.  recof-t/ 
■J- — -V'/^VVi*vVv/[nvVVVvWVnk#»t.«*       //»//•/>//    imfvUe     jYest 

rerh'ca/   rceorcf 

f^ic.  Z 

up 

<to«rn 
^t'&       9  4 

"      T'y^t'cef        SerSrno^ram^     ̂ 4à 
Vvmt'na       /^  ̂    tsnsf   Z    . 

--^1|i  M>««V^  *^/lVH^-» 

laterally  to  the  left,  is  a  sheet  of  photographic  paper  on 
which  the  point  of  Hght  traces  out  a  line, — the  result 
being  a  helix.  It  is  at  once  apparent  that  any  motion 
of  the  pendulum,  or  rather  of  its  supporting  pivots,  will 
cause  a  corresponding  movement  of  the  spot  of  light  from 
the  mirror,  and  thus  we  have  a  very  accurate  method  of 

we  know  that  the  first  impulse  was  a  thrust  and  conse- 
quently the  source  must  lie  to  the  N.E. 

Before  giving  the  method  of  computation  of  distances, 
it  would  perhaps  be  as  well  to  describe  briefly  the  char- 

acteristics of  a  seismic  record.  There  are  three  main  types 
of  waves  produced  by  an  earthquake, — longitudinal  waves 
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from  earthquake  stations  all  over  the 
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11  :  .  the  reptirts  from  as  many  as  fifty  different 
are  all  together;  and  as  all  stations  record  in 

e..v....^.^h  Mean  Time,  the  comparison  of  these  records 

is  rendered  very  simple.     The  O's  and  A"s  are  computed 
'  "        '  .  and  It  will  be  at  once  apparent  that  though  the 

r  for  each  station  the  O's  should  Ix'  the  same, 
lu  one  particularly  good  instance  in  the  1917  computa- 

tion-, the  O's  of  thirty  stations  ranging  from  Java  to 
agreed  within  ten  seconds.  When  these  comput- 

:e  complete   they   are  plotted   in   stereographic 
!i.  with  reference  to  the  latitude  and  longitude 

».i   i.:v    stations  and  the  A's,  and  the  ix>sition  of  the 
epicentre    graphicalh'    determined.    Tables    gixing    the 
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methods  of  protection  against  earthquakes.  The  first 
method  is  to  study  the  geology  of  the  country  and  to 
locate  the  origin  of  the  shocks  and  to  find  the  fault  lines 
along  which  shocks  are  likely  to  occur.  Some  of  these 
active  fault  lines  are  readily  known,  and  building  con- 

struction of  various  kinds  should  be  kept  away  from  these 
active  faults.  This  phase  of  the  subject  is  of  particular 
interest  to  engineers  engaged  in  the  location  of  reservoirs, 
dams,  and  pipe  lines.  If  it  is  necessary  that  a  pipe  line 
should  cross  a  known  fault,  then  some  means  should  be 
taken  to  guard  against  the  possibility  of  its  breaking. 
The  Los  Angeles  aqueduct  crosses  a  number  of  known 
faults,  and  has  already  been  broken  once  by  an  earth- 

quake. The  method  adopted  in  these  cases  is  to  place  a 
valve  in  the  line  above  the  place  where  it  crosses  the  fault 
so  that  the  water  may  be  shut  off  when  the  break  occurs. 
Materials  are  also  kept  at  these  various  places  so  that 
immediate  repairs  in  the  pipe  line  can  be  made   
Engineers  are  becoming  more  and  more  interested  in  this 
subject,  and  the  Seismological  Society  of  America  has  had 
many  inquiries  from  engineers  engaged  in  the  construction 
of  irrigation  systems  and  power  plants  asking  for  inform- 

ation concerning  the  location  of  fault  lines  and  the 

possibility  of  their  works  being  damaged  by  earthquake." (Bull.  Seis.  Soc.  of  Am.,  Sept.  1919).  The  San  Francisco 
earthquake  was  caused  by  a  fault  along  an  old  line  which 
has  been  traced  for  a  distance  of  400  miles  to  the  point 
where  it  disappeared  in  the  Pacific. 

But  the  seismic  chart  shows  that  the  greatest  dis- 
turbances have  their  origin  beneath  the  ocean,  and  here 

the  geologist  cannot  follow  them.  Very  recently,  however, 
what  was  probably  the  first  attempt  at  locating  submarine 
faults  by  seismograms  was  made  at  this  Observatory.  Dr. 

Klotz  had  for  some  time  been  of  the  opinion  that  "with 
high  class  seismographs  and  expert  readings  of  their 
records  we  could  not  only  be  able  to  obtain  the  average 
position  of  the  epicentre  but  also  the  position  and  direction 

of  the  fault  line  itself."  In  1917,  by  combining  records 
of  the  same  'quake,  from  Perth,  Australia;  Zi-ka-wei, China;  and  Honolulu,  he  obtained  an  epicentre  off  the 
Island  of  Urup,  while  the  Ottawa  and  other  western 
stations  gave  the  epicentre  off  the  southern  extremity  of 
the  peninsula  of  Kamtchatka,  near  Onekotan  Island. 
Re-reading  and  plotting  the  various  distances  of  other 
stations  givin.g  good  records,  to  the  nearest  point  along 
the  line  joining  these  two  epicentres,  he  found  that 

"better  accordances  were  secured  than  if  we  attempted 
to  join  them  all  to  one  point,  —  to  one  epicentre.  The 
conclusion  was  forced  upon  one  that  we  have  here  to 
deal  with  a  breakdown  along  a  fault  line  500  km.  long 
running  in  a  N.E.-S.W.  direction,  the  trend  of  the  well 
known  Kurile  Deep,  and  the  seat  of  much  seismic  action." 
("Locating  Submarine  Faults."  O.  Klotz,  Journ.  R.  A. S.  C,  Feb.  1918.) 

In  time,  as  the  science  of  seismology  grows,  there  is 
no  doubt  that  submarine  faults  will  be  definitely  located 
throughout  the  world.  When  we  consider  the  annoyance 
caused  by  the  breaking  of  cables  this  knowledge  has  a 
very  practical  bearing.  As  far  back  as  1897,  in  his 
seismological  report  before  the  British  Association,  Prof. 

Milne  stated  that  "there  was  an  average  of  one  dislocation 
per  year  for  every  434  miles  of  cable"  and  that  the  majority 
of  these  breaks  were  due  to  earthquakes  changing  the 
surface  of  the  ocean  bed,  and  putting  heavy  strains  on 
the  cables.    A  knowledge  of  the  fault  lines  would  be 

valuable  in  determining  the  position  of  breaks  and  more 
especially  in  showing  the  lines  of  danger  to  be  avoided 
when  laying  new  cables. 

Here  in  Canada  we  seem  to  be  fairly  immune  from 
earthquakes,  and  for  that  reason  the  interest  of  the 
Canadian  engineer  in  matters  seismological  may  not  be 
as  strong  as  that  of  his  brother  to  the  south.  Though  not 
generally  known,  however,  it  is  a  fact  of  at  least  academic 
interest  that  one  of  the  fault  lines  referred  to  above  runs 
right  along  the  channel  of  the  St.  Lawrence,  beginning 
at  Lake  Champlain,  reaching  the  St.  Lawrence  at  Quebec, 
and  then  following  the  channel  to  the  Gulf;  that  in  1663 
an  earthquake  occurring  in  this  region  did  considerable 
damage  according  to  the  Jesuit  historians.  The  possibil- 

ities of  the  recurrence  of  this  disturbance  are  very  remote, 
but  in  the  light  of  the  disastrous  effects  of  the  California 
and  other  earthquakes  on  bridges,  one  cannot  help 
wondering  how  our  famous  Quebec  bridge  would  fare, 

should  the  south  o'  the  river  slip  from  7  to  20  feet  past the  north  one. 

Some  years  ago  an  interesting  application  of  seis- 
mometry  was  made  in  investigations  into  vibrations  of 

locomotive  engines  travelling  along  a  railway  track.  "By means  of  a  not  very  delicate  form  of  seismometer  placed 
on  the  engine,  tracings  were  obtained  which  varied  in 
magnitude  according  to  the  position  of  the  track,  indic- 

ating at  once  where  the  less  perfect  parts  were.  The 
work  has  been  continued  by  Omori  (of  Japan)  with 
improved  apparatus;  and  valuable  results  have  been 
obtained  bearing  upon  various  questions,  such  as  the 
relation  between  the  vibration  of  carriages  and  the  speed 
of  propulsion,  the  comparison  of  the  vibrations  of  the 
carriage  as  it  passes  across  a  bridge  or  travels  on  the 

ground,  etc."  ("Earthquake  Phenomena",  Knott.)  The 
seismograph  is  also  capable  of  being  used  to  record  the 
effects  of  wind  on  high  towers  and  chimneys;  to  obtain 
accurate  data  for  the  study  of  the  vibrations  in  bridges 
caused  by  moving  loads,  and  to  detect  the  subsidence 
to  an  unequal  degree  of  the  walls  of  a  building  whose 
foundations  are  suspected  of  slipping. 

The  continued  study  of  earthquake  phenomena  is 
likely  to  result  in  the  prediction  of  earthquakes  for  special 
localities  in  which  they  are  more  or  less  frequent,  which 
will  probably  at  least  as  accurate  (if  not  more  so)  as  the 
present  day  prediction  of  weather  conditions.  By  the 
comparison  of  wave  velocities  and  the  systematic  investi- 

gations of  the  distribution  and  geological  effect  of  earth- 
quakes, the  seismologist  is  collecting  a  mass  of  facts  which 

have  an  important  bearing  on  the  speculations  about  the 
interior  of  the  earth.  So  far,  the  results  have  proved 
definitely  that  the  interior  of  the  earth  is  not  liquid  as 
formerly  believed,  but  absolutely  solid  and  fully  of  the 
rigidity  of  steel;  and,  as  time  goes  on,  and  the  new  science 
develops,  it  is  not  unlikely  that  the  trained  student  of 
seismology  with  more  delicate  and  sure  instruments,  and 
a  much  larger  and  more  accurate  collection  of  data  than 
he  has  at  present,  will  wrest  from  the  interior  of  our 
earth  secrets  which  will  prove  of  great  value  to  practical 
geology  and  through  it  to  mankind  in  general. 

In  concluding  this  article,  the  writer  wishes  to  express 
his  indebtedness  to  Dr.  Klotz,  Director  of  the  Dominion 
Observatory,    and    E.  A.  Hodgson,  Senior  Seismologist 

•  for  their  valuable  suggestions. 
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Dates  of  Professional  Meetings 

The  Seventh  General  Professional  Meeting  will 

be  held  in  Niagara  Falls,  September  16th,  17th,  and 

18th,  and  the  Eighth  General  Professional  Meeting 

will  be  held  in  Halifax,  October  13th,  14th  and  15th. 

The  Annual  and  Annual  General  Professional 

Meeting  will  be  held  in  Toronto  on  February  1st, 

2nd  and  3rd,  1921. 

Ontario  General  Professional  Meeting 

The  Niagara  Peninsula  Branch  is  making  great 
preparations  for  the  Professional  Meeting  to  be  held 
at  Niagara  Falls  in  September. 

Members  on  their  arrival  will  register  at  the  Clifton 
Hotel,  and  the  proceedings  will  start  with  a  luncheon  at 
noon  on  Thursday,  September  16th. 

The  morning  of  Friday  will  be  taken  up  with  profes- 
sional papers  and  business  of  the  Ontario  Executive, 

having  special  reference  to  the  younger  members. 
Excursions  over  the  great  engineering  works  now 

going  on  in  the  district  are  arranged  for  Thursday  and 
Friday  afternoons. 

Thursday  evening  will  be  taken  up  with  entertain- 
ment and  there  is  to  be  a  dance  on  Friday  evening. 

Visitors  will  be  the  guests  of  the  Branch  at  this  dance. 

Arrangements  are  being  made  for  a  variety  of 
entertainments  for  Saturday  morning.  Golfers  will 
discover  their  affinity  at  one  of  the  various  courses  in 
the  neighborhood,  and  those  who  desire  to  visit  one  of 
the  power  plants  at  Niagara  Falls  will  have  the  oppor- 

tunity to  do  so.  A  few  motor  cars  will  be  available  for 
drives  on  the  Boulevard  of  the  Queen  Victoria  Niagara 
Falls'  Park  Commission. 

No  special  programme  will  be  arranged  for  Saturday 
afternoon  —  opportunity  being  given  for  all  to  visit  the 
various  points  of  interest  in  the  neighborhood  and  the 
shops  on  both  sides  of  the  river. 

Those  who  stay  over  the  week-end  will  have  a 
chance  of  taking  part  in  the  informal  dance  at  the  Clifton 
on  Satu  day  evening,  al  .hough  the  formal  programme 
will  end  with  the  luncheon  on  Saturday. 

The  programme  has  been  arranged  in  such  a  way 
so  that  it  will  be  interesting  and  entertaining  to  ladies 
accompanying  the  members,  and  it  is  hoped  that  there 
will  be  a  large  delegation  of  the  fair  sex  at  the  meeting- 

Western  Professional  Meeting 

Following  the  decision  of  the  Edmonton  Branch  that 
they  were  unable  to  take  the  responsibility  of  a  General 
Western  Professional  Meeting,  the  zealous  members  of  the 
Calgary  Branch  decided  to  take  up  the  responsibility. 
Unfortunately  there  was  not  sufficient  time  to  arrange  for 
a  General  Western  Professional  Meeting  of  The  Institute, 
consequently  a  Western  Professional  Meeting  under  the 
auspices  of  the  Calgary  Branch  will  be  held  at  Banff, 
August  14th,  to  18th.  A  novel  feature  of  this  gathering 
is  that  it  will  start  on  Saturday,  arrangements  having 
been  made  for  the  visitors  to  live  in  tents  over  the  week 
end  and  during  the  meeting,  the  Professional  Meeting 
commencing  on  Monday  16th.  Sleeping  accommodations 
will  be  available  on  August  13th,  for  any  arriving  on 
that  date.  Another  interesting  feature  of  this  gathering 
is  that  an  invitation  is  being  extended  to  all  professional 
engineers  regardless  of  their  membership  in  The  Institute, 
the  Association  of  Architects  and  Land  Surveyers  in 
Alberta,  Saskatchewan,  Manitoba  and  British  Columbia. 
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W,   Craig. 
Calgary. 

F.    H.    JMt-n.. 
Calgary. 

J.  M.  Warcllc.  AM.E.l.C. 
llanlT. 

A.   S.    Daw>«»n.    .MK.l.C.    chief 

Kcsources,  C.l^.K..  Calgary. 
A.  1.  l*ayne.  M.K.l.C.  engineer  P.  Burns  Co. 
C.  N.  Houston,  M.E.I.C.,  asst.  commissioner  of  Irriga- 

tion. 

F.  K.  lieach.  .^.M.E.I.C,  div.   hydrometric  «-ngnut-r. 
Wm.    IVarce.    M.K.l.C.     statistician   C.P.R.    Dcpl.   of 

Colonization  and  Development. 
A.   I..   Ford.    M.E.I.C,    chief    hydrometric    engineer. 

Calgary. 
R.  C.  Harris.  A.M.K.l.C,  div.  engintxr  C.P.R. 

F.   E.   Emery.   A.M.K.l.C.   Secy.   Western   Professional 
Meeting. 

J.  M.  Wardle.  A.M.K.l.C.  Supt.  of  Rcxky  Mountain 
Parks,  at  Bautï.  has  kindly  arranged  with  the  Cioveriinunt 
for  the  use  of  nulitary  bell  tents  and  clean  blankets;  cols 
and  mattresses  will  iso  be  supplied  under  arrangemenls 
of  Calgary  Branch. 
Ar:  Its  are   being   m.ide  to  serve  meals   in 

camp,  .  M-fore  cost  will  be  much  less  than  at  the 
hotels.  An\  vsho  wish  to  make  reservation  at  hotels  are 

at  lilxTty  to  do  so.  Camp  is  kx'ated  on  a  beautiful  spot 
about  500  yards  east  of  the  C.P.R.  BantT  Springs  Hotel. 

on  the  bank  of  the  Bow  River  and  less  than  five  minutes' 
walk  from  the  golf  course. 

The  tentali\'e  program  provides  for  professional 
meetings  mornings  and  possibly  evenings,  with  afternoons 
devoted  to  pleasure  and  sight  seeing. 

The  camp  will  be  open  on  Saturday  morning,  .\ugust 
14lh.  for  any  who  wish  to  spend  the  week-end  in  BanlT, 
but  sleeping  accommodation  will  be  available  Friday 
night,  August  13th.  for  any  arriving  that  date.  Profes- 

sional meetings  will  begin  Monday  murning.  .August  16th. 
and  conclude  Wednesday  night.  Au^;ust  18lh;  camp  will 
be  broken  up  Thursday  night.  August  19lh. 

The  members  of  Thr  h'tKitiietrtiui  htntitute  of  Cauadu 
and  members  of  the  Association  of  Professional  Engineers. 
Mining  Institute,  Association  of  .Architects  and  Land 
Surveyors  of  Alberta.  British  Columbia.  Saskatchewan 

and  Manitoba,  with  their  families,  are  cordially  in\-ited 
to  attend,  providing  the  secretary  is  notified  not  later 
than  July  25ih  in  order  that  accommodation  may  be 
arranged  for  all. 

Railway   Fares— Regular   summer   rate  on   C.P.R. 
from  following  points  to  Banff  and  return  are: — 

Winnipeg  -    -    -  $56.15  including  War  Tax 
Regina  -     -    -    -    36.20        "  "       •• 
Saskatoon  -    -    -    31.15 
Edmonton,  14  days    14.55 

Vancouver  and  \ictoria  through  Banflf  to  Cal- 

gary and  return  through  the  Crow's  Nest  Pass, 
good  for  stop-over  in  Banflf.  is  S55.55. 
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Headquarters  Property  Valuation 

The  Valuation  Committee  of  The  Institute,  appointed 
by  the  president,  to  place  a  re-valuation  on  the  head- 

quarters property  of  The  Institute,  consisting  of  James  S. 
Costigan,  M.E.I.C,  A.  F.  Byers,  M.E.I.C,  and  A, 
Sydney  Dawes,  A.M.E.I.C,  presented  the  result  of  their 
investigations,  in  a  report  to  Council,  which  was  required 
in  connection  with  a  consideration  of  re-insurance.  The 
report  presented  to  the  president  and  Council  of  The 
Institute  is  as  follows: — 

Your  Committee  appointed  to  consider  the 

valuation  of  The  Institute's  buildings  at  176 Mansfield  Street,  having  met  and  considered  the 
matter  beg  to  report  that  in  our  opinion  the 
replacement  value  of  the  buildings,  exclusive  of 
contents,  is  ninety-five  thousand  dollars  ($95,000). 

Our  valuation  for  insurances  purposes  exclusive 
of  foundations  is  seventy-seven  thousand  dollars 
($77,000),  being  twenty- four  thousand,  five  hun- 

dred dollars  ($24,500)  for  the  front  building,  and 
fifty-two  thousand,  five  hundred  dollars  ($52,500) 
for  the  reinforced  concrete  building. 

If  insuring  with  an  80%  co-insurance  clause 
the  buildings  should  carry  an  insurance  of  sixty- 
two  thousand  dollars  ($62,000). 

The  question  of  re-insurance  was  referred  to  the 
Finance  Committee  together  with  the  Valuation  Com- 

mittee's report. 

Important  Concrete  Investigation 

The  value  of  the  work  being  done  by  the  Committee 
of  The  Institute  appointed  to  investigate  the  action  of 
alkali  salts  on  concrete  and  the  amount  of  labour  that  has 
been  put  into  the  investigation  is  not  generally  Icnown 
nor  thoroughly  appreciated  by  the  membership  at  large. 
Following  the  general  professional  meeting  at  Saskatoon 
in  nineteen  hundred  and  eighteen  realizing  that  a  serious 
situation  obtained  in  respect  to  concrete  when  exposed 
to  the  action  of  alkali  waters,  the  Council  approved  of 
the  appointment  of  the  committee  to  investigate  and 
report  on  the  situation. 

The  Winnipeg  members  together  with  Prof.  C.  J. 
MacKenzie  of  Saskatoon  held  an  informal  meeting  at  the 
Royal  Alexandra  Hotel,  on  June  4th  with  Prof.  Duff 
Abrams,  Lewis  Institute,  Chicago;  G.  M.  Williams, 
Bureau  of  Standards,  Washington,  and  Messrs.  Van 
Scoyoc  and  Fleming,  Canada  Cement  Company,  Mont- 

real. The  chair  was  taken  by  B.  Stuart  McKenzie, 
Chairman  of  the  Committee  of  The  Institute.  While 
informal,  this  meeting  originated  valuable  suggestions 
which  have  been  approved  by  Council  and  suggested 
that  the  scope  of  the  work  inaugurated  by  The  Institute 
be  broadened  and  more  representative  including,  besides 
The  Institute,  the  Honorary  Advisory  Council  for  Scientific 
and  Industrial  Research,  The  Society  of  Chemical  Indust- 

ry, The  Association  of  Canadian  Building  and  Contracting 
Industries,  The  Bureau  of  Standards  at  Washington,  The 
Technical  Bureau  of  the  Portland  Cement  Association  and 
others.  The  consensus  opinion  of  this  meeting  was  con- 

tained in  the  following: — 

The  matter  of  alkali  action  was  most  important. 
Field  and  Laboratory  experiments  under  efficient 
direction  was  essential. 

Arrangements  should  be  made  at  once  for  the  forma- 
tion of  an  Advisory  Council  to  superintend  operations, 

this  council  to  have  representatives  from  all  interested 
organizations. 

That  formal  request  be  made  to  the  Research  Council 
for  the  sum  of  $15,000,  or  if  Canada  Cement  Company 
desire  to  contribute,  this  sum  be  divided  between  the two. 

That  a  field  man  be  selected  at  once  and  that  field 
experiments  be  undertaken  without  delay. 

That  advisory  council  meet  once  a  year  at  any 
convenient  centre. 

That  when  funds  are  on  hand  a  central  laboratory 
be  established  with  competent  chemist  in  charge  to 
devote  his  entire  time  to  laboratory  work  in  connec- 

tion with  the  alkali  problem. 

It  is  proposed  to  call  a  general  meeting  of  the  Com- 
mittee at  an  early  date  to  discuss  the  proposals,  and 

having  already  been  approved  by  Council  it  is  expected 
that  the  proposed  investigation  will  be  undertaken 
shortly  and  it  is  hoped  that  it  will  result  in  a  solution 
of  the  difficulty. 

Employing  Canadian  Architects 

In  the  House  of  Commons  on  June  8th,  the  Honourable 
W.  L.  MacKenzie  King  asked  whether  the  proposed  new 
war  memorial  building  was  to  be  designed  and  built  under 
the  direction  of  British  architects.  Sir  Robert  Borden  had 
no  information  on  the  subject.  For  a  building  of  this 
type  which  will  stand  as  a  monument  to  future  generations 
and  serve  as  a  repository  of  the  glorious  record  of  Canadian 
achievement  in  the  war,  an  opportunity  is  offered  for 
architectural  genius  of  a  high  order.  To  secure  this  it 
is  not  necessary  for  the  Government  of  Canada  to  go 
outside  the  borders  of  the  Dominion.  As  in  engineering 
so  in  architecture,  any  requirements  demanded  of  the 
profession  can  be  adequately  met  by  the  men  who  compose 
the  profession  in  this  country. 

Following  the  precedent  established  in  connection 
with  the  new  ParUament  Buildings  it  is  hoped  that  the 
Federal  Government  will  maintain  this  procedure  as  a 
definite  policy.  The  architects  of  Canada  given  the 
opportunity,  and  during  the  war  this  profession  was  called 
upon  for  heavy  sacrifices,  will  without  doubt  rise  to  the 
highest  eminence  that  the  occasion  demands.  Should  any 
negotiations  have  been  made  to  employ  other  than 
Canadian  architects  for  this  important  undertaking,  it 
is  hoped  that  a  re-consideration  will  be  made  in  favour 
of  the  men  of  excellent  professional  character  and  stand- 

ing who  comprise  the  profession  of  Canadian  architects. 
The  architects  will  have  the  sympathetic  support  of 

the  engineering  profession  in  any  efforts  they  may  make 
towards  the  recognition  and  adoption  of  this  procedure 
by  the  Canadian  Government. 
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universities.  1  his  principle  was  approved  and  steps 
taken  lo  lay  the  situation  before  those  in  authority  in 
order  that  the  public  nxay  be  protected  from  the  jx^sibility 

of  men  n  •  •■  ■  npjiointments  where  inHuence  is  a  factor 
and  the  .   standard  apparently  lacking. 

President  Canadian  Good  Roads  Association 

As  is  fitting  in  view  of  the  most  imix>rlant  ixwition 
which  the  enRineen»  of  Canada  occupy  in  the  development 
of  good  roads,  the  President  of  the  Canadian  Good  Roads 
Association  is  an  engineer.  A.  E.  Foreman,  B.Sc..  M.E.I.C.. 

chairman  of  the  \'ictoria  Branch  of  Tht  Institute  and 
chief  engineer  of  Public  Works  of  British  Columbia.  In 
the  last  issue  of  The  Journal  personal  reference  was  made 
to  Mr.  Foreman  in  his  position  as  chairman  of  the  Branch. 
The  prominent  part  \lr.  Foreman  has  taken  in  the  past 
in  public  activities  and  the  success  which  has  attended 
his  efforts  previously  are  an  ample  guarantee  that  under 
his  direction  for  the  coming  year  the  affairs  of  the 
Caruidian  Good  Roads  Association  will  be  well  presided. 
Mr.  Foreman  was  a  member  of  the  class  of  naught  three 
of  McGill  which  has  a  proud  significance  for  the  naught 
three  members  of  his  own  and  other  imi\ersities. 

Co-Operation  for  Mutual  Benefit 
During  the  past  two  years,  an  almost  complete 

revolution  has  taken  place  in  the  mind  of  the  average 
professional  engineer  in  Canada  in  his  relation  to  his 
responsibility  to  himself  and  to  the  profession.  The 
former  -situation  whereby  the  interest  was  not  universal 
w  !o  the  fact  there  was  not  an  intimate 
I  11  the  members  of  branches  and  l^etween 
the  individual  nor  a  knowledge  of  what  was  taking  place 
throughout  the  country,  by  the  average  membei,  such  as 
has  lxt.-n  made  possible  through  the  circulation  of  The 
Journal. 

Loyalty  to  the  profession  is  a  dominant  feature 

of    the   lives    of    Canadian  '  .  h, 
coupled  with  a  de-^ire  on  the  p  x-^t 
to  share  in  ;  bound 
to  result  in  .;  :^,  and 
now  that  engineers  are  appreciating  themselves  the 
public  will  inevitably  be  educated  to  the  important 
place  the  engineer  hold*  in  the  industrial,  social  and 
economic  life  of  the  nation. 
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ELECTIONS  AND  TRANSFERS 

Elections  and  Transfers. 

At  the  meeting  of  Council  on  June  22nd,  a  ballot  was 
canvassed  and  the  following  were  declared  elected: — 

Members. 

Willie  Harry  Baltzell,  of  Windsor,  Ont.  chief  engineer, 
Can.  Steel  Corpn.  Ltd.,  Ojibway,  Ont. 

Associate  Members. 

S.  W.  Bruce  Black  of  Toronto,  Ont.  B.A.Sc,  (Univ. 
of  Tor.  1913)  with  Hydro  Elec.  Power  Comm.  on  details 
of  design  and  layout  ;  Jacob  Edward  Buerk,  of  Winnipeg, 
Man.  acting  engr.  for  Carter  Halls  Aldinger  Co.,  Frederick 
Josef  Conradi,  of  St.  Catharines,  Ont.  (CE.)  plant  engr. 
Brit.  Am.  Shipbldg.  Co.,  Welland,  Ont.;  Herbert  James 

DeSa\-igny  of  Weyburn,  Sask.  Res.  engr.  C.P.Ry.;  Alex- 
ander S>-me  Fraser,  of  Kamloops,  B.C.  city  manager, 

Kamloops,  B.C.;  Samuel  Wilson  Gray  of  Halifax,  N.S. 
B.Sc,  (CE.)  industrial  surveyer  with  Dept.  of  S.C.R. 

Halifax,  N.S.  ;  B.  Henderson,  of  Brandon,  Man.  instr'man. 
Maintenance  of  Way,  C.N.Ry.  Brandon,  Man.  ;  John  Bain 
Lambert,  of  Victoria,  B.C.  senior  asst.  engr.  in  District 

Engr's  office,  Victoria,  B.C.;  Robert  Spencer  Lawrence, 
of  Lethbridge,  Alta.  asst.  engr.  C.P.Ry.  Dept.  of  Nat. 
Resources,  Lethbridge,  Alta.;  Jeffrey  Burland  Macphail, 
B.A.,  (McGill  Univ.  1914)  at  present  bdge  major,  civil 
engineers  training  centre,  Seaford,  Eng.;  Richard  Alex- 

ander Malloy,  of  Devon,  N.B.  asst.  engr.  in  D.P.W. 
(Bridge  Dept.)  New  Brunswick;  Kenneth  Duncan  Mc- 

Donald of  Toronto,  Ont.  B.A.Sc.  highway  engr.  Imperial 
Oil  Co.  Toronto,  Ont.;  Patrick  Joseph  McGarry,  of 
Merritton,  Ont.  D.  &  O.L.S.,  at  present  D.L.S.  with 
Dom.  Govt.;  Earl-  John  Mclntire,  of  Sandwich,  Ont. 
constr,  engr.  Canadian  Steel  Corp.  Ltd.  Ojibway,  Ont.; 

John  O'Neil  of  Fredericton,  N.B.  B.Sc,  (CE.  Univ.  of 
N.B.)  at  present  instructor  and  demonstrator  Univ.  of 
N.B.;  Gordon  McGregor  Pearston,  of  Winnipeg,  Man.  res. 
engr.  with  C.N.Ry.;  Leandre  Pierard,  of  Winnipeg,  Man. 

B.Sc,  designing  dftsman,  chief  engr's  dftg  office,  C.P.R. 
Winnipeg,  Man.  ;  William  Hoyt  Snelson  of  Calgary,  Alta. 
at  present  ch.  agric  engr.  Irrig.  Branch,  Dept.  of  Interior, 
Calgary,  Alta.  ;  Hugh  Wakefield  Tooker,  of  Prince  Rupert, 
B.C.,  in  charge  of  constr.  of  Car  Ferry  Slip,  and  responsible 
for  all  instrument  and  other  engr.  work  at  G.T.P.  yds. 
Prince  Rupert,  B.C.  ;  Earle  Oliver  Turner,  of  Fredericton, 
N.B.,  B.Sc,  Professor  of  CE.  Univ.  of  N.B.;  Hugh 
Stanley  Van  Patter,  of  Kingston,  Ont.,  M.A.,  (Math. 
Queens  Univ.  1912),  B.Sc,  (Queens  Univ.  1915),  lecturer 
in  maths..  Faculty  of  Applied  Science,  Queens  Univ.; 
Thomas  Lee  Watt,  of  Brantford,  Ont.,  asst.  engr.  Port 
Weller  Hbr.  Constrn.  Welland  Ship  Canal. 

Juniors. 

Wilmot  Bright  Browett,  of  Peterboro,  Ont.,  foreman 
draughtsman  in  chge.  of  Industrial  Control  Apparatus, 
etc.  with  Can.  Gerd.  Elec.  Co.  Ltd.;  Murray  Frederick 
Cossitt,  of  Halifax,  N.S.,  in  charge  of  survey  wk.  and 

gen'l.  engr'g.  for  Pickings  &  Rolland,  Civil  &  Mining 

Engrs.,  Halifax,  N.S.;  Horace  McNaughton  Fraser,  of 
Vancouver,  B.C.,  at  present  asst.  to  E.  A.  Jamieson, 
A.M.E.I.C,  on  hydro  elec.  power  surveys;  William  Evans 
Jefferson,  of  Halifax,  N.S.,  asst.  instructor  E.E.  Dept.  of 
S.C.R.  Halifax,  N.S.;  Malcolm  James  MacMillan,  of 
Halifax,  N.S.,  at  present  3rd  yr.  N.S.  Tech.  College; 
Samuel  George  Newland,  of  Sandwich,  Ont.  engr.  in 
charge  of  constrn.  work  Great  Lakes  Dredging  Co., 
Ojibway,  Ont.  ;  William  Ewart  Ross,  of  Peterboro,  Ont., 
dftsman.  Can.  Gen.  Elec.  Peterboro,  Ont.;  George  Wins- 

ton Templeton,  of  Vancouver,  B.C.,  at  present  asst.  to 
E.  A.  Jamieson  on  hydro,  elec.  power  surveys. 

Associate. 

Charles  Henry  Taggart,  of  Kamloops,  B.C.,  at  present 
in  charge  of  party  making  re-survey  and  investigations  to 
soils  etc.  in  Manitoba  under  the  direction  of  surveyer 

general. 

Transferred  from  Associate  Member  to  Member. 

Frank  Goldie  Haven,  of  Winnipeg,  Man.,  Div.  Engr. 
with  C.N.R.  Winnipeg,  Man.;  Jeremiah  James  Mac- 
Donald,  of  London,  Eng.,  B.Sc,  (McGill  Univ.  1911)  ch. 
engr.  of  design  for  W.  Alban  Richards,  engrs.  and  con- 

tractors, London  &  Paris;  Ellis  Waymough,  Reed-Lewis, 
of  Toronto,  Ont.,  at  present  on  engr.  staff  of  Super  Cement 
(America)  Ltd.  Mt.  Dennis,  Ont.;  William  John  Duane 
Reed-Lewis,  of  Orillia,  Ont.,  Dist.  Vocational  Officer,  Voc 
Br.  Dept.  S.C.R.  Orillia,  Ont. 

Transferred  from  Junior  to  Associate  Member. 

Maxfield  Lea  Boswell,  of  HaUfax,  N.S.,  B.Sc,  (CE. 
McGill  Univ.  1914),  at  present  engr.  with  Halifax  Ocean 
Terminals;  John  Francis  Cassidy,  of  Toronto,  Ont.,  at 
present  asst.  engr.  Dept.  Public  Highways,  Ontario; 
John  Arthur  Dickinson,  of  East  Angus,  Quebec,  ch. 
draughtsman,  Brompton  Pulp  &  Paper  Co.,  on  mill 
maintenance  and  new  constr.;  John  Raymond  Hamilton, 
of  Sault  Ste.  Marie,  Ont.,  B.A.Sc,  field  engr.  Algoma 
Steel  Corpn.  Sault  Ste.  Marie,  Ont.;  Roy  Alexander 
McLellan,  of  Saskatoon,  Sask.,  B.A.Sc,  engineer  and 
surveyer  for  Murphy  &  Underwood,  Saskatoon,  Sask.; 
Robert  Wynyard  Powell,  of  Thorold,  Ont.,  at  present 
asst.  engr.  Welland  Ship  Canal;  James  Harold  Ramsay, 
of  Cameron  Falls,  Ont.,  in  charge  of  surveys,  Cameron 
Falls  Development,  H.E.P.C;  Arthur  William  Sullivan, 
of  Valleyfield,  Que.,  Q.L.S.  (Laval  1908,)  private  practice 
and  ch.  engr.  for  Valleyfield. 

Transferred  from  the  class  of  student  to  that  of  Associate 
Member. 

Joseph  Charles  Day,  of  Montreal,  B.Sc,  (civil) 
(McGill  Univ.  1914),  at  present  in  charge  of  structural 
dept.  including  all  designing,  plans  and  specifications, 
Lockwood,  Greene  &  Co.,  of  Canada,  Ltd. 

Transferred  from  Student  to  Junior. 

Robert  Scott  Eadie,  of  Montreal,  Que.,  at  present 
taking  fourth  year  in  civil  engineering  at  McGill  Univ. 
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(f)  All  other  purposes  pertaining  to  the  management  of  the 
Association. 

6.  All  by-laws  and  amendments  thereto  shall  become  effective 
only  after  ratification  by  two-thirds  of  the  votes  received  from  members 
of  the  Association  in  good  standing. 

Who  May  Practise 

7.  (a)  Onlv  those  persons  who  are  members  of  the  Association 
hereby  incorporated  and  registered  as  such  under  the  provisions  of  this 
Act,  or  who  have  received  a  license  from  the  Council  of  the  Association 
as  hereinafter  pro^^ded,  shall  be  entitled  to  take  and  use  the  title  of 
"Professional  Engineer,"  or  any  abbreviation  thereof,  or  to  practise 
as  a  professional  engineer  within  the  Province  of  New  Brunswick; 

(b)  Any  person  residing  in  the  Province  of  New  Brunswick  at  the 
time  of  the  passing  of  this  Act,  who  has  practised  engineering  for  at 
least  six,  (6).  vears  preceding  the  date  of  his  application,  and  who 
during  that  period  has  had  charge  of  engineering  work,  or  has  been 
employed  as  an  assistant  on  engineering  work  for  at  least  two,  (2), 
years  shall  be  entitled  to  be  registered  as  a  member  of  the  Association 
without  examination,  pro\'ided  that  such  person  shall  produce  to  the 
Council  within  one  year  from  the  passing  of  this  Act  satisfactory  proof 
of  ha\-ing  so  practised.  In  case  of  a  graduate  in  engineering  from  a 
Universitv  or  College  recognized  by  the  Council,  the  period  of  engage- 

ment in  engineering  work  required  by  this  section  shall  include  his 
prescribed  term  of  instruction  in  such  college; 

(c)  Any  person  who  shall  come  hereafter  to  reside  in  the  Province 
of  New  Brunswick,  and  who  at  the  time  of  his  so  coming  to  reside  in 
this  Province  is  a  duly  registered  member  of  an  Association  of  engineers 
of  some  other  Province  in  the  Dominion  of  Canada,  with  a  constitution 
similar  to  the  Association  hereby  incorporated  may  upon  application 
be  registered  as  a  member  of  this  Association  without  payment  of  fee 
for  the  then  current  year;  provided  that  he  produce  to  or  file  with  the 
Council  a  certificate  of  membership  in  good  standing  in  said  other 
Association  and  an  application  for  transfer  of  registry  endorsed  by  the 
registrar  or  other  proper  officer  of  said  other  Association; 

(d)  Any  person  residing  in  the  Province  of  New  Brunswick  not 
qualified  as  hereinbefore  mentioned,  and  who  may  desire  to  become 
registered  as  a  member  of  the  Association, -may  make  application  to the  Council,  and  shall  submit  to  such  examination  as  the  Council 
may  require,  or  shall  submit  such  other  proof  of  qualification  in  lieu 
of  an  examination  as  the  Council  may  decide,  and  such  person  shall  be 
registered  as  a  member  of  the  Association  on  payment  of  the  prescribed 
fees  after  the  Council  shall  have  certified  in  writing  that  such  examina- 

tion has  been  satisfactorily  passed,  or  that  such  other  proof  has  been 
found  satisfactory.  If  the  applicant  be  a  graduate  in  engineering  of 
the  Universitv  of  New  Brunswick  or  other  college  of  standing  recognized 
by  the  Council,  he  will  not  be  required  to  submit  to  a  written  examina- 

tion, but  the  applicant  will  be  required  to  give  the  necessary  proof  as 
to  lus  other  qualifications  as  required  by  this  act; 

(e)  Any  non-resident  of  the  Province  of  New  Brunswick  who  is 
a  registered  member  of  an  Association  of  Engineers  in  any  other  Prov- 
ince^of  the  Dominion  of  Canada,  having  a  constitution  similar  to  the Association  hereby  incorporated,  may  obtain  from  the  registrar  a 
licence  to  practise  as  a  professional  engineer  in  the  Province  of  New 
Brunswick  upon  aoplication  to  the  registrar  for  that  purpose,  and  upon 
production  of  satisfactory  evidence  of  his  being  a  registered  member 
in  any  such  other  Association,  and  on  payment  of  a  fee  of  one  dollar 
Such  license  when  so  issued  shall  entitle  said  person  to  practise  as  a 
professional  engineer  in  New  Brunswick  during  the  then  current  year. 

Upon  submitting  the  evidence  required  by  this  sub-section,  and 
upon  payment  of  the  said  fee,  said  person  shall  be  entitled  to  practise 
as  a  professional  engineer  in  New  Brunswick  pending  the  disposal 
of  said  application; 

(f)  Any  person  who  is  not  a  resident  of  Canada,  but  who  is  a 
member  of  any  engineering  or  technical  organization  or  society  of 
standing  recognized  by  the  Council,  may  obtain  a  license  to  practice 
subject  to  the  like  qualifications  as  are  required  for  registration  under 
section  17  of  this  Act,  and  any  person  who  is  not  a  resident  of  New 

(a)  The  election  of  the  council; 

(b)  The  government  and  discipline  of  the  members; 

(c)  The  management  of  its  property; 

(d)  The  appointment  of  such  officers  as  may  be  necessary  for 
carrying  out  the  purposes  of  the  association: 

(e)  The  maintenance  of  the  association  and  the  fixing  and  collect- 
ing of  annual  and  other  fees; 

(f)  The  admission  of  candidates  to  the  practice  and  profession 
of  a  professional  engineer; 

(g)  The  time  and  place  for,  and  method  of  conducting,  the  annual 
and  other  meetings  of  the  association; 

(h)  All  such  other  purposes  as  may  be  deemed  necessary  or 
convenient  for  the  management  of  the  association  and  the  promotion 
of  its  welfare  or  the  conduct  of  its  business. 

(2)  No  by-law  or  amendment  thereto  framed  by  the  council  shall 
become  effective  until  it  has  been  ratified  by  two-thirds  of  the  members 
of  the  association  in  good  standing  and  voting  thereon: 

Provided  that  no  such  by-laws  or  amendments  thereto  shall  be 
valid  or  take  effect  until  approved  by  the  Lieutenant  Governor -in 

Council. 
5.  (a)  There  shall  be  an  interim  council  consisting  of  the  members 

hereinbefore  mentioned. 

(b)  The  interim  council  shall  appoint  an  interim  registrar  why 
shall  for  not  more  than  three  months  have  all  the  powers  of  an  ordinaro 

registrar. 
(c)  The  interim  council  shall  assist  the  interim  registrar  in  his 

work  by  approving  or  disapproving  of  the  credentials  submitted  to 
him  by  persons  applying  for  registration. 

(d)  Within  three  months  after  the  passing  of  this  Act  the  interim 
coimcil  shall  call  a  general  meeting  of  the  then  members  of  the  associa- 

tion and  shall  upon  the  appointment  of  an  ordinary  council  by  such 
meeting  cease  to  hav,"  any  powers. 

(e)  The  interim  council  shall  have  such  powers  as  are  necessary 
to  carry  on  the  interim  business  of -the  association. 

(f)  A  quorum  shall  consist  of  five  councillors  but  no  application 
for  registration  of  any  person  in  any  branch  of  engineering  shall  be 
considered  unless  a  representative  of  that  branch  is  present  at  the 
council  meeting. 

6.  Professional  engineering  shall  for  the  purpose  of  examination 
and  representation  upon  the  council  only,  be  subdivided  into  the 
following  branches:  civil  engineering,  electrical  engineering,  mechanical 
engineering  and  mining  engineering.  New  branches  shall  be  formed 
on  petition  of  members  and  ratification  by  the  association  at  a  general 
meeting  thereof. 

7.  Onlv  a  member  of  the  association  or  a  person  who  has  received 
a  license  from  the  council  so  to  do,  shall  be  entitled  to  take  and  use 

the  designation  of  "registered  professional  engineer"  or  any  abbreviation 
thereof  or  to  hold  himself  out  or  to  advertise  himself  as  a  "registered 

professional  engineer." 
8.  The  following  persons  shall  be  entitled,  subject  to  the  conditions 

in  this  section  set  out,  to  be  registered  as  members  of  the  association: 

(a)  Any  person  domiciled  in  Alberta  at  the  date  of  the  passing 
of  this  Act,  if  he  has  for  five  years  previously  practised  as  a  professional 
engineer,  and  produces  to  the  board  on  or  before  January  1.   1921, 

■  satisfactory  credentials. 

(b)  Any  person  domiciled  in  Alberta,  if  he  is  a  registered  member 
of  an  association  of  engineers  having  the  same  or  similar  powers»  in 
any  other  province  of  the  Dominion  of  Canada  and  produces  to  the 
board  a  certificate  of  membership  in  good  standing  in  such  other 
association,  and  an  application  for  transfer  of  registry  endorsed  by  the 
proper  officer  of  the  first  mentioned  association. 
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(e)  The  registrar  and  the  secretary  shall  be  appointed  by  the 
Council.  The  same  person  may  be  appointed  to  the  office  of  both 
registrar  and  secretary; 

(f)  The  secretary  of  the  Association  shall  also  be  the  secretary 
of  the  Council. 

10.  (a)  The  Council  may  on  a  two-third  vote  of  all  the  members 
of  the  Council  reprimand,  suspend  or  expel  from  the  Association  any 
member  guilty  of  unprofessional  conduct,  negligence  or  misconduct  in 
the  execution  of  the  duties  of  his  office,  or  convicted  of  a  criminal 
offence  by  any  Court  of  competent  jurisdiction. 

The  Council  shall  not  take  any  such  action  until  a  complaint 
under  oath  has  been  filed  with  the  registrar  and  a  copy  thereof  forward- 

ed to  the  person  accused.  The  Council  shall  not  suspend  or  expel  a 
member  without  ha\'ing  pre\'iously  summoned  him  to  appear  to  be 
heard  in  his  defence,  nor  without  having  heard  evidence  under  oath 
in  support  of  the  complaint  and  on  behalf  of  the  member  charged 
if  offered.  The  Council  shall  have  the  power  to  summon  witnesses  to 
attend  and  to  answer  under  oath  concerning  the  matter  of  the  said 
enquiry.  The  president  of  the  Council  or  any  person  acting  in  his 
behalf  on  the  hearing  of  the  said  charge,  or  the  secretary,  is  hereby 
authorized  to  administer  oaths  in  such  case.  All  evidence  given  shall 
be  taken  down  in  writing  or  by  a  stenographer  duly  qualified  and 
sworn  for  the  purpose; 

(b)  Any  member  so  expelled  or  suspended  may  within  thirty 
days  after  the  making  of  the  order  of  expulsion  or  suspension,  appeal 

to  a  judge  of  the  Supreme  Court  from  such  order,  giving  seven  days' notice  of  appeal  to  the  secretary  of  the  Council,  who  shall  thereupon 
file  the  e\idence  so  taken  with  the  registrar  of  the  Supreme  Court, 
whereupon  such  judge  shall  decide  the  matter  of  appeal  upon  the 
evidence  so  filed,  or  may  in  his  discretion  hear  additional  evidence, 
and  shall  confirm  or  set  aside  such  order  of  expulsion  or  suspension, 
and  the  order  of  the  said  judge  shall  be  final.  The  costs  of  such  appeal 
shall  be  in  the  discretion  of  the  said  judge; 

(c)  Unless  the  order  of  expulsion  or  suspension  is  set  aside  on 
such  appeal,  or  the  said  judge  or  the  Council  otherwise  order,  the 
member  so  expelled  or  suspended  shall  not  practise  thereafter  except 
in  case  of  suspension  upon  expiry  of  the  period  of  suspension.  Pending 
an  appeal,  the  members  so  expelled  or  suspended  may  practiss. 

Penalties 

11.  Any  person  who  not  being  a  registered  or  licensed  professional 
engineer  in  New  Brunswick,  or  who  is  suspended  or  has  been  expelled 
under  the  proceedings  of  the  next  pre;eding  section: 

(a)  Practises  as  a  professional  engineer,  or 

(b)  Uses  the  title  of  professional  engineer  or  makes  use  of  any 
abbreviation  of  any  such  title,  or  of  any  name,  title  or  designation 
which  may  lead  to  the  belief  that  he  is  a  professional  engineer  or  a 
member  of  the  Association,  or 

(c)  Advertises  himself  as  such  in  any  way  or  by  any  means,  or 

(d)  Acts  in  such  manner  as  to  lead  to  the  belief  that  he  is 
authorized  to  fill  the  offi.ce  of  or  to  act  as  a  professional  engineer, 

shall  be  liable  upon  summary  conviction  to  a  fine  of  not  less  than 
$100.00  nor  more  than  S200.00  and  costs,  and  on  failure  to  pay  the  same, 
to  imprisonment  for  not  more  than  three  months  for  the  first  offence, 
and  for  any  subsequent  offence  to  a  fine  of  not  less  than  S203.00  and 
not  more  than  S500.00  and  costs,  and  on  failure  to  pay  the  same  to 
imprisonment  for  not  more  than  six  months. 

Registration 

12.  It  shall  be  the  duty  of  the  registrar  to  enter  in  the  register 
the  name  of  each  person  entitled  to  practise  as  a  professional  engineer. 
He  shall  keœ  his  register  correct  in  accordance  with  the  provisions 
of  this  Act  and  of  the  rules,  orders  and  regulations  of  the  Council. 
The  certificate  of  the  registrar  under  the  seal  of  the  Association  shall 
be  prima  facie  evidence  of  registration  or  license  as  the  case  may  be. 

(2)  If  any  member  omits  to  pay  the  prescribed  annual  fee  within 
six  months  of  the  date  upon  which  it  became  due,  the  registrar  shall 
cause  the  name  of  such  member  to  be  erased  from  the  register,  and  such 
member  shall  thereupon  cease  to  be  entitled  to  practise  as  a  registered 
professional  engineer,  but  shall,  at  any  time  thereafter,  upon  paying 
such  fee  as  may  be  prescribed  by  the  council,  be  entitled  to  all  his 
rights  and  privileges  as  a  member  from  the  time  of  such  payment. 

14.  A  registrar  shall  be  elected  by  ballot  by  the  council  as  soon 
as  possible  after  the  first  annual  election  of  the  council,  and  biennially 
thereafter. 

(2)  The  registrar  shall  be  the  executive  officer  of  the  association 
under  the  direction  of  the  council  and  shall  have  such  powers  as  are 
necessary  for  the  proper  administration  and  enforcement  of  the  provi- 

sions of  this  Act  and  the  by-laws  made  thereunder. 

15.  A  register  of  all  registered  professional  engineers  showing  the 
dates  of  their  certificates  shall  be  kept  and  a  list  of  registered  professional 

engineers  in  good'  standing  shall  be  publish_ed  in  the  first  issue  of  The Alberta  Gazette  on  or  before  February  lb,  of  each  year. 

(2)  Every  certificate  of  registration  or  license  shall  be  signed  by 
the  president  and  the  registrar,  and  shall  bear  the  seal  of  the  association 
and  shall  specify  the  branch  or  branches  of  professional  engineering 
in  which  the  professional  engineer  has  been  registered  or  licensed. 

(3)  Every  person  registered  under  this  Act  shall  have  a  seal, 
supplied  by  the  council  at  his  expense  with  which  he  shall  stamp  all 
official  documents  and  plans.  The  seal  shall  state  upon  its  face  the 
branch  or  branches  of  professional  engineering  in  which  he  has  been 
examined  or  otherwise  admitted. 

16.  The  certificate  of  the  registrar  under  the  seal  of  the  association 
shall  be  prima  facie  evidence  of  membership  of  the  association  or 
licence,  or  non-registration  or  non-possession  of  license,  as  the  case 
may  be. 

17.  The  board  shall  inspect  all  diplomas,  certificates,  and  creden- 
tials presented  or  given  in  evidence  for  the  purpose  of  obtaining  admis- 
sion to  examination,  and  may  require  the  holder  of  such  credentials 

to  attest  to  them  by  oath  or  affidavit  in  any  matter  involved  in  his 
application.  If  such  evidence  is  not  satisfactory  to  the  board,  the 
board  shall  refuse  to  admit  such  candidate  to  examination  for  registra- 
tion. 

18.  From  and  after  January  first,  1921,  every  applicant  for 
membership  not  qualified  under  subsections  (b)  and  (c)  of  section 
8  of  this  Act,  shall,  in  addition  to  complying  with  the  requirements 
of  that  section,  pass  such  examinations  as  may  be  approved  by  the 
Senate  and  the  said  Senate  shall  appoint  a  board  of  examiners  for 
the  purpose  of  conducting  such. 

20.  Regular  examinations  of  candidates  for  registration  shall  be 
held  at  Edmonton  or  such  other  place  or  places  as  the  Senate  may 
direct. 

(2)  The  scope  of  the  examinations  and  the  methods  of  procedure 

shall  be  prescribed  by  the  Senate  with  special  reference  to  the  applicant's ability  to  carry  on  the  particular  branch  or  branches  of  professional 
engineering  which  he  desires  to  practise  in  the  province. 

(3)  Every  candidate  for  examination  shall  give  at  least  one  month's notice  in  writing  to  the  registrar  of  his  intention  to  present  himself 
for  examination  and  with  such  notice  shall  forward  the  fee  prescribed 
by  the  by-laws  of  the  association  and  before  receiving  his  certificate 
of  registration  the  prescribed  entrance  fee,  the  prescribed  annual  fee 
and  a  sum  of  not  more  than  five  dollars  for  the  publication  of  his  name 
in  The  Alberta  Gazette. 

(4)  In  case  the  candidate  should  fail  in  his  examination  he  may 
present  himself  at  any  subsequent  regular  examination  by  paying  the 
prescribed  examination  fee. 

21.  Notwithstanding  any  other  provision  of  this  Act.  no  person 
shall  be  registered  or  hcensed  unless  at  least  twenty-five  years  of  age, 
and  unless  he  has  been  engaged  for  eight  years  in  some  branch  of 
professional  engineering,  except  in  the  case  of  a  graduate  from  an 
engineering  college  or  university  approved  by  the  Senate  in  which 
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such  person  to  be  erased  from  the  register,  and  such  person  shall 
thereupon  cease  to  be  deemed  to  be  a  professional  engineer,  but  such 
person  shall  at  any  time  thereafter  upon  payment  of  all  fees  in  arrear 
be  entitled  to  all  his  rights  and  privileges,  as  a  professional  engineer 
from  the  time  of  such  payment  ; 

(c)  Any  person  registered  under  tl;is  Act  may  resign  from  member- 
s^hip  in  the  Association  upon  giving  notice  in  writing  to  the  secretary, 
whereupon  the  name  of  the  said  member  shall  be  erased  from  the 
register,  and  such  member  shall  be  reUeved  of  the  liability  for  further 
annual  fees. 

21.  In  case  the  Council  neglect  or  refuse  to  register  the  name  of 
any  person  as  a  member  of  the  Association,  or  to  issue  a  license  to 
practise,  the  person  aggrieved  shall  have  the  right  to  apply  to  a  judge 
of  the  Supreme  Court,  who,  upon  due  cause  shown,  may  make  an  order 
directing  the  Council  to  register  the  name  of  such  person  or  to  grant 
to  such  person  a  license  to  practice,  or  make  such  other  order  as  may 
be  warranted  by  the  facts,  and  the  Council  shall  forthwith  comply 
with  such  order.    Such  order  when  so  made  shall  be  final. 

22.  If  the  registrar  makes  or  causes  to  be  made  any  willful 
falsification  in  anv  matters  relating  to  the  register,  he  shall  forfeit 
the  sum  of  $100.00. 

23.  If  any  person  shall  willfully  procure  or  attempt  to  procure 
himself  to  be  registered  or  licensed  under  this  Act  by  making  or  prod- 

ucing or  causing  to  be  made  or  produced  any  false  or  fraudulent 
representation  or  declaration,  either  verbally  or  in  writing,  every 
such  person  so  doing,  and  each  person  knowingly  aiding  and  assisting 
him  therein,  shall  forfeit  and  pay  the  sum  of  $100.00. 

24.  Any  and  all  penalties  imposed  under  this  Act  and  any  and 
all  sums  of  money  forfeited  shall  be  recoverable  with  costs  under  the 
pro\isions  of  the  law  respecting  Summary  Convictions. 

25.  Any  information  for  the  recovering  of  any  such  penalty  or 
forfeiture  may  be  laid  by  any  member  of  the  Association  appointed 
by  the  Council. 

26.  Any  sum  recovered  as  a  penalty  or  forfeit  under  this  Act 
shall  upon  being  recovered  belong  to  the  Association  for  the  use  thereof. 

27.  No  proceeding  shall  be  commenced  for  any  violation  of  the 
prowsions  of  this  Act  but  within  one  year  from  the  date  of  such  violation. 

28.  No  person  practising  as  a  professional  engineer  shall  be 
entitled  to  recover  any  charge  in  any  court  of  law  for  any  service 
included  within  the  practice  of  a  professional  engineer  as  defined  in 
section  2,  sub-section  (b)  of  this  Act  unless  he  shall  be  registered  under this  Act. 

29.  The  following  persons  are  hereby  constituted  a  Provisional 
Council  of  the  Association:  President — Charles  C.  Kirby,  of  the  city 
of  St.  John;  vnce-president — Geoffrey  Stead,  of  the  town  of  Chatham; 
councillors — R.  Fraser  Armstrong,  of  the  town  of  Woodstock;  CoUing- 
wood  B.  Brown,  of  the  city  of  Moncton;  Burton  M.  Hill,  of  the  city 
of  Fredericton;  David  F.  Ma.xwell.  of  the  town  of  St.  Stephen;  R.  J. 
Sandover-Sly,  of  the  town  of  Campbellton;  Alexander  R.  Dufresne, 
of  the  city  of  St.  John;  Charles  O.  Foss,  of  the  city  of  St.  John;  Joseph 
A.  Grant,  of  the  city  of  St.  John;  Gilbert  G.  Murdoch,  of  the  city  of 
St.  John. 

30.  The  duties  of  the  Provisional  Council  shall  be  to  provide 
the  register  called  for  by  this  Act,  to  enter  therein  the  names  of  those 
who  are  entitled  to  registration,  and  who  apply  therefor  under  the 
provisions  of  section  7,  sub-section  (b),  and  to  call  within  si.K  months 
from  the  coming  into  force  of  this  Act  the  first  general  meeting  of  the 
Association  for  the  said  purposes;  and  for  the  purposes  of  organization 
of  the  Association  they  shall  have  the  powers  conferred  by  this  Act 
on  the  Council  of  the  Association.  The  powers  of  the  said  Provisional 
Council  shall  cease  on  the  election  of  the  first  regular  Council  of  the 
Association. 

31.  No  provision  of  this  Act  restricting  the  practice  of  the 
profession  or  imposing  penalties  therefor  shall  take  effect  until  one 
year  after  the  passing  of  this  Act. 

32.  Every  person  registered  under  this  Act  may  have  a  seal. 
the  impression  of  which  shall  contain  the  name  of  the  engineer  and 

the  words  "Registered  Engineer,  Province  of  New  Brunswick,"  with 
which  he  may  stamp  all  official  docum^nts  and  plans. 

33.  The  activities  of  the  Association  are  hereby  restricted  to  the 
/unctions  necessary  to  the  administration  of  this  Act. 

26.  Where  any  person,  after  conviction  under  this  Act  or  who, 
not  being  a  registered  professional  engineer,  uses,  or  purports  to  use- 
the  designation  or  title  of  "Registered  Professional  Engineer,"  or  who holds  himself  out  as  such,  the  association  may  apply  tD  a  judge  of  the 
Supreme  Court  for  an  injunction  restraining  such  person  from  using, 
attempting  or  purporting  to  use  such  designation  or  title,  and  such 
judge  or  court  shall,  on  being  satisfied  that  such  person  has  so  been 
convicted,  or  has  used,  or  attempted  or  purported  to  use  designation 
or  title,  in  the  province  grant  the  said  injunction. 

27.  If  any  person  shall  wilfully  procure  or  attempt  to  procure 
himself  to  be  registered  or  licensed  under  this  Act,  by  making  or  prod- 

ucing, or  causing  to  be  made  or  produced,  any  false  or  fraudulent 
representations  or  declarations,  either  verbal  or  in  writing,  he,  and 
every  person  knowingly  aiding  or  assisting  him  therein,  shall  be  liable 
on  summary  conviction  thereof  to  a  fine  of  one  himdred  dollars. 

29.  The  activities  of  the  association  are  hereby  restricted  to  the 
functions  necessary  to  the  administration  of  this  Act. 

SCHEDULE  A. 

Transportation  work,  roads,  railways,  waterways,  and  all  detail 
works  connected  therewith,  such  as  bridges,  tunnels,  yards,  docks, 

lighthouses,  rolling-stock  and  'vessels,  also  aeroplanes  and  airships. 

Public  utility  works,  such  as  telegraph  systems,  telephone  systems, 
electric  light  systems,  waterworks,  gasworks,  irrigation  works,  drainage 
works,  sewerage  works  and  incinerators. 

Steel,  concrete,  reinforced  concrete  structures. 

Mechanical  works,  such  as  steam  boilers,  engines,  turbines, 
condensers,  pumps,  internal  combustion  engines,  and  other  motive 
power  machinery  and  accessories. 

Electrical  machinery  and  apparatus  and  works  for  the  develop- 
ment, transmission,  and  application  of  all  forms  of  electrical  energy. 

Mining  and  metallurgical  works,  such  as  mining  properties,  mine 
and  concentrator  machinery  and  apparatus,  oil  and  gas  wells,  smelters, 
cyanide  plants,  acid  plants,  metallurgical  machinery,  equipment  and 
apparatus,  and  works  necessary  for  the  economical  winning  or  prepara- 

tion of  metals,  minerals  or  rocks. 

All  buildings  and  structures  necessary  for  the  proper  housing  of 
operation  of  the  above  mentioned  works. 

The  mechanical,  electrical,  chemical,  electro-chemical  mining,  or 
metallurgical  treatment  of  the  inorganic  elements  and  combinations 
thereof  for  all  industrial  purposes. 

Investigations  relating  to  the  examination,  exploration  and 
development  of  rocks  and  minerals,  mineral  deposits,  rock  structures 
and  the  application  of  geology  to  the  industries  of  arts,  or  to  engineering. 
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Situations  Naauii 

(i«acntl  >°orrntan  (ur  Muntclpat  Work 

G<ik'ral    fomium    lor  '  '        '      •        - 
mu^t   Iv  :«blr  to    «i«x-urr  r. 
ex; 
St. I 

Box  No.  lAf. 

Young    graduate    nieclianical    ciigiiKi-r    with    shop 
experieiKe  wanted  for  niachinen-  company.   Box  No.  121. 

Youn. 
Montreal,  i 

Gntduate  (ur  RallMay  Engineering 

lie   wanted   for   railway   engineering. 

Engineer  (ur  RuilHuy 

Engineer  wanted  for  unit  prices  and  construction 
work  etc.  Railway  engineering.    Box  124. 

Field  Draughtsman 

Field  draughtsman  lor  St.  Lawrence  Ship  Canal 
Sur>"ey,  SlOO  and  SllOand  e.xpenses  per  month.   Bo.\  125. 

Meclianical  Engineer 

First  class  mechanical  engineer,  familiar  with  machine 
and  pipe  layout  and  general  maintenance  work;  pulp  and 
paper  mill  experience  desirable;  speed  and  accurac\' 
essential;  salar>-  $150.00  to  $200.00  a  month.    Box  127. 

Town  Engineer 

Town  engineer  wanted  for  small  municipality  in 
northern  Quebec,  to  have  charce  of  the  various  town 
departments.    Salary  S2U0  to  $250  a  month.    Box  128. 

Rodman  •Chalnman . 

Young  engineer  ejcperienced  in  instrument  work 
wanted  as  rodman-chainman  for  lumber  company  in 
New  Brunsuick  to  work  on  surve\s  for  lar^;e  hydro- 
dectri  "■   •        ̂ 100.00  a  month  and  board 
for  rod:  ■        to  5150.00  a  month  and 
board  lor  msirumcnt-man  depending  upon  qualifications. 
Box  129. 

Draughtsmen 

I'wo  draughtsmen  wanted  for  general  plant  layout work.  etc..  for  Montreal.  Salarv  SltiO.OO  per  month. 
Box  130. 

Electrical  Engineer 

Electrical  engineer  for  electric  light  aiKl  water  works 
systems.  Ontario  municipality.    Box  131. 

Merhanli-al  fcnglncvr 

mat.! 
and  expen'^^.  dr box  liL 

Shtp>ard  Superlniendetii,  Sard.  tt.Q. 

1164.  A  lihipyard  Sujie:  t   far  the  Go\'enj- 
■    ̂ '   -'    :•    ̂     -   '.    V.ij.    "         '    -      of 

.  Will  b»  .fn- 

>T  UK  prcTKSii  liMjal 

DutUs. — UrKler  executive  direction,  to  have  charee 

of  all  eii. 

required. 
Kiaiutnation.  —  Sub-— •- Education,  training  and 

necessarv'  in  the  opinion  ui  mc  cummisiion.  o. 

n. . 

.  if 
Hydraulic  Engineer. 

1165.  .\n  Hydraulic  Engineer,  at  an  imtial  salar>-  of 
52,700.  which  will  be  increa^^Kl  upon  revommtrsdati-Ti  f-T 
efficient  ser\'ice  . ma.\imum  of  S3. 1 

will  be  supplemented  lor  the  present  hscal  >'ïar  by  the 
bonus  prû\ided  by  law. 

Dutus. — L'nder  direction,  to  have  charge  in  a  district 
or  dinsion  of  sur\e>  Î  in  power  develop- 

ment,  hydrometric.  ct   re*rulatJon,   aiid 
other   hydraulic  "«are   plaits. 
>peciticauon^^  ai.<.  -<-  construc- 

tion of  vanous  hydraulic  en.  ks,  and  toper- 
form  other  related  work  as  r<. .,-...... 

Ezaminatioti.  —  Subiects  aixl  weirfits  as  follows: 

r  '  -n.  traininc  and  ■  -      .     .  .        \-if^-_  jf ;  .   in  the  oniruoi; 
.\  list  ol  will  be  -iss,  but 

the  or\ly  vac — ..   ...  present  .    ...  ....   ̂ ...v.  ^..^incrr's Branch  of  the   Department   of   Railwa\s  and   Canals. 
Ottawa. 

Situations  Wanted 

Civil  Engineer 

Graduate  Civil  Eng'r.  Jr.El.LC..  with  good  experience 
in  construction,  sur^    ~    n  wnth 
contracting  firm  or  n  \  33-P. 

Civil  Engineer 

Situation  wanted  by  graduate  civil  engineer. 

.A.NLE.I.C.  experienced  in  coal  tar  product^  — '^--'t^ny 
benzol  reco\er>  ;  al^o  gcxxi  construction  man.  -P. 



366 JOURNAL     OF    THE     ENGINEERING     INSTITUTE     OF     CANADA 

OBITUARY 

Past  President  Kennet  William  Blackwell 

The  fourteenth  President  of  The  Institute  Kennet 
William  Blackwell,  M.E.I.C.,  vice  president  of  the 
Canadian  Steel  Foundries,  Limited,  died  at  his  home  at 
103  Crescent  Street.  Montreal,  on  Friday,  June  11th, 
after  a  brief  illness. 

Blackwell  was  president  and  managing  director.  The 
company  was  absorbed  by  the  Canadian  Car  &  Foundry 
Co.  under  the  name  of  Canadian  Steel  Foundries,  Limited, 
Mr.  Blackwell  being  vice  president  up  till  the  time  of  his 
death.  Mr.  Blackwell  was  vice  president  of  the  Mer- 

chants' Bank  of  Canada,  and  a  director  of  several  prom- inent business  concerns. 

He  is  survived  by  Mrs.  Blackwell,  two  sons  and  one 
daughter,  E.  G.  Blackwell,  Vancouver,  K.  G.  Blackwell 
of  Martintown,  Ont.  and  Mrs.  A.  E.  Blake  of  Somerset- 

shire, England. 

[ 
I 

PERSONALS 
\ 

KENNET  WILLIAM  BLACKWELL,  M.E.I.C. 

In  addition  to  occupying  a  prominent  place  in  engin- 
eering circles  Mr.  Blackwell's  name  will  be  remembered 

in  connection  with  the  prominent  place  he  occupied  in 
building  up  the  steel  casting  industry  in  Canada.  A  son 
of  the  late  Thomas  E.  Blackwell,  he  was  born  in  Wiltshire, 
England  in  1850,  and  came  to  Canada  as  a  youth  with  his 
father  who  was  the  first  general  manager  of  the  Grand 

Trunk  Railway.  He  was  educated  at  Bishops'  College School,  Lennoxville,  and  was  apprenticed  as  a  mechanical 
engineer  in  the  G.T.R.  shops,  Point  St.  Charles.  He  was 
later  appointed  mechanical  superintendent  of  the  G.T.R. 
for  the  division  between  Montreal  and  Toronto  with 
headquarters  at  Belleville.  Subsequently  he  became 
mechanical  superintendent  of  the  Chicago  and  Grand 
Trunk  Railway  and  later  joined  the  Canadian  Pacific 
Railway  as  mechanical  superintendent.  In  1882  he  went 
into  the  manufacturing  business  under  the  name  of 
K.  W.  Blackwell,  manufacturing  railway  car  springs,  etc. 
This  business  later  became  a  joint  stock  company  of 
which  Mr.  Blackwell  was  president,  the  firm  subsequently 
becoming  Montreal  Steel  Works,  Limited,  of  which  Mr. 

Edward  Hughes,  Jr.E.I.C,    has  accepted  a  position 
as  mine  surveyor  for  the  C.M.P.C.  Co.  Fernie,  B.C. 

George  G.  Anderson,  M.E.I.C,  consulting  civil 
engineer  has  moved  his  office  to  533  Consolidated  Realty 
Building,  Los  Angeles,  California. 

John  S.  Brisbane,  A.M.E.I.C,  has  resigned  his 
position  with  the  Imperial  Oil,  Ltd.,  to  accept  a  position 
with  T.  Pringle  &  Sons  of  Montreal. 

J.  Howard  Wheatley,  A.M.E.I.C,  has  accepted  a  posi- 
tion as  sales  engineer  with  the  Blashill  Wire  Machinery 

Company  Ltd.,  307  St.  James  St.  Montreal. 

Harry  L.  Bunting,  A.M.E.I.C,  since  March  1st,  1920 
has  held  the  position  of  municipal  engineer  in  the  district 
of  Ste.  Anne,  Manitoba,  under  the  Manitoba  Good  Roads 
Board. 

Albert  Holland,  A.M.E.I.C,  has  sailed  for  Africa  on 

the  R.M.S.  "Abinsi".  He  has  been  appointed  an  executive 
engineer  in  the  Public  Works  Department,  Gold  Coast Colony. 

W.  D.  Proctor,  Jr.E.I.C,  has  accepted  a  position  as 
resident  engineer  on  waterworks  construction  in  Scarboro 
Township  with  the  E.  A.  James  Co.  Ltd.,  36  Toronto  St., 
Toronto. 

D.  L.  Derrom,  M.E.I.C,  sailed  for  Brazil  on  the 
26th  of  June  and  his  present  address  is  C/o  Trading 
Engineer,  Inc.,  Rua  da  Assemblea,  8,  Rio  de  Janeiro, 
Brazil. 
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L'ly  aUj^icciil  lu  Uic 

RonKtt  MomsM'tle.  A.M.E.I.C,  has  resigned  his 
position  as  principal  assistant  district  engineer  for  the 
l\  ml  of  Public  Works.  Ca;     ■  •  '  -^^l 
;!  :i   on   the   staiT   of   the   ng 
Conipdij> .  Three  Rivers. 

John  H.  Ryckman,  A.M.E.I.C.  has  recently  passed 
examinations  for  registered  structural  engineer  under  the 
law  of  the  State  of  Illinois  and  now  holds  a  license  to 

practice  structural  enginwring  in  that  stale.  Mr.  Byck- 
man  is  at  present  designing  engineer.  Department  of 
Public  Works.  Chicago. 

S.  J.  r  ME. I.e.. 
Departmeiii        .       he  Works.  1. 
as  represenlaiue  lor  Canada  on 
formation   of   which    was   recoi;_. ...... 
national    Joint    Commission,    for    the 

comf>ensating  works  in  St.  Mar>"s  river  h.  i:..  J.i.. Northern    Power    Corporation    and    the    .Algoma 

Corporation.     Mr.   t  '      '  "     .cl  on   ihe   '• 
control  during  the  ,je  of  W.  J.  - 
M.E.I.C..  who  .utlly  appointed  in  June  1^; 
Canadian  repre  ■  ■  . 

Mtxl 

I 

The  marriage  took  place  early  in  June  of  R.  G. 

Bangs.  .A. .M.E.I. C.  to  Miss  I'.  E.  Plant  of  Weslmount, 
at  St.  George's  church,  Montreal.  After  the  honeymoon Mr.  Bangs  expects  to  reside  in  St.  Catharines  where  he 
will  continue  in  the  government  service  in  connection 
with  the  Welland  Ship  Canal. 

.A.  .A.  Dion,  M.E.I.C.,  general  manager  of  the  Ottawa 
Electric  Company  and  the  Ottawa  Gas  Company  lias 
been  raised  to  the  grade  of  full  membership  in  the  Illumin- 

aiirur  r-tineering  Society  of  ihe  L'niied  States.  He  has il  elected  member  of  the  Engineering  Section  of 

the  :>aii<>iial  Safety  Council  of  the  L'niied  States. 

Frank  Peden,  B.Sc..  A.M.E.I.C.  formeriy  of  the 
architeciural  firm  of  Peden  and  McLaren,  Slonireal, 
who  has  for  several  years  past  been  connected  with  the 
engineering  slaflf  of  The  Steel  Company  of  Canada  in  the 
caiiacity  of  engineer,  has  opened  an  office  at  tj5  McGill 
College  .Avenue.  Montreal.  He  will  resume  his  practice 
as  architect  and  constructional  engineer. 

G.  H.  Duggan,  M.E.I.C.  P:  -le  lx>mi:uon 
Bridge  Company  of  Montreal.  •- <1  wTth  'he 
class  of  '83  from  the  Iniversity  oi  Ii  : 
the  honorary  degree  of  D.Sc.  at  the  cu: 
Toronto  on  Thursday,    June  3rd.     Dr.  has  noi 

only  played  a  prominent  part  in  — i  -i-.-  "...irtw-ir in  Canada,  as,  for  e.xample,  in  tl. 

of  the  Quebec  Bridge,  but  he  has  .<■•  --  ::.<   . 
increasingly  important   part   in  financial    ■-. 
He  is  a  director  of  the  Royal  Bank  and  a  ::ic:nlx:x  u! 
other  well-known  institutions. 

J.  L.Busfield,  A.M.E.I.C.  li 
Treasurer   <^f   the    Montreal    !V 

Loi: of  i 

several  papers  on  i  .is  lo  i. 
and  during  the  past  ;uin  of  i: 
Committee  of  the  .N  .      Mr.  i 

for  some  lime  connu.. t-i.    «i.i;   wn    or-  •- 
Mount    Royal    Timnel.    bui    for   st»::. 
principal    a  lo  Walter  J.  Francia   i.  L^i::i;xi;.>, 
consultmg  i   
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H.  S.  Philips,  A.M.E.I.C,  who  has  recently  been 
appointed  to  the  staff  of  H.  A.  Brazer,  A.M.E.I.C,  city 
engineer,  London,  Ont., in  connection  with  special  drainage 
work  including  pumping  stations  and  sewage  treatment 
works,  enlisted  in  the  Canadian  Engineers  in  February  1917 
and  served  in  Canada  until  he  was  appointed  assistant  to 

the  District  \"ocational  Officer,  Montreal  with  the  Dept.  of 
Soldiers  Ci\'il  Re-Establishment.  Mr.  Philips  entered  the 
Dept.  of  Works,  Toronto,  in  August  1911  and  was  appoint- 

ed engineer-in-charge  of  sewer  design.  From  July  to 
December  1915  he  was  assistant  district  engineer,  Buffalo 
District  in  connection  with  the  Pollution  of  Boundary 
Waters  Reference  for  the  International  Joint  Commission 
when  complete  studies  were  made  for  sewerage  treatment 
works  for  all  the  towns  and  cities  on  the  Niagara  River. 
During  the  early  part  of  the  war  Mr.  Philips  was  with  the 
Canada  Nitro-Products  Ltd.,  Toronto  on  mimition  plant 
design. 

Brig.-Gen.  H.  T.  Hughes,  C.M.G.,D.S.O.,A.M.E.I.C., 
chief  engineer  of  the  Battlefield  Exploit  Memorial  Commis- 

sion, sailed  on  June  16th  on  the  Empress  of  France  for 
France  and  Belgium  where  he  expects  to  remain  for  the 
years,  perfecting  plans  and  carrying  on  the  work  in  next 
there  connection  with  the  Battlefields  Memorials.  He  was 
accompanied  by  three  Canadian  officers,  all  returned 
men,  namely,  a  finance  officer,  an  assistant  engineer 
and  a  landscape  architect.  The  sites  have  been  definitely 
fixed  as  follows:  St.  Julien,  Passchendael,  Hill  62,  in  front 
of  Sanctuary  Wood,  Vimy,  Dury  Cross  Road,  Bourlon 
Wood,  Courcelette  Hospital  Wood,  and  a  site  just  north 
of  Lequesnal.  Brig.-Gen.  Hughes,  upon  his  arrival,  will  take 
steps  to  secure  the  right  of  way  from  the  main  roads  up 
o  each  of  these  sites,  and  will  build  roads  leading  to  them. 
Then  in  the  fall  or  early  winter,  plans  will  be  prepared 
for  the  memorials  themselves,  and  the  honorary  commis- 

sion in  Canada  will  call  for  competitive  designs  from  the 
architects  and  sculptors  in  Canada. 

T^Trell  Ferrier,  Jr.E.I.C,  who  returned  to  Canada  in 
June  1919,  sailed  from  Canada  to  join  the  Imperial  Forces 
on  February  27th  1915  and  was  gazetted  as  an  inspector 
of  ordnance  machinery,  third  class  and  Hon.  Lieut.  A.O.D. 

on  March  15th  1915,  taking  thereafter  a  three  months' course  on  field  and  fortress  armament  etc.,  with  another 
three  months  at  Stirling,  Scotland.  Lieut.  Ferrier  left  for 
France  on  September  20th,  1915  and  spent  the  next  three 
years  with  the  B.E.F.  with  a  light  ordnance  mobile  work 
shop,  superintending  repair  and  maintenance  of  guns, 
carriages,  optical  instruments  and  all  manner  of  war-like 
stores.  Lieut.  Ferrier  returned  to  England  in  July  1918 
and  was  stationed  at  Harwich,  Sheerness  and  Chatham 
looking  after  fortress  and  anti-aircraft  armament  and  was 
demobilized  as  Captain  and  I.O.M.  2nd  class,  from  the 
Royal  Army  Ordnance  Corps  when  he  reached  Canada 
in  Jime  1919  and  was  demobilized.  Finally  Captain 
Ferrier  retu  ned  to  work  or  the  Hydro-Electric  Power 
Commission  of  Ontario  on  July  2nd,  1919  with  whom  he 
is  at  present  engaged. 

Colonel  W.  H.  Magwood,  M.E.I.C.,  who  has  recently 
been  elected  vice-chairman  of  the  Ontario  Provincial 
Division,  was  born  in  the  township  of  Mornington,  Ont. 
in  1870  and  was  educated  in  public  schools  and  Collegiate 
Institute  with  matriculation.  From  1891  to  1897  he 
devoted  his  time  to  chain  and  compass  survey  and 
attended  lectures  on  topography,  fortification,  explosives, 
etc.  Later  he  studied  under  T.  H.  Wiggins,  and  F.  D. 
McNaughton,  municipal  engineering.  In  1902  Colonel 
Magwood  formed  a  private  business  which  in  1905  was 
extended  to  Magwood  and  Walker  and  in  1912  the  name 
of  the  firm  was  changed  to  Magwood  and  Stidwill. 

Colonel  Magwood  was  engaged  in  municipal 
engineering  in  eastern  Ontario  in  the  design  and  con- 

struction of  reinforced  concrete  bridges  and  buildings  etc.  ; 
during  this  period  he  was  acting  resident  engineer,  Ottawa 
Division,  New  York  Central  R.R.  In  August  1915  to 
June  1917  Colonel  Magwood  was  in  the  Canadian  Expedi- 

tionary Forces  in  Canada,  England  and  France  (77th, 
154th  and  28th  Brit.  Inf.)  returning  in  1917  to  his  former 
occupation  of  professional  engineer.  At  present  Colonel 
Magvi'ood  is  town  engineer  for  Cornwall,  Alexandria, 
Max  ville,  and  several  rural  municipalities  in  charge  of 
the  survey  and  construction  of  five  miles  of  railway  in 
the  Adirondack  Mountains,  drainage  of  extension  swamp 
lands  in  Caledonia  and  Alfred  townships,  and  general 
municipal  work. 

Chief  Whip  of  British  Columbia  Government 

F.  W.  Anderson,  B.Sc,  A.M.E.I.C,  son  of  the  late 
Wm.  Anderson,  a  well-known  lumberman  of  the  Ottawa 
Valley  and  late  manager  for  J.  R.  Booth  Co.,  Ottawa,  is 

F.  W.  Anderson,   B.Sc,  M.L.A.,  A.M.E.I.C, 
Chief  Government  Whip,  British  Columbia. 



J  O  I    K  N  \  I      HI r  H  E    ENGINEERING     INSTITUTE    OF    CAN  A  I)  A 

:*w iv«p(iit>iihle  morf  tlian  anv  »)iht*r  n»rml>er  <»f  tlif  pn «ft-NsiLMi 
f,        ■  -            :1k* 

\  o( 
I  .i|  ihf 
1  n(   ihr 

:■>  ol    Ihr   fi:.  lu-   |)r<»iiiiiif<l    ihe 
■  1  ••■••>•-'                   ;..,  ...      .j!  hcatttl  dcUilf  aiKl 

laMi'  opixtsiiiun  in  Iuiviiik  tlur 
,u:i     i.iw 

«lui.iittl    ul    Ottawa 
I 

i  ■ 

t  ■' 
i: 

1:. 
   

;'•
  

. 

c  ■  ■■ 

'1 

rr^uK-iu 

•v,  Mont: 
d  Stan. 

.^  .  1  in   188H  at  Ottawa,  (Jnl.. 

C■^>IU•^;iale    Institute   and    Mfiiill 
'  .  lulor  of  Stieme  in  Civil  lùinin- 

;runuMitinan  wnli  tlu-  'lrini>ka- 
V  ■'   ilway  in  hWH.     In  IWô  he 

L  work,  stream  Ki«H"in  etc. 

iv  ShipCaii.il  Survfv  and  in  HKMi  ht-  was 
.  lis  lor  T.  l*^Il^;lc  &  St)ns  of  Montreal, 

he  was  enitinet-r  for  the  Eastern  Construction 
.  on  a  fifty-two  mile  contract  on  the  National 
îinental  Railway.  In  HK)8  Mr.  .Anderson  was 
engineer  for  the  Grand  Falls  Power  Comixiny, 

Ltd..  of  Grand  Falls.  N.B.  .After  spending  some  time  on 
construction  and  other  work  he  went  to  Kamloops  and 

is  now  lar(4ely  interested  in  live  stock,  farming  and  irrig- 
ation de\  elopments.  He  holds  the  conunission  of  Lieuten- 

ant. CaiKidian  Engineers,  C.E.F.  Mr.  .Anderson  was  first 
elected  to  the  Legislative  .Assembly  of  B.C.  for  Kamloops 
in  1916  and  he  was  elected  first  deputy  government  whip 
in  1917  and  chief  whip  in  1918. 

Enthusiastic  Champion  of  Profession 

C.  E.  W.  Dodwell.  B.A..  M.E.I.C,  President  of  the 
Association  of  Professional  Engineers  of  the  Province  of 
Nova  Scotia,  and  Chairman  of  the  Halifax  Branch  of  The 
Inslitutf  occupies  a  premier  position  in  the  development 
of  the  affairs  of  professional  engineers  in  the  Dominion. 

For  over  twenty  >ears  he  lias  worked  assiduoush-  in 
order  that  engineers  might  occup\'  a  higher  place  in 
national  affairs  and  enjoy  greater  prestige  individually 
and  professionally.  When  the  application  was  fonvarded 
to  Council  for  permission  to  establish  a  Branch  of  Tht 
InistituU  in  Halifax  his  was  the  first  signature.  In  all  the 
efïorts  to  secure  legislation  for  engineers  at  Ottawa  Mr. 
Dodwell  has  been  a  leader,  and  the  zealous  interest  he  has 
taken  from  the  time  that  many  of  the  present  memliers 
of  Tlu  Iti^titutt  were  in  their  boyhood  has  never  waned. 

\Mien  the  committee  was  appointed  by  Council  to 
prepare  a  model  act  for  engineers  it  was  natural  that 
Mr.  Dodwell  should  be  a  member  of  this  committee,  of 
which  as  Chairman  he  was  the  guiding  spirit.  On  this 
occasion  his  fellow  committee  members  presented  liini 
with  a  suitably  engraved  silver  cigarette  holder. 

Writing  of  the  Legislation  situation  present  and  past 
in  a  recent  communication  Mr.  Dodwell  says: — 

"In  our  Act.  as  finally  passed,  there  are,  as  was 
to  have  been  expected,  several  amendments  which, 
while  they  certainly  do  not  improve  it,  cannot  be 
regarded  as  seriously  detrimental  or  prisonous  to  its 

spirit   and   intent.    Ti __    .       _ .        .       I        •  . 
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fiituri-. 

C.  E.  W.  DODVS'ELL,  B.A..  M.E.I.C. 

The   histon.-   and   progress  of  our   Legislation 
campaign  for  the  past  two  or  three  year-N.  or  since 
the   Annual   Meeting   of  the   E.I.C.   in   O"  •■>■  ̂      m 
Februar\"  1919  ha\e  been  set  forth  very  fu 
columns  of  T'A»  Journal,  but  a  few  words 
its  conception  may  not  be  out  of  place  lier, 

the  account  of  our  early  -  '  '  .  -  lur the  establishment  and  nv  — K»n 

by   L*. historu  - 
throughout  Canada. 

The  general  subject  of  improved  status  was 
pretty  fully  discussed  in  the  ranks  of  the  C.S.C  E. 

and  in  the  Council  in  '  -  •  •      >      •  ■ 

Meeting  of  the  N^■!rt^ a  res*.>lution  w 
ment  by  the  c 
in  Montreal  and  sub 
Ottawa  and  Toronto   •-:       J 
committee  of  five  were  .Alan  MacDougall,  chairman. 
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W.  T.  Jennings,  Walter  Shanly.  G.  H.  Webster,  A.  J. 
Hill  and  C.  E.  W.  Dodwell,  and  of  these  I  am  the 
sole  survivor.  The  sub-cononiittee  for  Nova  Scotia, 
appointed  in  Februars^  1896,  comprised  Dr.  Murphy, 
M.E.I.C,  convenor,  W.  R.  Butler,  M.E.I.C,  W.  G. 
Matheson,  M.E.I.C.,  and  C.E.W.  Dodwell,  M.E.I.C. 
all  of  whom  are  still  in  the  land  of  the  living. 

A  Bill  drafted  conjointly  with  the  Central  Com- 
mittee in  Montreal  and  the  Nova  Scotia  Committee 

was  presented  to  the  Legislature  in  Halifax  in  Feb- 
ruary 1887.  It  was  passed  by  the  House  of  Assembly, 

but  "deferred"  by  the  Legislative  Coimcil,  and  the 
whole  matter  lay  dormant  in  this  province  from  that 
date  until  the  present  year. 

A  few  words  now  about  the  conception  and 
birth  of  the  E.I.C. 

R.  O.  Wynne-Roberts,  M.E.I.C,  chairman  of 
the  Toronto  Branch  of  the  E.I.C.  in  his  excellent 

inaugural  address  on  January  22nd,  1920,  "A  Genera- 
tion of  Engineering  in  Canada"  said: — "The  late Alan  Macdougall  of  Toronto  appears  to  have  been 

one  of  its  active  organizers. . ,  .".  Here  I  rise  with 
due  diffidence  and  respect  to  prefer  my  claim  to  be 
associated  with  the  late  Mr.  Macdougall  in  the  credit 
for  the  joint  fatherhood  of  the  Society  for  in  1884 
and  1885  he  and  I  earnestly  debated  the  matter  in 
Toronto,  when  I  was  there  (1882  to  1885)  in  charge 
as  division  engineer  of  the  construction  office  of  the 
Ontario  and  Quebec  Railway,  from  Toronto  to  Smiths 
Falls,  (C.P.Ry.).  Subsequently  committees  were 
formed  in  Toronto,  Ottawa  and  Montreal  to  discuss 
details  and  design  the  framework  of  the  proposed 
organization. 

The  Montreal  delegates,  John  Kennedy,M.E.I.C., 
P.  W.  St.  George,  M.E.I.C,  and  H.  G.  Bovey,— to 
meet  those  from  Ottawa  and  Toronto — were  elected 

at  a  meeting  at  Mr.  Kennedy's  house  on  Thursday, 
November  11th,  1886.  Later  a  larger  central  com- 

mittee virtually  forming  the  nucleus  of  the  C.S.C.E. 
was  set  up  in  Montreal,  the  members  being,  John 
Kennedy,  M.E.I.C,  E.  P.  Hannaford,  G.  H.  Hen- 
shaw,  H.  Wallis, M.E.I.C, P.W.St. George, M.E.I.C, 
H.  T.  Bovev,  K.  Blackwell,  P.  A.  Peterson  and 
C  E.  W.  Dodwell,  M.E.I.C.  The  final  meeting  of 
this  committee  at  which  the  C.S.C.E.  was  born,  took 
place  in  the  Board  Rooms  of  the  Harbour  Commis- 

sioners in  Montreal  on  the  20th  of  January  1887. 
It  was  a  notable  and  successful  achievement  in 
obstetrics.  The  infant  that  first  saw  the  light  on 
that  memorable  occasion  throve  from  the  first,  and 
now,  in  its  thirty-fourth  year  has  reached  a  healthful 
and  useful  maturity. 

The  Society  was  duly  incorporated  by  Royal 
Charter  on  the  23rd,  of  June  1887,  and  the  first 
section  of  that  historic  docimient  gives  the  names 
of  nineteen  engineers  as  constituting  the  Society 
with  others.  In  this  list  my  name  should  have  been 
included,  though  I  was  of  mature  age  (33)  and  an 
Associate  Member  of  the  Institution  of  Civil  Engin- 

eers, and  I  was  thus  robbed  of  an  honor  to  which 
I  felt  that  I  was  entitled.  At  that  time  I  was  division 

engineer  in  charge  of  the  construction  of  the  C.P.Ry. 
from  Windsor  Street,  Montreal  to  Vaudreuil,  the 

late  Mr.  Peterson  being  my  immediate  cliief." 
That  Mr.  Dodwell  may  be  spared  many  years  of 

useful  effort,  and  that  he  may  live  to  see  his  "untiring efforts  in  the  interests  of  the  engineering  profession  bear 
fruit  in  a  greater  measure  is  the  sincere  wish  of  his  host 
of  friends  in  the  profession  which  includes  not  only 
Canada  but  the  United  States  and  Great  Britain. 
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Montreal  Branch 

J.  L.  Busfield,  A. M.E.I.C,  Secretary-Treasurer. 

The  Annual  Meeting  of  the  Montreal  Branch  was 
held  on  Thursday,  May  27th,  and  was  attended  by  about 
100  members  of  the  Branch.  The  Chairman  of  the 
Branch,  Walter  J.  Francis,  M.E.I.C,  presided. 

The  report  of  the  scrutineers,  Messrs.  Beique  and 
Hannaford,  was  read  and  the  result  of  the  elections, 

was  as  follows: — 
Chairman, 
Vice-Chairman, 
Secretary-Treasurer, 

Arthur  Surveyer,  M.E.I.C. 
J.  H.  Hunter,  A.M.E.I.C 
J.  L.  Busfield,  A.M.E.I.C 

all  by  acclamation.  Messrs.  John  T.  Farmer,  M.E.I.C,. 
O.O.Lefebvre,  A.M.E.I.C,  and  G.R.  MacLeod,  M.E.I.C, 
were  elected  to  the  vacancies  on  the  Executive  Committee. 

The  Secretary  read  the  Annual  Report  of  the  Branch 

which,  he  explained,  was  really  "a  bringing-up-to-date" of  the  Annual  Report  to  The  Institute  covering  the  previous 
calendar  year.  The  accounts  of  the  activities  of  the 
Branch  since  January  are  to  be  found  in  The  Journal  as 

follows  : — 
March,  1920   page  155, 

April,        "          "       19, 
May,        "          "     274. 

The  report  deals  at  some  length  with  the  financial  stand- 
ing of  the  Branch  and  particular  reference  is  made  to  the 

fact  that  the  Branch  will  be  placed  on  its  own  financial 
footing  similar  to  all  the  other  branches. 

The  retiring  Chairman  in  a  brief  valedictory  expressed 
appreciation  on  behalf  of  himself  and  of  the  retiring 
officers  and  Executive  Committee  for  the  hearty  co- 

operation of  all  committees  and  members  of  the  Branch, 
and  also  expressed  his  personal  pleasure  at  having  been 
chairman  of  the  Branch  since  its  formation.  Continuing, 
he  proceeded  to  introduce  briefly  each  of  the  elected 
officers  and  committeemen  to  the  meeting,  giving  their 
university  degrees,  affiliations,  and  so  forth. 
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ARTHUR  SL'RVEYER,  M.C.E..  M.E.I.C. 
Chairman  Montreal  Branch. 

Chairman.    Papers    and    Meetings    Committee,    J,    A. 
BurntH.  A. M.E.I.C. 

\'ice-Chairman,  Papers  and  Meetings  Committee,  \'.  I. Smart,  M.E.I.C. 

Chairman,  Civil  Section,  O.O.Lefebvre,A. M.E.I.C. 
Mechanical  Section,  John  T.Farmer.M.E.I.C. 

Electrical  Section,     G.K  MacDougalLMEIC. 
Industrial  Section,    S.F  Rutherford.AM  E  I.C. 

In  addition  to  the  above  it  is  confidenih'  expected  that 
a  Chemist;-'  and  a  Phy-ici-t^'  Stciii'n  will  be  formed  and 
be  in  operation  Ix-lure  iht-  cmniiK  rxt  mtnt  of  the  winter 
sessions. 

1    •        •  M.(.K..M.t.i.L..  V  •      ■    ted 
Li....::..  •  real  Branch,  is  one  o;  wn 
coiisului  m  Montreal.     He  is  a  .  of 

Ecole  P'  now  the  .\pplied  Sciei;  illy 
of  the  Lniversiie  de  Montréal  >  of  twenty  years  standmg, 
and  has  been  associated  with  many  important  works 
IhrouRhout  the  eastern  part  of  Canada.  He  has  been 

ver\'  active  in  hydraulic  engineering  particularly,  and  his 
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7<>/ifi  T.  Farmer  M.E.I.C,  \'-  .e 
Executive  Committee  of  the  Nh    -1 
in  meclianical  engineering  in  priva' 
During  the  past  year,  as  Chairman  oi  uu  i  .-, 
ings  Committee,   he  provided  a  si)lendid  ;  : 
meetings  lor  the  Branch. 

(X)  I..f.lnr,.A.M  K  K    ive Conuiiii lee  <>f  t he  N !< >nt r  f 

the  Quebec  S' known  French  i  :    .       i 
contributor  to  the  literature  ot  The  Institute. 

d'eorijt  R.  MacLf.l.  M.E.I.C.  who  ha-  i 
elected  to    the    Executive  Committee  of  I 

Branch,  is  a  graduate  of  McGill  L'niversity  a'  i 
lines    and    levels    for   the   City   .  •    \* well   known   to   the   members  of  .h 
holding   the   position  of  A  ::iany 
\  ears  in  conjunction  with  .                                      .    -  d. 

Peterborouèlî  Branch 

li.  L.  DMjiit.  .M.E.I.C,  S<crUiiry. 

At  a  meeting  of  the  Elxecuiive  Committee  of  the 
Branch     the     following     Standing     Committees    were 

apptniued: 
Membership— P.  L.  Allison.   (Chairman).  A.  L.  Killaly, 

hip— 

\  \Ve P.  P.  Westby,  G.  R.  I^ngley. 

Metti'.  ■  f'apcrs^E.  R.  Shiriev.  .Chairmani,  W.  G. 
M  r>.  J.  A.  G.  Goulet,  L.  D.  W.  Magie 

Entertainment — C.  H.  Rogers.  (Chairman),  A.  B.  Gales, 
G.  O.  Cameron,  Geo.  Perks. 
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Legislation — Jas.  Mackintosh,  (Chairman),  B.  L.  Barnes, 
A.  P.  Millar. 

Junior  — ■  C.  E.  Sisson.    (Chairman),  W.  M.  Cruthers, 
R.  C.  Flitton,  R.  E.  Stavert. 

The  activities  of  the  Branch  will  be  suspended  for  the 
Summer  months,  except  for  the  annual  picnic  in  July. 

Niagara  Peninsula  Branch 

R.  P.  Johnson,  A.M.E.I.C,  Secretary-Treasurer. 

The  last  meeting  of  the  season  was  held  at  the 

Thorold  Engineer's  Club,  May  28th,  when  a  very 
interesting  talk  and  pictures  were  presented  on  "Modern 
Concrete  Road  Construction, — Machinery  and  Methods," 
by  G.  A.  Sherron,  eastern  manager  of  the  Koehring 
Machine  Co.  of  Philadelphia. 

The  speaker  discussed  the  machinery  used  for  all 
conditions  of  concrete  road  building  and  followed  this 
with  an  extremely  interesting  series  of  lantern  slides 
and  two  reels  of  moving  pictures.  The  last  reel  consisted 
of  an  animated  blue  print  of  the  operation  of  various 
plants  and  was  the  result  of  fifteen  thousand  drawings. 
The  drawings  showed  how  construction  plant  works  and 
operates,  each  unit  in  step  with  the  others,  and  the 
spasmodic  and  ludicrous  actions  of  cranes  and  locomotives 
gave  the  aiidience  several  good  laughs. 

W.  P.  Near,  M.E.I.C.,  the  new  Branch  Chairman, 
presided  at  this  meeting  and  was  received  with  applause 
by  the  members.    The  attendance  was  thirty. 

At  the  first  meeting  of  the  new  Excutive  Committee 
all  Branch  committees  were  re-appointed  with  the 
exception  of  the  Publicity  Committee.  This  Committee 
will  be  appointed  after  the  General  Professional  Meeting 
in  September  when  the  Executive  will  have  discovered 
those  members  who  prove  most  efficient  on  the  Profes- 

sional Meeting  Sub-committee  on  Publicity. 

The  whole  energies  of  the  Branch  are  now  centered 
upon  preparations  for  the  General  Professional  Meeting  in 
September.  Each  week  sees  several  meetings  of  Com- 

mittees and  Sub-committees  and  a  large  proportion  of  the 
Branch  membership  is  actively  at  work  making  many 
arrangements  and  deciding  what  seem  to  be  almost  endless 
details.  However,  all  this  is  going  to  be  a  very  fine 
thing  because  the  Branch  is  going  to  find  itself  by  draw- 

ing many  members  intimately  together.  Also  we  are 
going  to  discover  a  lot  of  prospective  chairmen  and 
secretaries  and  committee  men  and  thus  develop  our 
big  store  of  latent  ability  and  enthusiasm. 

Members  will  help  along  if  they  will  make  use  of 
ever>-  opportunity  to  tell  the  members  of  other  Branches 
about  the  General  Professional  Meeting  so  that  everybody 
will  be  keen  to  come.  The  great  success  of  the  Annual 
Meeting  of  the  Branch  augures  well  for  what  is  to  come. 

Calgary  Branch 

Arthur  L.  Ford,  M.E.I.C.  Secretary. 

At  a  meeting  of  the  Branch  held  on  May  22nd  to 
consider  the  question  of  holding  the  Western  Professional 
Meeting  under  the  auspices  of  the  Calgary  Branch  this 
summer,  the  special  committee  reported  in  favour  of 
holding  this  meeting  at  Banff,  in  July  or  August. 

After  the  reading  of  messages  from  the  western 
Branches  promising  support,  the  meeting  instructed  the 
committee  to  go  ahead  with  the  arrangements  and 
indicated  the  middle  of  August  as  the  date  most  accept- 
able. 

However,  as  the  committee  found  that  the  parent 
Society  would  be  unable  to  assist  in  a  Western  Professional 
Meeting  this  year  as  two  professional  meetings  had  already 
been  arranged  for  in  the  east,  it  was  decided  to  refer  the 
matter  back  to  the  Branch  before  making  final  arrange- 
ments. 

The  meeting  of  the  Branch  held  on  Jvme  5th  was 
unanimously  in  favour  of  putting  on  the  meeting  at  Banff 
about  August  15th  with  the  Calgary  Branch  assuming 
full  responsibility  but  counting  on  the  other  western 
Branches  for  their  hearty  support.  Communications 
were  received  from  the  several  western  Branches  favour- 

ing the  idea  and  promising  attendance  and  assistance  in 
the  program. 

The  committee  has  since  been  hard  at  work  making 
the  preliminary  arrangements  and  getting  out  an  invita- 

tion which  it  intends  to  distribute  to  western  members 
through  the  Branch  secretaries.  For  the  engineering 
readers  of  The  Journal  whom  it  is  impossible  to  reach 
otherwise  the  invitation  to  attend  this  meeting  as  issued 
by  the  Committee  is  appended. 

Vancouver  Branch 

J.  N.  Anderson,  A.M.E.I.C,  Secretary-Treasurer. 

L.  L.  Brown,  B.Sc,  A.M.E.I.C,  late  lieut.  C.E.F., 
superintendent  of  the  Vancouver  Laboratory,  Forest 
Products  Laboratories  of  Canada  (Dominion  Govern- 

ment), has  been  appointed  lumber  commissioner, 
representing  the  Province  of  British  Colimibia  in  the 
Eastern  Provinces,  with  Headquarters  in  Toronto. 

On  the  eve  of  his  departure  to  take  up  his  new  duties, 
Mr.  Brown  was  the  guest  of  honour  at  a  dinner  tendered 
by  his  engineering  friends  in  Vancouver,  and  he  was  the 
recipient  of  a  silver  cigarette  case,  suitably  engraved,  in 
appreciation  of  his  services  in  connection  with  the  finances 

for  the  British  Columbia  Professional  Engineers'  Act. 
E.  P.  Labelle,  Jr.  E.LC,  has  been  promoted  from 

the  position  of  chief  engineer  of  the  British  Columbia 
Telephone  Co.,  to  that  of  general  superintendent  of 
Plant. 
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The  AMOt'ialion  i>f  Professional  Knjîliu*ers  of 
the  Province  of  British  (loliinibi.i 

In 

act  ;iN  a  l^rovisioiiai  Council. 

E-  G.  Malhesoii.  M.E.I.C,  Prof,  of  Civil  EnjiinwrinK, 

University  of  B.C.,  Keiirpseniiii^  I'aiversiiy  of  B.C. 
D.  O.  Lewis.  M.E.I C.  Divisio.n  Engineer  C.N  R.. 

Victoria.  B.C.;  .\.  E.  Eorenun.  M.E.l.C,  Chief  Engineer. 

Dept.  of  Public  Works,  I*roviiure  of  B.C..  Victoria.  B C; 
W.  H  PD»-ell.  M.E.l.C.  City  Surve>t)r.  Vancouver. 
Civil  Engineers. 

S.  S.  Fowler,  General  Manager,  The  New  Canadian 

Metal  Co  .  Ltd  .  Riondel,  B.C.;  J.  M.  Turnbull,  I'ruk^sor 
of  Mining.  University  of  B.C..  and  consulting  mining 

enKineer;  .Vn.cus  Dav-is,  consulting  mining  engineer, 
\  aiKouver.  Mining  Engineers. 

J.  Peck,  chief  inspector  of  machinery  for  B.C.  New 
Westminster,  Mechanical  Engineers. 

W.  R.  Bonnycastle.  M.E.I.C.,  consulting  engineer. 
Vancouver.  Electrical  Engineers. 

J.  A.  M.  Dawson.  Chief  of  Dominion  Trades  and 

Commerce  Laboratory-,  \ancouver,  Chemical  Engineers. 

H.  L.  Robertson,  consulting  engineer.  Vancouver. 
Structural  Engineers. 

At  the  first  meeting  of  this  Provisional  Council  held 

at  \'ancouver  on  2nd  June,  Professor  Matheson  was 
elected  President:  D.  O.  Lewis.  Vice-President;  H.  L. 
Robertson.  502-3  Yorkshire  Building,  \ancouver.  B.C., 
was  appointed  Registrar  and  Secreiarv-Treasurer. 

At  this  meeting  a  form  of  Application  was  drawn  up, 
and  it  was  decided  to  circularise  all  interested  persons, 

at  the  same  time  sending  them  the  necessar>'  form  and  a 
copy  of  the  Act. 

Canadian  Good  Roads  Association 

At  the  success/ill  meeting  of  the  Canadian  Good 
Roads  Convention,  held  in  Winnipeg  on  June  4lh,  the 
following  members  were  elected  as  the  executive  for  the 
coming  year. 

A.  E.  Foreman.  M.E.LC,  chief  engineer.  Public 
Works  Dept..  B.C.  as  president;  Dr.  E.  M.  Desaulniers, 

I   L.  H. 
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mont,  S.  L.  Squu..   i  ..:...■..•■.  ;i.i-r  •  — 
Callum     N!  K  I.C..    Ofaw:-     ;i,i  .« 

f«  '  ors  We:  -J.  K.  I  t 
.^  club  of  t.t. !•..!,    M  ■• 
M  Mon.  Frank  Carrel.  <,>  f 

\'ancouver;  S.  R.  Henderson.  ■  .J 
Road-  .\ssKciation.  W.  - 
idem  Ontario  G«x>d  H  i". 
Pearvon.  Nova  Scotia;  \\  .  Findlay.  loronto;  c.  K  Wherl- 

ock.    Orange\-ille,    Ont.:    Russell  T.    K  "  idenl 
Hamilton   Bnard  of  Trade;   H.   S    L.  ««-puty 
Minister  of  Highways.   Saskatchewan;  A.   M.    Kankm. 

M.P.P  Ontario;  T.  P.  Regan,  pre    '     -  V       "  k 
Auto  Association.  St.  John.  N.B.:  H  .  , 
chief   engineer    Public    Works    Def>anment,   Charkxte- 
town.   P.E.I. ;   L.   C.   Chariesworth.   M.E.l.C.   Deputy 
Minister  of  Public   Works,   Exlmonton,   ,\lta.     To  this 
Board  of  Directors  will  be  added  the  F>residents  of  the 
provincial  motor  leagues  and  automobile  asstxiatioos  of 
the  Dominion. 

The  Governor-General  is  to  be  asked  to  be  the  honor- 

ar>'  patron  of  the  association,  with  the  provincial  Lieut. 
Governors  as  honorary  vice-palrons,  and  Sir  John  Eaton 
as  the  patron  of  the  association. 

Extract  from  the  minutes  of  the  annual  general 

meeting  of  the  Canadian  Good  Roads  Aâsodaiion.  held 

in  the  Ro\al  .\lexandra  Hotel,  on  Thursday  evening, 

June  3rd,  1920. 

UN-\NIMOUSLY    RESOLVED:      -That    the 
"  Canadian  Good  Roads  a     •  '  r    .- 
•' gress  at  Winnipeg.   .\cr.  c 
"  the  message  of  the  Council  ol  Tlu  Anym^imiiy  Intit- 

"  tute   of  CanaJu,   and    '  '  '  a- 
•' expressed  by  the  Coi.  •  J 
••  inspection  of  highway    work   ol  all  de^cnptKxis 

"  should    as    far    .  '  '      '  ^1    by 
••  municipal  and  i  .  .ùiâed 
'•  engineers,  and  young  men  with  technical  qualifi- 
"  I  '  ■    ence    thereby 
••  '  .  .  and  expanded 
"  to  the  future  national  advantage  m  this  important 

"  public  undertaking." 
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Corporation  of  Professional  Engineers  of  the 

Province  of  Qwebec 

The  first  meeting  of  the  Corporation  of  Professional 
Engineers  of  the  Province  of  Quebec  was  held  at  the 
headquarters  of  The  Engineering  Institute  of  Canada,  176 
Mansfield  St.,  Montreal  on  Thursday,  May  27th,  1920. 
The  meeting  was  a  lively  one  with  considerable  discussion. 
The  majority  of  members  wished  to  elect  the  provisional 
covmcil,  which  had  imdertaken  all  the  work  of  preparing 

the  legislation  authorizing  the  incorporation  of  the  associ- 
ation and  compiling  the  by-laws  as  the  first  formal  council 

of  the  corporation.  A  small  minority  objected  to  this  and 
this  objection  led  to  several  amendments  being  suggested 
and  a  proposition  that  the  nominations  be  thrown  open 
to  a  vote  by  ballot.  The  amendments  were  voted  down 
one  by  one  and  eventually  the  provisional  council  was 
elected  by  a  very  large  majority  for  the  ensuing  term  as 
the  first  council  of  the  new  Corporation  of  Professional 
Engineers. 

It  was  decided  to  elect  a  council  of  eight  members, 
five  from  the  district  west  of  Three  Rivers,  and  three 
from  that  east  of  the  same  city,  chiefly  from  Quebec  City. 

The  following  members  were  elected: — West  of  Three 
Rivers:— Arthur  Surveyer,  M.E.I.C,  W.  F.Tye,  M.E.I.C, 
Walter  J.  Francis,  M.E.I.C,  K.  B.  Thornton,  A.M.E.I.C. 
and  Frederick  B.  Brown,  M.E.I.C,  of  Montreal.  East  of 

Three  Rivers:— A.  R.  Decary,  M.E.I.C,  A.  B.  Normandin, 
A.M.E.I.C.  and  J.  Gibeau,  A.M.EJ.C,  of  Quebec  City. 
A.  R.  Decary  of  Quebec  City  who  had  presided  over 
the  deliberations  of  the  provisional  council,  presided  at  the 
meeting  with  Frederick  B.  Brown  as  Secretary.  Mr.  Decary 
recounted  the  work  done  during  the  past  year  for  the 
organizing  of  the  Corporation  of  Professional  Engineers  of 
the  province,  affiliated  with  The  Engineering  Institute  of 
Canada,  with  headquarters  at  Montreal.  The  Act,  he 
said,  was  simply  transferred  from  The  Engineering  Institute 

of  Canada  to  the  new  Corporation  of  Professional  Engin- 

eers, making  the  usual  provisions  for  membership  and 
by  laws.  Annual  meetings  will  be  held  at  the  head- 

quarters of  the  Corporation  in  Montreal.  Continuing, 
Mr.  Decary  said  that  this  movemeîit  had  been  started  by  the 
Quebec  engineers,  after  the  formation  of  The  Engineering 
Institute  of  Canada,  and  every  province  of  Canada,  with 
the  exception  of  Ontario  and  Saskatchewan,  had  followed 
suit.  Following  the  election  of  the  council,  of  whom  half 
are  to  remain  in  office  for  two  years  and  half  for  one 
year,  the  meeting  settled  down  to  the  work  of  adopting 
the  by-laws  of  the  corporation  which  were  read  and 
adopted  with  some  minor  amendments. 

At  a  subsequent  meeting  of  the  council  the  following 
ofiicers  were  elected: — President,  A.  R.  Decary,  Quebec; 
Vice-President,  Walter  J.  Francis;  Honorary  Secretary- 
Treasurer,  Frederick  B.  Brown. 

EMPLOYMENT  BUREAU 

Supplement  to  Situations  Vacant 

Designers,  etc. 

Four  designers  for  reinforced  concrete  work,  two 
instrument  men,  two  electrical  engineers.    Box  133. 

Chemical  Engineer 

Chemical  engineer.  Montreal  industrial  company 
requires  services  of  a  young  chemical  engineer  aquainted 
with  fuel  and  steam  problems.  Salary  $3,000  to  $3,500. 
Box  134. 

Municipal  Engineer 

Engineer  wanted  for  Ontario  city  with  municipal 
experience.  Must  be  thoroughly  qualified  and  in 
possession  of  P.L.S.  certificate.  Population  of  city 
33,000.    Box  135. 
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Tbo  Couneil  will  eonsider  the  application*  herein  described  in 
July.  1930. 

FkabkbS.  Kbth,  Secretary. 

*1%*  imifilinnl  raauinmMit  nf*  u  foUow»— 
Erwy  «aadidau  lor  ilintinB  a*  UEMBKH  must  b*  «t  IcMt  thirty  Man  ol  ■••, 

ukd  muM  b*T«  ba*a  «i^«a«<1  laaoa*  branch  of  •ii<ioe«iiis  lor  at  >•••(  t«itv*  yoan, 

•  hick  pohod  may  isclûdo  n^^natietêinp  or  pupiU<«  in  •  lu^ilieil  •■■iaMc'i  oSa* 
or  ft  um  ol  iaocnicftioa  ia  soom  ftehoo)  of  ftaciovortiic  rcoocnuni  t>y  lb*  CouociL  Tb* 
Urm  ̂   t*«lT«  fftftTft  may,  al  lb»  diarrvlioli  of  tbt  C^udciI,  b«  rmiuc«d  to  ten  yean 
IB  1^  «^  of  ft  flftrlMnt  wbo  baa  cradualad  io  ao  ettfine^rinft  roune.  In  every  eaae 
lb*  eaftdtdau  maat  bava  bad  niiuiâihU  cbarte  ol  work  (ur  ai  Tout  Doe  jreara.  and  Ibia 
bot  »areljr  aa  a  afciUad  «o«fcaaa«  but  a*  an  en<iueer  quatiâed  to  deaicn  axMl  direct 

Krary  caadidau  lor  aieclioa  aa  an  ASSOCIATE  MEMBEIt  nuat  be  at  leaat 
IwaBtT-AT*  raan  of  an.  and  muat  bave  been  en^mcni  id  aome  branch  of  en^ineennft 
lor  atlaaM au  jreara.  «cueb  penod  may  include  appreoticeahip  or  pupilage  in  a  quaUâed 

aa^iaMn*  nHwi  or  a  tana  of  iaatruction  in  aome  acbool  of  en<ioeeriiic  reeocniaad  by 
tba  flfiaarf  la  arary  oaao  tba  candidate  muat  bave  bald  a  poaitioo  of  profeaaiooal 
ra^aMibflUy.  ia  ebarca  of  work  aa  principal  or  aaaiataot,  for  at  leaat  two  year». 

Eraty  eaadidata  wbo  ia  itot  a  graduau  of  aome  acbool  of  enctaaerinc  raeocniaed 
by  tba  Couaeil.  aball  ba  required  to  paaa  an  eiamiaatioft  before  a  Board  of  Examinera 
appcaatad  by  tba  Council,  on  tba  taeory  and  practice  of  en^ne«rinc.  and  eapecially 
I  n  one  of  tbe  folloarinc  branrbca  at  bia  option  Railway,  Municipal,  Uydraulic,  Mecbao- 
ioal.  btiniaa.  or  Electrical  Easioeenoc 

Tbia  fiar***"****  may  ba  waived  at  tbe  diacretioa  of  the  Council  if  tbe  candidate 
ftaa  betd  a  ̂ ^f^^■'■~'  of  pinfiaainrial  leapooaibiliiy  (or  five  yeara  or  more  yeara. 

Eraty  eaadidata  for  elect ioa  aa  JUMUU  aball  be  at  leaat  twenty-one  yean  ol 
aae.  and  muat  bava  baan  aacaced  ia  aome  branch  of  ensineerina  lor  at  leaat  lour  vcara 
Ttiia  period  may  ba  raduead  to  one  year,  at  the  diacrction  of  the  Council,  if  the  canaidau 
la  a  iradiwtaci  aoau  acbool  of  encineennt  recocuiaed  by  the  Council  He  ahall  not 
reaaiB  ia  tlM  el^  of  Junior  after  be  baa  attamad  tbe  aca  of  thirty-five  yeara. 

Every  eaadidata  wbo  ia  not  a  craduate  of  aome  acbool  of  aosinecrin«  reoocniaed 
by  tba  dnir**'.  or  baa  not  paeerrl  the  examinatiooa  of  tba  fiivt  year  in  auch  a  couiae, 
aball  ba  required  to  paaa  aa  eaammation  in  the  loUowini  aubierta  Geocraphy.  Hietory 
(tbal  ̂   '>"»^'  ia  particular).  Arithmetic.  Ucoiuctry  tucUd  (Booka  I.-lV.  and  VI.), 
Tiifloaoaaatry,  Alaabfa  up  to  and  indudint  quadratic  eguauona 

Every  candidate  lor  election  aa  Aâi90Cl-\TE  ahall  be  one  wbo  by  bia  purauita 
acicBUfic  aequircmeala,  or  practical  cipcrience  la  qualified  to  oo-operata  with  eo^meera 
m  tbe  advaacamaat  of  piiifiaaiiinil  knowledfe. 

Tbe  fact  that  candidate*  give  the  namea 
of  aartaia  laambara  aa  rcferencea  doaa  not 

neeaaaarily  mean  that  tbair  appHcatioaa 

ar*  tadaraad  by  aucb  atamhara. 
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T-RF.EMW— GEORGE  LEONARD,  of  Mattnwa,  Ont.  Born  at  Gray.  U.S.A., 

Sept  eTh^^  ISSl  •  Eluc„B^^n  C.E  .  Maine  Uuiv.,  1903;  June  1903- Apr.  1906.  d
ftsman. 

deSEner  &  fieldraan  for  I.W.  Jones.  Milton.  N.  H..  hydro,  elect.  &  steam  
power 

Dtents  paper-pulp,  leather  board  &  fibre  mills;  Apr.  19U6-Oet.  1909. 
 designer  & 

aSt  engr  foî  Elk  Tanning  Co..  Ridgway.  Pa.;  Oct.  1909-191S.  «ith  Mo
uUon  hngr'g. 

Corpor  Portland,  Maine,  as  chf.  cner.,  also  engaged  at  different  t.mes  ,«th 
 Wmehester 

Repeating  Arms  Co.,  New  Haven,  Conn..  Rundhtt  &  Vemll.  Co.,  &  bh
ipbmldmg 

cl  For  land,  Maine  in  eonstrn.  work;  191S-1919,  with  The  FoundatioiiCo.
,  New 

York  as  asLt  engr  i.é  of  .^11  design  &  est.  in  Eng.  office;  1919  to  date,  with Ivipa
wa Co., 

Ltd.,  Mattawa,  Ont.,  as  mgr.  of  engr'g. 

References:  F.  O.  White,  A.  K.  Grimmer,  R.  F.  Davy,  C.  B.  Thorne,  S.  Wang. 

FRIEDM\X— FERDINAND  J.,  of  Montreal.  Born  at  New  York,  May 

19th,  18S7;  Educ.,  B.  S.,  M.  L  T.  1908,  spec,  course  on  power  plants  at  Broo
ldyn 

Poly  Inst  ;  1908-13,  engr.  with  Walker  &  Chambers,  N.Y.  City,  designed  &  sup
er- 

intended heating,  ventUating  &  power  plants;  1913  to  date,  (Private  practice)  as 

cousltg.  and  mech.  engr.,  desisning  &  supervising  power  plants,  heating  &  ventU
ating 

plants. 

References:  G.  K.  McDougall,  G.  R.  Heckle,  E.  R.  Pease.  J.  C.  McDougall. 

GOODCHILD— RALPH  HENRY,  of  Calgary  Alta.  Born  at  Montreal,  Que. 

Apr.  30th  lSsi;EduZ  (3«  terms)  McGiU  Univ..  B.  A.  So..  1905-07-0
9-10;  1906, 

tiJnekeeper  with  C.  P.  Ry.;  1907-OS,  timekeeper,  rodman  &  asst  engr  with  
Can 

White  Co.,  on  Power  Ho.  eonstrn.,  &  Soulanges  Power  House,  P.Q,;  1909,  i/c  of 

nmking  of  reinforcement  for  Waterman  Pen  Factory,  St.  Lambert;  1910-11  
i/c  re- 

inforced concrete  eonstrn.  &  also  dftsman  &  mstrman  for  C.  P.  Irrig.  Dept  ;  191J- 
Mar  1916  &  Aug.  1919  to  date,  with  Dom.  Govt,  making  irrig.  insptn.  &  survey

s 

in  Sask.  &  Alta.;  Apr.  1916-July  1919,  overseas  service.  Can.  Pioneers,  cSc  Can.Eng
rs. 

References:  A.  S.  Dawson,  H.  B.  Muokleston,  M.  H.  Marshall,  P.  M.  Sauder. P.  J.  Jennings. 

KENNEDY— FRANK  WHITE  SMITH,  of  St.  Catharines,  Ont.  Born  at 

Parrv  Sound,  Ont..  Dec.  19th.  1SS5;  Educ.High  School:  Jan  1906-May  1907,  rodman 

on  eonstrn.  C.  N.  Rlv.,  May-Dec,  1907,  concrete  inspector,  C  N.  Que.  Rly.,  1908-12, 

«°th  Transe.  Rlv.,  rodman  on  survey,  (Sept.  1908-July  1909),  concrete  inspt.;  July- 
Dec,  1909),  instrman  (Jan.  1910-Feb.  1912);  Mar.-Dec,  1912,  res  engr.,  C.  N.  Rly.; 
Feb  1913-M3r.  1914,  with  C.  P.  Rly.,  instrman  (Feb.-June,  1913),  res  engr^.  supr. 

div.'(June  1913-Mar.  1914);  Apr -Oct.,  1914,  instrman,  Intercolomal  Ely.  Survey; 
July-Dec  1916,  cost  accountant,  Welland  Ship  Canal;  Jan.  1917  to  date,  sr.  instrman, 

with  Hydro-Elect.  Power  Commission  on  Chippawa  Development  bcheme. 

References:  A.  C.  D.  Blanchard,  F.  W.  Clark,  G.  H.  Lowry,  R.  P.  Johnson, 
J.  R.  MacKenzie,  H.  L.  Bucke. 

KIRKPATRICK— ROBERT  ALONZO.  of  Nelson.  B.C.  Born  at  Parrsboro. 

N  S  Nov.  'ISth,  1890;  Educ.  Undergraduate,  McGill  Univ.,  (2  yrs.  C.  E.  course); 
190^08,  with  Lardeau  Light  &  Power  Co.,  Ferguson,  B.Ç  ,  power  plant  operating  & 

small  instaUations;  1909,  transmission  Une  for  Ferguson  Mines,  Ltd.;  Apr.  191 1-Oct. 

1911,  instrman  on  municipal  work,  A.  S.  Dickinson,  St.  Lambert;  Dec.  1912-Mar 
1013  with  J.  J.  Watson  &  Son,  Calgarj-,  Alta.,  i/e  of  lime  quarry  &  kilns;  March 

1913'to  date,  with  D.  P.  W.  Kootenay  Dist.,  B.  C,  as  jr.  asst.  engr.,  &  at  present, 
sr.  asst.  engr.,  having  superv'n.  of  dredging,  river  improvements,  wharf  eonstrn.,  etc. 

References:  J.  P.  Forde.  W.  Ramsey,  W.  J.  E.  Biker,  W.  F.  Richardson,  H.  F.  V. Meurling. 

LAWSON— WILLUM  JOHN,  of  Fredericton,  N.B  Born  at  Hopewell  Hill, 

NB  Mav  26th,  1894;  Educ,  B.Sc.  in  C.  E.,  Umv.  of  N.B.,  1915;  1914-1919,  On 
active  ser^ce,  2nd  &  6th  Brigade  C.F.A.,  (Aug.-Nov.  1919)  transitman  forest  survey: 

May  1920  to  date.  Provincial  Road  Engineer's  Office,  Fredericton,  N.B. 

References:  B.  M.  Hill,  H.  M.  Armstrong,  D.  W.  Burpee,  B.  H.  Kinghorn,  S. B.  Wass. 

M\RROTTE — LOUIS  HENRY,  of  Montreal,  Que.  Born  at  Montreal,  Deo. 

23rd  1882;  Educ,  B.Sc,  McGill  Univ.,  1904;  (Summers)  1901-02,  Royal  Elect.  Co., 

Shops;  (Summer)  1903,  Mont.  Str.  Rly.  Co.,  rail  bonding;  May  1904-.Apr.  1910, 
with  Montreal  L.  H.  P.  Co.,  gen.  testing,  i.c  of  meter  &  instr.  tests,  asst.  to  supt 

of  con«trn.  &  later  asst.  supt.  of  stations,  (mtce  &  operation);  Apr.  1910-11,  with 

Central  Georgia  Power  Co.,  U.S.A.,  i/e  of  bidg.  distrib.  systems  operation  of  sub- 
stations in  Macon,  Forsyth  &  Griffin,  Ga.,  also  designed  &  instaUed  Barnesville  .St., 

Ga-  1911-13.  i'c  of  bldg.  transmission  line.  South  Porcupine  Ont.;  May  1913  to  date, 

with  Mont.  Public  Service  Corp.  &  Can.  Light  &  Power,  Co.,Tc  of  layouts,  install- 
ations, &  asst.  to  eh.  engr.,  at  present,  supt.  of  operation  Mont.  Pubhc  Service  Corp. 

&  asst.  to  Gen.  Mgr. 

References:  K.  B.  Thornton,  R.  M.  Wilson,  F.  B.  Brown,  J.  A.  Shaw,  G.  K. 
McDougall,  J.  A.  Burnett,  J.  S.  H.  Wurtele. 

McEWEN— HAROLD  JAMES,  of  Calgary,  Alta.  Born  at  Brantford,  Ont., 

May'lSth,  1891:  Educ,  B.A.Sc,  E.E.,  Toronto,  Univ.,  May  1st,  1912;  1912  to  date, with  Canadian  Westinghouse  Co.,  in  various  capacities,  since  1913,  sales  engr.  & 

since  June  1919.  mgr.  i/c  of  Calgary  &  Edmonton  offices  &  Prov.  of  Alta. 

References:  G.  W.  Craig,  W.  Pearce,  A.  S.  Dawson,  H.  B.  Muckleston,  A. 
Ingraham. 

MONTGOMERY— MELVIN  ALAN,  of  Prince  Rupert,  B.C.  Born  at  St.  Paul, 

Minnesota,  Feb.  17th,  1894;  Educ,  ZVi  yrs.  C.E.,  Arts.  High  School,  St.  Paul;  1912-13, 
with  N  P.  Rly.,  rodman,  inspt.  mtee.  of  way,  etc.;  1914-June  191h,  G.  N.  Rly.,  resurvey 

of  Winnipeg  Unes,  as  rodman  &  computer;  Sept.  1916-1918.  Aug.  1919  to  date,  mth 

G  T  P  Ely  .  as  follows;  rodman,  line  inspt.,  instrman  i/c  of  party.  Can.  I'erry  bbip 

Cons'trn.,  At  present,  i/c  of  mtce.  party,  Mt.  Div.,  April,  1918-July  1919,  Overseas Rly.  Constrn.  Bn. 

References:  W.  H.  Tobey.  W.  S.  Fetherstonhaugh,  J.  A.  Heaman,  G.  C.  Dunn, 
R.  W.  Ross  R.  P.  Graves,  P.  E.  Thian. 

MORRIS— JOHN  WILLIAM,  of  St.  John's  Nfld.  Born  at  Wallace,  N.S., 
Sept.  2nd.  1872;  Educ.  B.A.Sc.  MoGil!  Univ.  1894;  1S94.  with  St.  John,  N.B.  & 
Hahfax,  N.S.,  Str.  rlya.;  1895-96,  Mont.  Str.  Rlys.;  1890-98,  Royal  Elect.  Co.;  1898, 
Cataract  Power,  Co.;  1899-1900,  Str.  Rly.  Constrn.,  Kingston,  Jamaica,  B.W.I. , 
Georgetown,  Demerara,  B.G.;  1901  to  date,  Supt.  Elect.  Dept..  Reid  Nfld.  Co., 

St.  John's,  Nfld. 
References:  W.  Scott,  F.  W.  Angel,  H.  Holgate,  A.  R.  Chambers,  J.  B.  Baird, 

F.  H.  Balfour. 

MOUNT— WILFRED  ROWLAND,  of  Edmonton,  Alta.  Born  at  Reading, 
Eng.,  Dec  5th,  1888;  Educ,  (Tech.)  Camborne  School  of  Mines,  Cornwall,  Eng.; 
1910,  ch.  asst.  to  J.  S.  Henderson,  Camborne,  Eng.;  1910-11,  gen.  asst.  Broomassie 
Mines,  Gold  Coast,  W.  A.;  1911-14,  asst.  to  dist.  engr.,  C.  N.  Rly,.,  Lac  St.  Anne 
Div.  Alta.,  and  various  surveys  for  A.  &  D.  L.  S.,  also  instrman,  city  engrs.  dept., 
Edmonton,  Alta.;  1914-19,  in  command  of  units  &  i/c  of  surveys,  location,  etc., 
later  maj.  of  Royal  Engrs.,  (awarded  M.C.);  1919  to  date,  with  city  engr.,  Edmonton, Alta. 

References:  E.  K.  Hah.  R.  J.  Gibb.  A.  W.  Haddow.  D.  Lyell,  D.  Hillman. 

PATERSON— WILLIAM  BRUCE,  of  Toronto,  Ont.  Born  at  DenOeld,  Ont., 
Oct.  30th,  1889;  Educ,  B.A.Sc,  Toronto,  1919;  May  to  Aug.  1916,  dftsman,  & 
Nov.  1917  to  June  1918,  asst.  engr.  with  Sheldons,  Ltd.;  Sept.-Oct.  191(3,  operating 
traction  engine;  May-July,  1917,  Gauge  Insptn.  Laboratory,  Imp.  Munitions  Board, 
Ottawa;  May-Dec  1919,  sales  engr.,  American  Blower,  Co.;  Dec.  1919  to  date, 
ofSce  mgr.,  with  Can.  Sirocco  Co.,  Ltd.,  Toronto  Office. 

References:  L.  M.  Arkley,  C.  R.  Young,  P.  Gillespie,  H.  E.  T.  Haultain, 
J.  R.  Cockburn. 

PUTMAN— CLARENCE  VICTOR,  of  Ottawa,  Ont.  Born  at  Anncaster,  Ont., 
2nd  October,  1888;  Educ,  B.Sc,  Queen's  Univ.  1915.  1912,  on  geological  survey; 
1913.  summer.  Geodetic  Survey  of  Canada,  chief,  plane  table  survey;  summer  1914. 
building  insp.  under  W.  B.  Garnock.  City  of  Ottawa  Public  Schools;  1916,  8  mos., 
draftsman  and  gen.  engr.  asst.,  Ottawa  waterworks,  1916-18,  asst.  engr-,  Ottawa 
waterworks,  in  chg,  of  survey,  design,  estimates  and  constrn.  of  water  mains  etc.;  and 
in  full  chg.  of  all  petometer  water  waste  survey  work,  office  records  and  drafting; 
Nov.  1918-Apr.  1919,  investigator  on  elass'n  of  Civil  Service,  engr.  and  tech.  branches 
of  service;  1919  to  present  acting  and  asst  ch.,  organization  br.  C.S.C.  in  responsible 

chg.  of  all  elass'n  matters. 
References:  J.  B.  McRae,  W.  F.  M.  Bryce,  A.  F.  Macallum,  L.W.Gill.  L. 

Malcohn.  G.  G.  Gale. 

QUAIL — JAMES,  of  Winnipeg,  Man.  Born  at  Downpatrick,  Ireland,  March 
17th,  1889;  Educ,  Diploma  Toronto  Univ.,  S.  P.  S.,  1909;  1909-10,  detailing  & 
designing  steel  &  concrete  work  for  Hamilton  Bridge  Works,  Can.  Foundry  Co., 
&  Smith,  Carey  &  Chace,  Toronto;  1911-12,  with  C.  N.  R.  Bridge  Dept.,  designing 
concrete  &  timber;  1912-15,  detaihng_  squad  boss,  and  sales  engr.,  Man.  Bridge  & 
Iron  Works;  1915  to  date,  mgr.  of  Winnipeg  office.  Can.  Bridge  Co.  Ltd. 

References:  F.  C.  McMath,  T.  R.  Deacon,  J.  G.  LeGrand,  J.  Rocchetti,  W.  M. 
Scott,  E.  V.  Caton. 

STROME— IVAN  ROY,  of  Calgary,  Alta.  Born  at  Brandon,  Man.,  July  6th, 
1889:  Educ, B.A.Sc,  Toronto  Univ.,  1914;  Seasons  1912-13,  rodman  &  1st.,  asst.  on 
location  survey,  for  So.  Alta.  Land  C,  Medicine  Hat;  1914  to  date,  with  the  dept. 
interior.  Calgary,  in  various  capacities,  starting  as  dftsman,  dist.  hydrom.  engr. 
and  at  the  present  time  asst.  hydraulic  engr.  reclamation  service,  irrigation  div., 
served    overseas,  1916-19,  as  Ueut.  in  Can.  Pioneers  and  tr.  to  R.A.F. 

References:  F.  H.  Peters,  B.  Russell,  Jr..  N.  M.  G.  Sutherland,  G.  N.  Houston, 
A.  L.  Ford,  D.  W.  Hays,  P.  M.  Sauder,  V.  M.  Meek. 

WAIN— JOHN  BERNARD,  of  Montreal.  Born  at  Bradford,  Yorks,  England, 
March  11th,  1890;  Educ,  3  yrs.  course  in  C.E.  Bradford  Tech.  Coll.,  1908,  I.C.S. 
course  in  Bridge  Engr.  ;  1908,  Summer,  Field  instructor  of  surveying,  Bradford  Tech. 
Coll.  1908-11,  with  G.T.P.  as  rodman,  dftsman_  &  estimator;  1911  to  date,  with 
G.T.R.  as  field  dftsman,  instman,  estimator,  senior  dftsman,  chief  dftsman  &  land 
accountant  Montreal,  Office  engr.,  Detroit;  At  present  chief  dftsman  Valuation 

Dept.,  Montreal. 
References:  W.  McNab,  A.  Crumpton,  A.  S.  Going,  H.  B.  Stuart,  H.  R.  Safford, 

F.  H.  McGuigan,  Jr. 

WAYCOTT— RICHARD  LEWIS,  of  New  Glasgow,  N.S.  Born  at  St.  John, 
N.B.,  Feb.  22nd.  1886;  Educ,  High  School.  Private  tuition  (Math.);  1906-07.  chain- 
man  &  rodman,  G.  T.  Ry.;  1907-08,  asst.  dftsman,  G.  T.  Ry.,  Dist.  "F.";  1908-10, 
dftsman  G.  T.  Ey.  constrn;  1910-12.  transitman.  G.  T.  Ry.  constrn.;  1912-13.  acting 
res.  engr.  G.  T.  Ry.  constrn;  1913-15.  transitman,  C.  N.  Ry.,  preUminary  &  location 
work;  1915  to  date,  field  engr..  Nova  Scotia  Steel  &  Coal.  Co. 

References:  W.  G.  Matheson.  G.  D.  MacDougall,  A.  R.  Chambers,  A.  M. 
MacgilUvray,  G.  F.  Richan. 

WHYTE— ICEITH  OGILVIE,  of  Montreal,  Que.  Born  at  Nazara,  India. 
July  1885;  Educ,  Dollar  Acad.  Scot.,  &  spec,  classes  in  math.,  mech.  &  mech.  engr., 
Armstrong  College.  Eng.;  1903-06,  apprentice  to  W.  Jackson  &  Co.,  mech.  engrs. 
Aberdeen,  Scot.;  1906-08-11,  aptce.  &  jr.  dftsman,  E.  Scott  &  Mountain,  mech.  & 
elect,  engrs..  Newcastle.  Eng.  also  journey-man  erector  of  machinery  on  site;  1912-16, 
elect,  contractor,  in  Oshawa,  &  Dist.,  Ont.;  1916-19,  On  Active  Service,  with  different 
Bns.  in  Eng.  &  France,  gazetted  Nov.  1919;  Aug.  1919-Mar.  1920,  demonstrator  in 
mech.  dftg.  in  S.  C.  R.,  Tor.  Univ.;  At  present,  dftsman,  Dom.  Bridge  Co., 
Montreal. 

References:  F.  Newell,  G.  E.  Bell,  A.  Peden,  R.  H.  Fiudlay,  F.  Gaskill,  O. 

Margieson. 
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Institute  Committees  for  1920 

FINANCE 

H.  H.  VAUGHAN,  Chairman 
R.  A.  ROSS 

SIR  ALEX.  BERTRAM 

GEO.  K.  McDOUGALL 
GEO.  E.  BELL 

LIBRARY  AND  HOUSE 

SIR  ALEX.  BERTRAM,  Chairman 
R.  deL.  French 

S.  F.  RUTHERFORD 

J.  COLIN  KEMP 
P.  L.  PRATLEY 

PUBLICATIONS 

PROF.  ERNEST  BROWN,  Chairman 

A.  W.  SWAN,  Secretary 
J.  DUCHASTEL 
EDGAR  STANSFIELD 

J.  S.  CAMERON 
F.  P.  SHEARWOOD 

BY-LAWS 

ARTHUR  SURVEYER,  Chairman 

PAPERS 

FREDERICK  B.  BROWN,  Chairman 
Chairman  of  each  Branch. 

INTERNATIONAL  CO-OPERATION 

H.  H.  VAUGHAN,  Chairman 
JOHN  MURPHY 
W.  F.  TYE 

ROADS  AND  PAVEMENTS 

W.  A.  McLEAN,  Chairman 
W.  P.  BRERETON 
F.  W.  W.  DOANE 

E.  A.  JAMES 

J.  DUCHASTEL 
J.  E.  GRIFFITH 
G.  HENRY 

A.  F.  MACALLUM 

A.  J.  McPHERSON 
W.  P.  NEAR 

P.  E.  MERCIER 
G.  G.  POWELL 

C.  H.  RUST 
H.  S.  CARPENTER 

A.  E.  FOREMAN 

CANADIAN  NATIONAL  COMMITTEE 

OF  THE  INTERNATIONAL  ELECTRO- 
TECHNICAL  COMMISSION 

L.  A.  HERDT,  Chairman 
L.  W.  GILL 

O.  HIGMAN 

J.  KYNOCH 
T.  R.  ROSEBRUGH 

JOHN  MURPHY 
A.  B.  LAMBE 
H.  A.  DUPRE 

GZOWSKI  MEDAL  AND 

STUDENTS'  PRIZES 

Lt.  Col.  R.  W.  LEONARD,  Chairman 
H.  E.  T.  HAULTAIN 

J.  M.  R.  FAIRBAIRN 
JULIAN  C.  SMITH 
F.  H.  PETERS 

STEAM  BOILERS 

L.  M.  ARKLEY,  Chairman 
W.  G.  CHACE 
F.  G.  CLARK 

R.  J.  DURLEY 
D.  W.  ROBB 
H.  H.  VAUGHAN 

LOGAN  M.  WATEROUS 

BOARD  OF  EXAMINERS  AND 
EDUCATION 

H.  M.  MACKAY,  Chairman 
ARTHUR  SURVEYER,  Secretary 

ERNEST  BROWN 

J.  M.  ROBERTSON 
R.  deL.  FRENCH 

R.  S.  LEA 
A.  R.  ROBERTS 

CANADIAN  ENGINEERING 

STANDARDS 

H.  H.  VAUGHAN  (three  years) 

WALTER  J.  FRANCIS,   (one,  to  retire 
end  of  1920) 

W.  F.  TYE,  (one,  to  retire  end  of  1920) 

LEONARD  MEDAL 

H.  H.  VAUGHAN,  Chairman 

Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 

D.  H.  McDOUGALL 

J.  C.  GWILLIM 
POLICY 

J.  B.  CHALLIES,  Ottawa,  Chairman 
A.  R.  DECARY,  Quebec 

Brig. -Gen.  C.  H.  MITCHELL,  Toronto 
WALTER  J.  FRANCIS,  Montreal 
K.  H.  SMITH,  Halifax 

J.  G.  SULLIVAN,  Winnipeg 
A.  E.  FOREMAN,  Victoria 

PLUMMER  MEDAL 

H.  H.  VAUGHAN,  Chairman 

Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 
D.  H.  McDOUGALL 

J.  C.  GWILLIM 

DETERIORATION  OF  CONCRETE 
IN  ALKALI  SOILS 

B.  S.  McKENZIE,  Chairman 
W.  P.  BRERETON 

J.  R.  C.  MACREDIE 
H.  McI.  WEIR 

A.  R.  GREIG 

W.  G.  CHACE 

J.  C.  HOLDEN E.  A.  MARKHAM 

R.  J.  LECKY 
F.  W.  ALEXANDER 
A.  S.  DAWSON 

PROF.  C.  J.  MACKENZIE 

LEGISLATION 

ARTHUR  SURVEYER,  Chairman 

WALTER  J.  FRANCIS 

J.  M.  ROBERTSON 

CIVIL  SERVICE  CLASSIFICATION 

R.  A.  ROSS,  Chairman 

R.  W.  LEONARD 

W.  F.  TYE 

J.  M.  R.  FAIRBAIRN 
H.  H.  VAUGHAN 
G.  GORDON  GALE 

HONOUR  ROLL 

Brig.-Gen.  C.  J.  ARMSTRONG, 
C.M.G.,  C.B.,  Chairman 

Col.  A.  E.  DUBUC 
FRASER  S.  KEITH 

PUBLICITY 

FREDERICK  B.  BROWN,  Chairman 

H.  H.  VAUGHAN 

J.  B.  CHALLIES 
P.  GILLESPIE 

REMUNERATION  OF  ENGINEERS 

A.  H.  HARKNESS,  Chairman 

E.  R.  GRAY 
FREDERICK  B.  BROWN 

A.  R.  DECARY 

J.  B.  CHALLIES 
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Naval  Gunnery 
Lord  Cong!ttofi,  Jr.E.I.C. 

The  sailor  branch  of  the  Royal  Navy  is  split  into 
two  rival  classes— The  Gunner\'  men  and  the  Torpedo 
men.  The  former  are  positive  that  the  war  was  won  by 
gunnery  and  the  latter  will  point  out  that  the  war  if  not 
won,  was  ven,-  nearly  lost  owing  to  toipedoes  and  mines. 

However  both  gunnery  and  torp>edo  are  branches  of 
engineering,  and  it  is  the  gurmery  case  which  I  wish  to 
ad\'ance  here. 

The  term  naval  gunnery  is  an  exceedingly  broad  one 
and  so  in  the  short  space  available  I  must  conrtne  my 
attention  to  one  or  two  features  of  particular  interest. 

The  material  side  of  naval  gunnen'  may  be  divided 
roughly  under  five  headings: — 

1  —  Gun  construction, 

2  —  Hydraulic,     electric     and    hand    worked    gun 
mountings, 

3  —  Gun  sights  and  gun  directors, 

4  —  Fire  control, 

5  —  .Ammunition. 

Krai  Ufiire  Montreal  Branch  of  The  Ent;mecnnt!  Insuiute  ol 
Caiiuda,  A;.r:;  ll-id,  1930. 

The  Influence  of  the  Director  on  Naval  Gunnery. 

It  is  the  gun  director  system  that  I  shall  attempt 
to  describe  in  th:      --       •'  -       •    '     -      •      •  -    •■ 
ing  recent  devi 
was  only  just  i: 
at  the  armistice  . 

Our  Greatcn  Warthip,  H-M.S.  "HooJ" 
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Much  of  the  gun  director  work  is  necessarily  still 
confidential  and  on  this  account  I  was  unable  to  obtain 

any  photographs  of  it  from  the  Gunnery  School  at 
Portsmouth. 

Before  dealing  with  the  director  however,  a  short 
description  of  gun  sights  and  fire  control  must  be  given 
as  all  three  are  intimately  connected. 

It  is  ob^-ious  that  naval  gunnery  is  distinguished 
from  field  gunnery  by  several  complicating  factors,  the 
chief  of  which  are: — 

1.  The  enemy  and  your  own  ship  are  both  mo\ang 
rapidly.  Both  are  free  to  alter  course  and  speed,  and  so 
the  relative  course  and  speed  is  continually  changing. 

2.  The  enemy  and  your  own  ship  are  moving 
irrespective  of  their  speed  due  to  the  motion  of  the  sea. 

This  second  factor  requires  no  further  comment. 
Now  in  consequence  of  these  two  factors,  conditions  are 
never  constant  but  vary  rapidly  from  minute  to  minute. 
Thus  the  human  factor  which  is  slow  and  liable  to  error 
must  be  eliminated  as  far  as  possible  and  fool-proof 
machinery  substituted  instead. 

All  the  movements  of  the  gun  platform  and  the 
enemy  can  be  resolved  into  horizontal  and  vertical 
movements  at  the  gun  and  in  modern  practice  it  is  usual 
to  have  a  gunlayer  to  deal  with  movements  in  the  vertical 
and  a  trainer  to  deal  with  movements  in  the  horizontal 
plane.  These  movements  are  continuous;  and  conse- 

quently all  firing  at  sea  must  be  "direct";  i.  e.  the  gun- layer  and  trainer  in  order  to  keep  their  telescope  cross 
wires  on  the  target  must  be  able  to  see  the  target. 

Ashore  the  gun  can  be  laid  by  angles;  indirect  fire 
can  be  used  and  the  same  can  be  done  when  bombarding 
a  fixed  object  from  the  sea,  but  at  sea  firing  must  be 

"direct",  if  the  target  is  moving. 
As  long  as  the  telescopes  are  on  the  enemy,  the  line 

of  sight  from  telescope  to  enemy  is  horizontal. 

The  gunlayer  is  the  senior  rating  and  fires  the  gun 
when  his  hoiizontal  cross  wire  is  on.  The  trainer  has  to 
keep  his  vertical  wire  on. 

The  Sight 

Now  the  piece  of  machinery  that  carries  the  tele- 
scopes is  the  sight. 

The  theory  of  sighting  affords  a  fascinating  study  of 
ballistics  and  trajectories  into  which  we  have  no  time  to 
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The  Royal  Navy  and  Aviation,  H.M.S.  "Argus" 

go.  It  is  sufficient  to  say  that  owing  to  the  resistance 
of  the  air  to  the  passage  of  the  projectile  there  is  an 
appreciable  interval,  called  the  Time  of  Flight,  between 
the  moment  when  the  gun  is  fired  and  the  moment  when 
the  projectile  reaches  the  target.  With  heavier  guns  it 
may  be  anything  up  to  a  minute  or  more.  It  is  during 
this  interval  that  all  sorts  of  bad  influences  have  time 
to  act  on  the  projectile  and  drag  it  from  the  straight 
and  narrow  path  leading  to  the  target. 

4    men    p.  1    S'GKT. 
!"Gëm"  CLASf.) 

•■- ■  j  <  i:"i~tiîr^!rra!pï'y,' 
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Errors  in  Sighting 

There  are  two  sorts  of  errors,  those  in  the  vertica 

plane  which  make  the  projectile  fall  "over"  or  "short," and  those  in  the  horizontal  plane  which  make  the  projec- 

tile wander  to  the  "right"  or  to  the  "left". 
In  the  former  we  class  gravity,  the  worst  offender; 

as  every  one  knows,  a  certain  angle  of  elevation 
must  be  given  to  the  gun  to  counteract  the  effect  of 
gravity  on  the  projectile.  This  angle  depends  primarily 
on  the  range  of  the  enemy  and  the  muzzle  velocity  of  the 
gun,  but  also  to  a  certain  extent  on  the  shape  and  weight 
of  the  projectile,  the  density  of  the  atmosphere  and  the 
wind. 

The  errors  that  make  the  projectile  miss  to  the 
"right"  or  "left"  are  caused  by  the  wind  across  the 
range,  the  sideways  motion  due  to  the  fact  that  the  ship 
is  moving  as  the  projectile  leaves  the  gun,  and  the  drift 
of  the  projectile  due  to  its  spin.  All  these  are  classed 
under  the  heading  of  deflection. 
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Now  coming  hack  to  the  < 
l(   f«i\   \^  M*»-ii   ihM    (hrrr  are  tv 

UmI  It  must  nivr  tlu*  nuii  the  lorrtvi  tlrllntion 
in  tl  "M:i\  plant*  to  anmtiract   all   tlu-st-  rrroi». 
At  li  (inu-  II  must  Ix-  Utriit*  in  iniiul  that  tliert* 
is  a  i.ij'ui  Illative  movement  Itetween  the  ent-my  and 
viHir  own  slnp  and  a  prtxIiLiutii  of  tlie  eU-sation  at>d 
ill   '  I   must    U"   m.iiK'.      It    is   the>e   piixlicleil    values 
u  !<t    l»e  on   tin-   slight    ;(t    the   m<>m>iu    <>(    linn^, 

•1  or  l\vi-nt\  IT  the 
ii  I  may  U-,  \^  «lut  to 
scon'  a  hull  s  eye,  it  will  iwt  Iind  that  the  larjjel  lus 
nwved  out  of  the  way. 

Of  :i!l  the  can<«*>;  n}<i  enumenit«f1  which  afTect  the 
lit.  and  so  the 

il    the    uun    is 
continually  moving. 

A-m  gun  sij;! •d  to  the  cradle  of 
l!:i-     . as  to  be   u- .    the  recoil.     Thev 
consist  oi: 

Mghl  bracket; 
Sieht  carrier; 
1  holder 

li  ,     or  periscope. 

The  trainer  has  a  duplicate  sight  so  that  one  sight- 

seller  sets  lx)th  layer's  and  trainers  sight. 
In  order  thai  range  in  yards  may  be  passed  to  the 

<'u-hi  -tter  the  angles  of  elevation  for  a  standard  set  of IS  are  worked  out  and  the  corresponding  ranges 
ail  Miiiwxl  on  the  sight  dial,  which  is  then  geared  to  the 

.r 

range. 

pii 

It  
  

. du.,
 

cor
rec

tor
. 

A  ' 

"follou 

b\ 
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motors  are  worked  from  down 
station. 
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And  now  a  word  must  be  said  on  Fixt  C  > 

indicate  how    the   rar.  '    deflection   whic:.    i;;.j-i> arrive  on  the  sight  are 

Up  aloft  in  the  control  lop  i- 
there  are  generall>'  two  others  in  d 
is  the  pnmar\'  control  ofhcer.     He  . 
ation  wilh  the  •-             ■   ■  1 
below  the  wa 
all  ord-  X  1  .b.  .  1  ran>;iuiu:.^  i>u»l;ua  . 

and  ■■- 

The  range  !=  obtained  from  the  ranee  finde!«    Th*-* 
number  un 
1  he>'  are  i  >  .i 
a  forty  feet  base.     Ihi  f 
ranges  and  bearings  u;   ,.         ..g 
station. 

Finally  ihi  c 
hub  of  the  w!  y 
officers  and  ni'  ^ 

the  range  and     ,-..    ...r,  ••-— .  -      -.c 
transmitters.  ^    and    voicepipes    to    the    sight 
setters  at  the  t.u:i>. 
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Control  Top — Transmitting  Station — Gun  positions. 
This  constitutes  the  primary  control  system.  In  the  event 
of  a  break-down  in  the  control  top,  there  are  at  least 
two  other  positions  ready  to  take  on  the  job  at  once; 
and  finally  if  all  communications  are  shot  away  and  the 
guns  isolated,  each  turret  is  a  self  contained  unit  and  can 

"carry  on"  in  local  control  with  its  own  complete  set  of 
instruments  and  its  o\\ti  control  party. 

The  Director 

Such  very  roughly  is  the  control  system  at  present 
n  use.  It  will  be  seen  that  except  for  the  control  officer 
at  one  end  and  the  gunlayers  and  trainers  at  the  other, 
nobody  in  the  system  has  much  excuse  for  making  a 
mistake,  their  duties  are  purely  mechanical.  By  the 
introduction  of  the  gun  director,  the  gunlayers  and  trainers 
are  turned  into  machines  and  another  human  factor .  is 
eliminated. 

The  director  can  be  considered  as  a  dumny  gun,  i.e. 
A  mounting  without  any  gun  in  it,  but  fitted  with  ordinary 
elevating  training  and  sighting  mechanism,  and  placed 
aloft  in  or  near  the  control  top. 

This  dumny  gun  is  layed  and  trained  in  the  usual 
way  and  its  movements  are  transmitted  to  all  the  guns 
in  the  ship  by  electric  transmitters. 

"WARRIOR   CLASS 
7'eiNCH  MARK  II  MOUNTI^K: 

IÇALE^ 

The  idea  is  not  a  new  one;  as  far  back  as  1900, 
Admiral,  then  Captain  Percy  Scott,  was  experimenting 
with  such  an  arrangement  of  his  own,  with  home-made 
and  very  rough  materials.  After  a  great  deal  of  oppo- 

sition it  was  decided  in  1914  to  fit  all  ships  with  the  gun 
director.  By  Aug.  '14  six  ships  only  had  been  fitted, 
but  by  May  '16  all  the  big  ships  were  fitted,  and  the 
destroyers  were  just  completed  when  the  armistice  was 
declared.  The  chief  factor  which  influenced  the  Admi- 

ralty was  the  introduction  of  the  long  range  torpedo 
which  enormously  increased  the  fighting  gun  range  and 

it  came  to  the  point  that  some  type  of  director  firing 
must  be  used  or  the  gun  would  go  under  before  the 
torpedo.  The  first  successful  diiector  was  fitted  in  H.M.S. 
Orion  in  the  early  part  of  1914,  and  one  of  the  many 
remarkable  results  obtained  from  her  gun  trials  was  that 
the  director  was  very  much  better  in  rough  than  in  fine 
weather. 

The  system  is  simply  an  application  of  the  "follow 
the  pointer"  principle. 

On  receiving  the  order  to  "fire"  from  the  control officer  who  is  usually  just  above  the  director,  the  director 
layer  brings  his  telescope  cross  wires  slightly  above  the 
target  and  waits  a  pause  until  the  roll  of  the  ship  brings 
him  on.  This  pause  of  about  five  seconds  enables  every 
gunlayer  and  trainer  to  bring  his  two  pointers  accurately 
into  fine.  As  soon  as  his  crosswire  rolls  cnto  thetarget 
the  director  layer  presses  the  firing  key  and  every  gun 
in  the  ship  goes  off  instantaneously. 

A  Naval  Floating  Target. 

Results  with  the  Director 

Remarkable  results  have  been  obtained  with  director 
firing.  Firing  at  15,000  yards  salve  spreads  of  100  yards 
and  under  are  usually  obtained  and  the  shot  fall  so 
closely  in  line  with  one  another  that  the  salvos  have  to 
be  spread  out  by  throwing  the  guns  slightly  out  of  adjust- 

ment with  the  director.  The  director  is  in  fact  too 
accurate. 

With  good  visibility,  not  often  obtainable  in  the 
North  Sea,  hits  can  be  registered  at  25,000  yards,  as 
compared  with  an  outside  range  of  12,000  before  the 
war  using  individual  firing. 

This  has  been  achieved  only  as  the  result  of  an 
enormous  amount  of  calculation  and  practical  experiment. 
To  mention  two  firms  outside  the  Naval  Service,  Vickers 
on  the  mechanical  and  Elliot  Brothers  on  the  electrical 
side,  are  largely  responsible. 
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Tfuj  system  appears  mv-'- realurs  iliat   IWlern  or  i«i 
•'i  Iwji  when  on«- 

Is  the  hum  (•: 

i>  at.«.uraU',  aiui     IN 

tierman  (>>ntr<j|  aitJ  (>uii  l>ir««.ior 

Nijjht  action  ha«  been  levolutionized  by  the  intro-     l«cn  sinpped  even  lu  liie  wm.i. 
duction  of  tile  director. 

General  Design  of  a  Lock  aiul   Approaches 
J.    ir.    I.rli.   Kosi.    .M.K.l.C.,   Chairmtn   Stiult  Ste.   Mane  liraneh. 

«PI 

am 

gre. 
of  the  ease  with  which  vis.sfls  may  move,  and  tin-  ̂ j» , ,; 
with  which  ihey  may  be  passed  through,  is  an  impori.mi 
one. 

Tl 
Mane, 

at  Sauk  Ste. 
'  over  twelve 

years.)  I\as  always  been  heavy,  but  reached  its  maximum 
m  the  year  1913,  when  42,tJ96,l-13  tons  of  freight  or  55' , 
of  the  total  traflic  of  the  St  Mary's  River,  passed  throu^li 
in  8,196  vessels.  During  the  years  19(W-1914  the  iralVic 
••as  so  heavy  that  congestion  occurred  about  once  a  week, 
when  a!i\  where  from  ten  to  fori\'  vessels  were  at  anchor 
wailing  for  the  lock,  and  these  dela\s  proved  costly  to 
the  vessels. 

A  record  was  kept,  during  the  season  of  1912.  of 

delà  Ned  down  bound  vessels,  as  practicalh'  all  of  the 
delays  took  place  above  the  canal,  and  of  4,358  vessels. 
3,216  were  delayed  on  an  average  of  three  hours  and 
thirteen  minutes  each,  or  a  total  delav  for  the  season 
of  10,345  hours.  This  delay  at  $21.00  per  hour,  the 
earning  capacity  of  an  average  sized  vessel,  represented 
a  total  loss  for  the  season  of  $217,245. 

In  addition  to  the  regtilar  congestion  mentioned 
above  there  have  been  several  much  more  serious  periods 
of  congestion  caused  by  one  of  the  locks  being  put  out 
of  operation  by  an  accident,  or  from  some  other  cause. 

On  one  of  these  occasions  when  the  Poe  lock,  of  the 
United  States  Caruil,  was  put  out  of  operation  by  an 
accident,  in  November,  1909,  the  Canadian  lock  was  in 
continuous  operation  for  264  hours,  passing  460  vessels 
with  a  total  registered  tonnage  of  1,372,145  tons. 

On  this  occasion  t!  •  rious  that  at 
one  time  there  were  87  -  \e  the  canal; 
and  the  delay  to  each  \essel  was  from  sixty  to  one  hundred 
hours.  The  total  financial  loss  to  the  vessels  through  the 
delay  amounting  to  $250,000. 

In  the  following  Spring  the  opening  of  the  Poe  lock 
was  delayed,  by  some  construction  work,  until  May  5th, 

The 
Marie  Branch  of 

dL«>ul  viiuail>  Uivwkd 

■  r. 

<  )n  t  his  occasion  the  Canadian  canal  was  in  as 
(■  '      •  •  14H  vessels  wrai  a  total 
fi  .  -■>. 

The  above  cases  are  cited  to  show  how  ly 

important  it  is  to  vessels,  in  ■•■■         •  ••  ''  .ikOi. lluit  there  lie  as  little  delav  a 

Records  vs  ere  kept   w 
vessels  in  making  a  lockage , 

ne  tune  taken  by 

Down  Boind  N'essels 
Average  Time  in  Making  a  Lockage. 

Time  from     Moving     .  Moving     Ckanng  k>«per 

Stop  Post  into  ̂ *"^       oui  of         Stop  Voa.  at to  Lock 

min. 
Lock 
8min 

11  min- 

Lock 
7  mm. 

Waiiin^-  VesKJ 

i  min. 

Tuul 
Timr 

37  HWi. 

Up  Bound  \'essels 
.Kn'er.'vce  Time  in  Making  a  Lockage. 

Time  from      Moving       „  .,.  Moving       C^learing  upper 
Stop  Post 
to  Lock into 

Lok 
\esscl 

oat  of 

I>xk 
SiopI^Mt  or Waiting  Veaa 

7  min. 
10  mm. lOmJi. 7  mm. 5  mm. 

Toul 

Ttat 

39  mifi. 

Special  c.vse 

Up  Boind  Vessel. 

1  Moving s  into 

to  Lock  Lock 

7  min.  50  min. 

Raiting 

\'c«sel 

15  mm 

Moving 

out  ol 

Lock 8  mm. 

Ckahi^  «q>per 

StopFaator 
Wuting  VcMcl 

Total 

Ttaw 
Kltaàn 

The  up  bound  \essel  which  took  fiftv  minuti-  to 
move  a  little  more  tlian  her  own  length  to 
the  lock  was  four  fet-'   .-"  .\^.r  '>:'>^  th».   ..^/v  .;    .  ..er 
draft  was  six  inches  i  'ih  of  the  water  in 
the  lock.     SI.  .IS  the 
action  of  he:  .  under 
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her  and  she  would  settle  on  the  bottom  of  the  lock.  She 
was,  therefore,  heaved  into  the  lock  by  her  bow  lines,  and 
could  only  move  very  slowly  owing  to  the  difficulty  of 
getting  the  water  in  the  lock  past  the  vessel. 

While  the  lock  can  be  filled  or  emptied  in  six  minutes 
it  is  to  be  noticed  that  in  actual  practice  it  usually  takes 
ten  minutes  or  more.  This  is  necessitated  by  the  surging 
ahead  of  the  vessel  or  vessels  in  the  lock,  with  a  chance  of 
a  collision  or  danger  to  the  vessels  when  the  water  is  let 
in  or  out  too  rapidly.  It  would  only  be  possible  to  use 
the  valves  to  their  full  capacity  by  making  the  flow  of 
water  uniform  at  all  parts  of  the  lock,  when  filling  or 
emptying. 

Factors  in  Design 

In  considering  the  design  of  a  lock  and  its  approaches 
it  is  necessary  to  note  certain  conditions  which  occur  in 
the  operation  of  the  lock  and  in  the  handling  of  the 
vessels. 

Figs.  1,  2,  3  and  4  show  curves  which  indicate  the 
movement  of  the  water  in  and  above  the  lock  when 
making  a  lockage.  The  two  quadrilateral  figures  in  each 
diagram  represent  the  valve  action.  The  oblique  lines 
represent  the  opening  of  the  valves,  the  horizontal  lines 
represent  the  percentage  of  opening,  and  the  vertical  lines 
represent  the  moment  when  the  valve  action  ceases  l3y 
the  opening  of  the  lock  gates.  Fig.  1  represents  the 
filling  of  the  lock  by  throwing  the  valves  wide  open. 
The  water  in  the  lock  immediately  commences  to  rise 
and  the  water  above  falls  1.8  feet,  then  commences  to  rise 
slowly  at  first,  then  more  rapidly,  passing  and  rising 

Fig.  1. — Showing    filling   of 
lock  by    throwing  valves 

wide  open. 

Fig.  2.  —  Showing   filling    of 
lock  by  operating  valves 

gradually. 

1.2  feet  above  the  normal  upper  level.  The  water  in 
and  above  the  lock  come  together  at  a  point  one  foot 
above  normal,  and  the  lock  gates  are  opened.  The 
water  continues  to  surge  up  and  down  until  the  motion 
gradually  dies  away.     It  is  to  be  noticed  that  it   is 

necessary  to  put  a  foot  more  water  in  the  lock  than  is 
indicated  by  the  difference  in  the  normal  levels;  and  that 
had  there  been  no  surge  above  the  lock  the  gates  might 
have  been  opened  one  minute  sooner. 

Fig.  2,  represents  the  filling  of  the  lock  by  operating 
the  valves  more  slowly,  taking  longer  to  fill  the  lock,  but 
with  less  surge  in  the  upper  level.  The  effect  of  each 
valve  movement  may  be  noticed  in  the  fluctuation  of  the 

upper  level. 
When  the  water  suddenly  drops  in  the  upper  level, 

as  shown  in  Fig.  1,  it  may  be  imagined  what  effect  this 
would  have  on  a  vessel  lying  moored  above  awaiting  her 
turn  to  lock  down.  The  vessel  is  caused  to  surge  violently 
ahead  and  then  back,  and  if  the  linemen  are  not  standing 
by  the  mooring  cables  they  will  break,  allowing  the  vessel 
to  get  out  of  control. 

Fig.  3.  —  Emptying  of    lock      Fig.  4  —  Emptying  of  lock  by — .-tu  ,.„!..„-  „,:a„  n^a^  gradual  operation  of 
3.  ̂ .         «_.iinj.,j  ..x.£,  w* 

with  valves  wide  open. 
valves. 

Figs.  3  and  4,  represent  the  emptying  of  the  lock. 
Fig.  3,  with  the  valves  wde  open,  and  Fig.  4,  by  a  gradual 
operation  of  the  valves.  The  curves  for  the  lower  levels 
were  not  obtained,  owing  to  the  agitated  condition  of  the 
water,  but  it  is  to  be  noticed  that  the  water  in  the  lock 
fell  1.1  feet  below  the  normal  level  of  the  lower  entrance 

before  the  gates  could  be  -opened,  indicating  the  surge 
that  was  caused  in  the  lower  level  by  the  rush  of  water 
from  the  lock. 

It  is  also  to  be  noticed  that  it  was  necessary  to  empty 
1.1  feet  of  water  out  of  the  lock,  more  than  is  indicated 
by  the  difference  between  the  normal  levels,  and  had  the 
surge  not  occurred,  the  lock  gates  might  have  been  opened 
one  minute  and  thirty-three  seconds  sooner. 

If  the  draft  of  a  vessel  being  locked  down  was  equal 
to  the  full  draft  of  the  lock,  she  would  rest  on  the  bottom 
of  the  lock  when  the  gates  were  opened,  until  her  water 
marks  were  one  foot  out  of  water,  and  she  could  not  move 
out  of  the  lock  on  her  own  steam  until  the  return  surge 
lifted  her  off,  or  about  three  minutes  later.     It  will  be 
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Fig.  5.— Action  of 
vessel  moving 

ahead  engines 
•  u  li  d  e  n  I  y 
reversed. 

Fig.  6.  —  Ve««;l 
effecting 

landing  on 

port  side. 

Fig.  7.  —  Vessel uttentpting 
landing  on 
starboard  side, 
c  a  u  s  i  n  g 
accident. 

Fig.  5.  r  -  the  action  of  a  ve>isel  when  moving 
ahead  and  ht.    «.>.  ar--  -"f!''-  rily  reversed  to  slop  her. 
the   rudder   remaining    ; 

vessel's  propeller  causes  Iik and  her  stern  to  port.     This 

1^.  The  action  of  the 
ixiw  to  swing  to  stanboard 
is  an  important  point  when 
it  is  evident  that  it  would 
>n  her  port  -^ide  than  on  her '  making  a 

pier  in  an 

i    side.     Fi^;.    (I   re] 
'>n  her  port  side:  sin 

oblique  direction  and  reverses  her  engines  so  that  she  will 
come  to  a  slop  before  sinking  the  pier.     When  her  bow 
comes  cl<.>se  lo  the  pier  a  bow  line  is  put  out  and  her 
(  "  ""  ng  to  reverse  her  stem  is  ihrowTi  towards 

It  easy  to  get  out  a  stern  line.     Kig.  7, 
'tempt- 
of  her 

i-d  her  •-u-rn  lo  swing  away  Irom  the  pier 
thiv  failed  to  get  a  stem  line  out  in  lime 

and  the  ung  across  the  canal.  .An  upbound  vessel. 
which  w..    ...   .  .ng  at  a  fairly  rapid  speed,  was  unable  to 
stop  and  attempted  to  pass  around  the  stem  of  the  other 
vessel,  but  was  forced  ashore  on  the  other  side  of  the  canal. 

r~ar~~) 
Fig.  8.  —  Sketch  »! 

on  S.  S  .Mai: 

.ident 

Fig.  9.  —  Sketch  showing  anidmi 
at  .Morrisburg. 

Fig.  10     -  Sketch  showing  accident  narrotth 
aveited,  S.  S.  .Marie  Canal 

Fi^.  il.  ill'.; 
canal  at  Mon 
moving  up  the  caiutJ, 
left  at  this  point.     A  . 
safety,  in  the  bay  on  \\ 
vessel  held  too  close  tu  i   
and  when  she  attempted  to  lu: 

to  come  round  as  the  sucti  ■ 
with  the  re-ult  tliat  the  \' 
vut  the  scow  in  two. 

r 
e 
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l1l<-      itl! l.f      f\ 

-  JP.iLU».! 
This  accid-  "'    -"  •  ■• attempting  to 

The  vessel  un  un-  m-nn 
allowinL'   the  \t.--el  on  the  outside  to  have  '. 
of  The  point   should   be  covered  by  uxl   ̂ ^^ TV). 

What  was  nearly  i  of  this  kind  is 
illustrated  in  Fig.  10.  smu».!!  -ii<«-  mv  lower  eninuKe  lo 
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the  Sault  Ste.  Marie  Canal.  The  vessel  leaving  the  lock, 
when  her  bow  cleared  the  end  of  the  lock  wall,  began  to 
swing  to  starboard  and  threatened  to  collide  with  the 
waiting  vessel.  The  captain  realized  that  if  he  reversed 
the  engines  the  vessel  would  not  be  stopped  in  time  to 
avoid  a  collision  and  that  the  bow  would  surely  be  thrown 
further  to  starboard,  making  a  collision  certain,  he  there- 

fore signalled  full  speed  ahead,  put  the  helm  hard  over 
to  hold  the  bow  to  port,  and  succeeded  in  clearing  the 
waiting  vessel  by  a  ver\'  narrow  margin.  These  three 
cases  are  given  to  illustrate  the  important  influence  that 
suction  has  on  the  movement  of  vessels  in  confined  waters. 

Fig.  11.  —  Upper  entrance  S.  S.  Marie  Canal  showing 
difficulty  of  large  vessel  passing  another 

waiting  vessel. 

<I 

Z>    <    '■°g 

Fig.  12.  —  Suggested  improved  entrance. 

Fig.  13.  —  Suggested  wider  entrance. 

Fig.    14.  —  Suggested    entrance    opening    on    wide 
expanse  of  water. 

When  the  Canadian  Lock  at  Sault  Ste.  Marie  was 
designed  it  was  thought  that  the  dimensions,  60  feet  by 
900  feet,  were  ample  for  many  years  to  come.  When  the 
canal  was  opened  in  1895  there  were  very  few  vessels  over 
400  feet  long  and  their  greatest  beam  about  50  feet. 
Ten  years  later  there  were  23  vessels  over  500  feet  long 
and  the  greatest  beam  was  not  much  less  than  the  width 
of  the  lock.  To-day  there  are  121  vessels  between  500 
and  600  feet  long  and  42  over  600  feet  long  while  their 
beam  has  increased  to  64  feet  or  four  feet  wider  than  the 
Canadian  Lock. 

The  special  case  given  above  of  the  time  of  an  up- 
bound  vessel  to  enter  the  lock,  (50  minutes),  shows  the 
difficulty  experienced  in  not  having  sufficient  space  for 
the  water  in  the  lock  to  pass  the  vessel.  It  would  have 
been  almost  impossible  to  lock  the  larger  vessels,  (58  x 
600  Feet),  that  have  been  passing  through  for  many 
years,  without  opening  the  valves  behind  down  boimd 
vessels  and  allowing  water  in  to  fill  the  space  behind 

the  vessel  as  she  moved  out.  The  average  time  mention- 
ed above,  7  minutes,  taken  by  down  bound  vessels  to 

move  out  of  the  lock,  would  have  been  increased  by  ten 
times. 

It  is,  therefore,  evident  that  a  lock  should  be  designed 
as  to  width  and  depth  so  that  the  largest  vessel  likely  to 
use  it  for  many  years  to  come  could  move  in  and  out  of 
the  lock  freely  on  her  own  steam.  That  is  to  say  that 
the  lock  should  be  at  least  ten  feet  wider  and  a  foot 
deeper  than  the  largest  loaded  vessel.  The  additional 
foot  in  depth  is  required  on  account  of  the  surge  in  the 
lower  entrance  when  emptying  the  lock,  (See  Figs.  3  &  4). 

Fig.  11,  shows  the  upper  entrance  to  the  Sault  Ste. 
Marie  Canal  and  indicates  the  difficulty  that  the  large 
six  hundred  foot  vessel  has  in  passing  a  waiting  vessel 
of  the  same  size;  and  it  can  be  imagined  how  much  delay 
occurs,  as  the  outgoing  vessel  has  to  move  so  slowly  so  as 
to  avoid  a  collision. 

Fig.  12,  shows  an  improved  entrance.  The  incoming 
vessel  is  moored  on  her  port  side,  which  is  the  vside  easiest 
for  her  to  land  on;  and  she  is  lying  outside  the  line  of  the 
lock  so  as  to  be  as  far  as  possible  removed  from  danger 
of  collision  with  the  outgoing  vessel.  The  lock  wall  on 
the  port  side  of  the  outgoing  vessel  is  carried  straight 
ahead  to  a  point  about  opposite  the  middle  of  the  waiting 
vessel  so  that  that  the  outgoing  vessel  may  move  rapidly 
without  danger  of  swinging  towards  the  waiting  vessel. 
If  this  wall  were  not  carried  so  far  ahead  the  outgoing 
vessel  would  have  to  move  slower  so  as  not  to  swing 
towards  the  waiting  vessel  when  the  suction  released  her 
bow. 

Fig.  13  shows  a  wider  entrance  in  which  the  waiting 
vessel  lies  in  an  oblique  line.  The  lock  wall  on  the  port 
side  of  the  outgoing  vessel  would  not  be  carried  so  far 
ahead.  The  incoming  vessel  when  about  to  enter  the 
lock  moves  ahead  until  her  bow  comes  to  the  end  of  the 
lock  wall,  then  snubs  with  her  bow  line  while  her  propellor 
still  works  ahead,  causing  her  stern  to  swing  out  so  that 
the  axis  of  the  vessel  becomes  parallel  with  the  axis  of 
the  lock,  when  she  lets  go  her  bow  line  and  moves  into 
the  lock. 

The  incoming  vessel  in  figure  12,  takes  longer  to 
move  into  the  lock,  as  she  has  first  to  snub  with  her 
stern  line  and  back  her  propellor  to  throw  her  bow  out, 
then  to  go  ahead  and  when  her  bow  comes  to  the  end 
of  the  lock  wall,  snub  with  the  bow  line,  and  still  moving 
ahead  throw  her  stern  out.  This  vessel  has  two  move- 

ments to  make  before  entering  the  lock,  whereas  the 
vessel  in  Figure  13,  only  has  one  movement  to  make. 

Figure  14,  shows  an  entrance  which  opens  on  a  wide 
expanse  of  water.  This  entrance  would  allow  vessels  to 
move  with  the  greatest  ease  and  woidd  give  the  best 
dispatch.  It  must  however,  be  remembered  that  local 
conditions  would  have  to  be  considered  in  adapting  any 
one  of  these  entrances. 

The  depth  of  the  water  in  the  approaches  should  be 
at  least  two  feet  deeper  at  low  water  than  the  draft  of  a 
vessel,  as  records  have  been  obtained  where  vessels  have 
settled  as  much  as  one  foot  when  running  at  full  speed. 

In  the  above  paper  the  writer  has  endeavoured  to 
show  how  costly  it  is  to  vessels  to  be  delayed,  to  show 
the  causes  of  delay  insofar  as  canals  are  concerned,  and 
to  show  how  these  delays  may  be  overcome  to  some 
•extent  in  the  design  of  a  lock  and  approaches. 
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By  Alfred  D.  Flinn,  .sc.  "'''y,  r.'iji'i'rt ,',j  i  .«unoi. 

H'l/A  the  Collaboration  of  Alfred  W.  Kiddie  ami  Horri*on   W.   '  /ui»/ 

1>  iKiiii': 
which  di. 
professions  ol 

IniriKJuciion 

iji  Councilï.  ConiniiittH-  on  Lictii\JnK 

»■!  1  >....,   .;    I'""    V-iian  it-  '  -^  •■•'  '■■■«'■■'v,  a 
i:  >r  ihi'  :  >n  of  1  :  ictl 

r  '.'.de  m  un-  mil  a  deliiinion  m     i!i;;.:u-er" 
'.     Manv  atteniiits  at  such  dehiutions 
'  ly  the  S  of 

1  other  1  the 
■Ati  AUri-d  W  .  Kiddle,  Esq..  ol  Kiddle 

    .i.    ,          ^ork.  patent  attonu'\-    \-^Kiate  of 
the    American    Institute   of    Electrical    1  s,    and 

1  >irector  llarhsun  \V.  Craver,  of  Engine  mi.  .^xxieties 
l.il)rary.  The  results  of  these  labors  are  worth  recording 
lor  the  convenience  of  future  inquirers. 

Many  definitions  of  "engineer"  and  "engineering" 
were  found  in  dictionaries,  encyclojxxiia^  and  engineering 

'  '  '  rs  were  drafted.  None  proved  adequate 
I  a  statute,  for  none  was  found  suflicient- 
for  the  modem  iirofes^ioii  of  en^^ineering 

Mj  include  architecture  and  ixjsmIjIv  other 
the  applied  sciences.  The  Committee  on 

Î  icensing  of  Engineers  concluded  thai  ii  was  impraclic- 
..  r  to  write  a  definition  suited  to  its  purposes.  Funher- 
iiK-ie.  a  definition  did  not  seem  essential  to  a  law  providing 
lor  the  registration  of  engineers.  It  was  deemed  sullicient 
to  assume  that  courts,  commissions,  and  juries  would 

know  what  an  engineer  was  for  tlie  purposes  of  an\'  case 
:  '  :  I  .   would  know  wliat  a  doctor  or  a  caqx-nter 

\i,.i-.  1  :.(:ilore  the  recommended  bill  was  drafted  with- 

out a  definition  of  "engineer"  or  of  "engineering". 

For  the  purposes  of  legislation  a  suitable  definition 
«hould  be  so  worded  as  to  stand  the  test  of  trial  in  court  : 
-i  ■  aid  include  all  branches  of  the  engineering  profession, 
U)  be  regulated  by  the  law,  but  not  other  professions, 
and  should  exclude  those  men  who.  by  an  unfortunate 
dual  ■     .lish  vixrabulaiy.  are  also  called  engineers, 
alih'  i  in  a  different  vocation.    In  other  words, 
the ,  lewal  ticiuiuion  should  include  all  the  varieties  of 
pr< 'fe^^K>nal  eii^;ineers  to  be  governed  by  the  given  law, 

and  comprise  all  the  functions  constituting  their  pro'^es- sional  practice;  but  should  exclude  the  men  who  run 
enijmes,  an  equally  worthy  but  different  vocation.  Defini- 

tionsof"  r"  and  "■  ing"  have  bc^n  e•^sayed 
by  man'  In  tr  i-m  it  should  N'  n-mem- 
lvrf<i  '.!  :Utn  ui  the  purpo>ie  ■  iite 
nvj'  'v  <  nt  from  th(.>se  to  be  j'  .jxin 

fd  in  laudatory  statements  about   the 
;  ;   —       .     .:i  kinds  of  definitions  should  be  slated  in 
such  terms  that  they  would  not  soon  become  obsolete. 

Both  Mr.  Kiddle  and  Mr.  Craver  made  many  helpful 

suggestions  and  aided  in  this  compilation  in  more  waN-s 

tlian  one.     Mr.    K 

tionanes  a-"'  ■• gniphy  on  1 
draft «yl  te: 
>U^'l't-^Ii'<l  1 

sic  .1 

thai  li  ^ 
thi-  (ii  -i 
ol 

llOi  I''    »■»  1  ii*.  lilt 
lion.     Others  t.  > 

and  fri  ■     '  : 
few   y.  ', 

cu: 
II 
or  all   ol    the  1 
commerce.     M„..   ,    ..   ̂   - ...    „,;ii 

"engineer"  which  only  a  lew   .  old  ikk  have 
been  granted  the  privilege  of  sum 

Tliis  study  is  not  exhaustive  >  abject.     It  is 
simply  a  product  of  the  available  lime  and  lacililie>. 

Tentative  and  Miscellaneout»  Definitions 

1.  Ergiiieer —  One  who  is  enpaeed  in  practicing  the 

art  or  science  r-'  '  '  '  .  ai>d 
utilization  of  I  :  -lan- 

ces of  Nature  and  lu  liie  ma- 
chines, apparatus  and  strut                           ̂      .    same. 

Note:  This  is  concise  in  its  expression  but  compre- 
hensive in  its  meaning  and  application. 

Alfrtd  W.  Kiddle 

utiîirinc  oi  in 
2.  Engineer  —  One  who  i«  eneaced 

directing  or  instni 
principles,  forces.  ]■:   , 
the  production,  manulacture.  c 
use  of  things;  or  who  utilize*  oi 
in  the  utilizxition.  production.  : 

and  operation  of  means,  m  "  ' structures  for  utilizing  or  c. 
properties  and  substances  oi  lUiiuii.     .Uiiixl  \\ 

3.  A'nyiMK-rifii;  —  Is  the  art  or  sci--"   ^ directing  or  instructing  others  in  the 

pri:       •       -  '     -  - 

use  ul    llil:  ^ 
Others  in  ; 
struction  and  :i  oi  means,   mt 
devices   and   >..      ?   for   utilizing  c:    .:..,       .^    ...e 

principles,  forces,  properties  aixl  su^taiKvs  ol  naiurv.— 
Alfred  W.  Kiddle. 
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:i 
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4.  Engineer  —  He  who  practices  the  art  or  science  of 
engineering. 

Engineering  — Tht  art  or  science  governing  the 
application  of  the  forces  and  materials  of  nature  to  the 
use  of  man.  —  J.  V.  Davies. 

5.  A  Professional  Engineer  is  a  man  informed  in  the 
principles  of  engineering,  and  professionally  engaged  in 
the  practice  of  engineering,  as  hereinafter  defined. 

Engineering  is  the  art  which  applies  science  and 
scientific  methods  to  develop  and  control  resources  of 

Nature  for  the  use  of  Man;  it  involves  measuring,  direct- 
ing of  forces,  inventing  of  processes,  instructing  and 

directing  of  men,  and  organizing  of  himaan  efforts,  for 
the  fabrication  of  machines,  the  erection  of  structures, 
the  production  and  transportation  of  articles  of  commerce, 
and  the  maintenance,  operation  or  demolition  of  machines 
and  structures;  its  purpose  is  the  advancement  of  the 
welfare  of  Mankind.  —  Alfred  D.  Flinn. 

6.  Engineering  ■ —  Definition  in  large  letters  on  the 

wall  of  Engineering  Societies  Library,  New  York;  "Engin- 
eering, the  art  of  organizing  and  directing  men  and  con- 
trolling forces  and  materials  of  nature,  for  the  benefit  of 

the  human  race."  —  Henry  Gordon  Stott,  Presidential 
address  1908,  to  American  Institute  of  Electrical  Engin- 
eers. 

7.  Engineering  —  S.  E.  Lindsay,  engineer  for  the 
Puget  Sound  Traction,  Light  and  Power  Co.,  Seattle,  has 
recently  proposed  the  following: 

"Engineering  is  the  practice  of  safe  and  economic 
application  of  the  scientific  laws  governing  the  forces  and 
materials  of  nature  by  means  of  organization,  design  and 

construction,  for  the  general  benefit  of  mankind." 
"An  Engineer  is  one  who  is  properly  qualified  to 

engage  in  the  practice  of  engineering." 
8.  "If  the  phrase,  'for  the  general  benefit  of  mankind' 

is  eliminated,  Mr.  Lindsay's  definition  is  pim_ilar  to  the 
one  first  given  in  Gillette's  Handbook  of  Cost  Data  ten 
years  ago,  namely,  'Engineering  is  the  conscious  applica- 

tion of  science  to  the  problems  of  economic  production.' 
Mr.  Gillette  pointed  out  that  since  management  had  be- 

come a  science  it  was  unnecessary  specifically  to  mention 
the  management  of  men  in  defining  engineering.  In  the 
new  Handbook  of  Mechanical  and  Electrical  Engineering, 

by  Gillette  and  Dana,  Mr.  Gillette's  original  definition  is 
slightlv  changed,  and  it  reads:  'Engineering  is  the  system- atic application  of  science  to  the  problems  of  economic 

production.'  " 
9.  "A  definition  is  a  brief  specification.  A  definition 

of  engineering  specifies  what  human  activities  are  of  an 
engineering  nature.  Most  of  the  older  engineers  at  first 
refused  to  revise  the  Tredgold  definition  so  as  to  admit 

'management  engineers',  'industrial  engmeers,'  'efficiency 
engineers,'  'cost  analysis  engineers,'  and  the  like,  to  the 
brotherhood  of  technical  engineers.  Even  yet  the  re- 

quirements for  membership  in  many  of  the  great  engineer- 
ing societies  are  so  worded  that,  if  taken  literally,  a 

management  engineer  could  not  become  a  full  member 
without  qualifying  as  a  designing  or  constructing  engineer. 
Thus  the  old,  narrow  conception  of  engineering  still 
survives  in  the  by-laws  of  engineering  societies,  even 

though  a  modern  definition  'is  written  in  large  letters  on 

the  wall  of  the  engineers'  library  in  New  York'  "  — 
"Engineering  and  Contracting,"  October  8,  1919. 

10.  Definitions  of  Engineering:  Committee  of  Develop- 
ment American  Society  of  Civil  Engineers,   October  1919. 
(a)  Engineering  is  the  science  and  art  of  directing 

the  great  sources  of  power  in  Nature  to  the  use  and 
convenience  of  man. 

(b)  Engineering  is  an  art  and  science.  It  is  a 
science  in  so  far  as  physical  laws  are  its  basis,  and  an  art 
in  so  far  as  in  the  application  of  these  laws  the  things 
designed  and  constructed  develop  the  spirit  of  progress, 
the  creation  of  wealth,  and  the  well-being  of  all  peoples. 

Engineering  is  generally  divided  into  four  major 
divisions,  viz.,  civil,  mechanical,  electrical  and  mining. 

The  practice  of  engineering  requires  knowledge  of 
physical  laws,  forces,  and  the  materials  of  Nature. 

The  professional  engineer  is  one  who  by  reason  of 
special  training,  education,  and  experience  is  qualified  to 
design  and  direct  the  construction  of  engineering  work 
in  one  or  more  of  the  major  divisions  of  engineering. 

(c)  Engineering  is  the  creative  science  and  art  of 
applying  economically  the  materials  and  forces  of  Nature 
to  the  use  and  convenience  of  man. 

(d)  Engineering  is  the  science  of  industrial  effort, 
and  the  science  and  art  of  applying  this  effort  for  the 
welfare  of  the  public. 

An  engineer  is  one  versed  in  the  science  and  art  of 
industrial  effort  made  for  the  purpose  of  public  welfare. 

11.  Definition  of  Engineering,  fro7n  a  Typical  Laiv  for 
Registration  of  Professional  Engineers,  Drafted  by  a  Joint 
Committee  of  American  Society  of  Civil  Engineers,  Amer- 

ican Society  of  Mechanical  Engineers,  American  Institute 
of  Electrical  Engineers,  American  Institute  of  Mining 
Engineers,  Society  of  Naval  Architects  and  Marine 
Engineers,  American  Institute  of  Consulting  Engineers, 
February,  1915. 

"A  person  practises  professional  engineering  within 
the  meaning  of  this  act  who  practises  any  branch  of  the 
profession  of  engineering  other  than  military  engineering. 
The  practice  of  said  profession  embraces  the  design  and 
the  supervision  of  the  construction  of  public  and  private 
utilities,  such  as  railroads,  bridges,  highways,  roads,  canals, 
harbors,  river  improvements,  lighthouses,  wet  docks,  dry 
docks,  ships,  barges,  dredges,  cranes,  floating  docks  and 
other  floating  property,  the  design  and  the  supervision  of 
the  construction  of  steam  engines,  turbines,  internal 
combustion  engines  and  other  mechanical  structures, 
electrical  machinery  and  apparatus,  and  of  works  for  the 
development,  transmission  or  application  of  powers,  the 
design  and  the  supervision  of  mining  operations  and  of 
processes  and  apparatus  for  carrying  out  such  operations, 
and  the  design  and  the  supervision  of  the  construction 
of  municipal  works,  irrigation  works,  water  supply  works, 
sewerage  woiks,  drainage  works,  industrial  works,  sanitary 
works,  hydraulic  works  and  structural  works  and  other 
public  or  private  utilities  or  works  which  require  for  their 
design  or  the  supervision  of  their  construction  such  expe- 

rience and  technical  knowledge  as  are  required  in  Section 
8  of  this  act  for  admission  to  examination.  The  enumera- 

tion of  any  public  or  private  utilities  or  works  in  this 
section  shall  not  be  construed  as  excluding  any  other 
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puruK  i>t  priv'atr  utilities  i.i   wi-iks  which  m; 
rx|kTiriwf  aikd  ttxiinual  kiM>wlc<l;:r  liir   ihcii 

It.     u  tti.  Il      •     V  r«r  V      I  ft'  X  iMr-r  «f  V .1.  f     ..( 

b. 

I'ri 

'liictiix»  ]>rulc-»Mutuil  rii|.'iiu^hnK- .  r"    means    any    |XT>Ain    whu     ,*^'*T*^ 

1.     lllC    «UK-     win»    ' 

:  _  ,  ,ii->.     The  men  w 
l(  i»n  ol    the    I  im«l    Slates   were 

lln<   ̂ "w  .imI  attempt  to  do  the  ""-^--ii'. 
to  do  the  best  p*>ssihie  with  the  f;ii  them.         1 
O  ■'        1   -  -   1   ..V  UH- i-i-<u  i.u  Ke^TVe      Pro 
A  wt  .MS  di-tinitfh'  as  an 

ir-  oa   vshiih   \vi    .     '  :u 
ri  rs  of  a  store  ol  is- 
tnbuie   11  er^i   ajjain  over   the   llllr^ly   lands   In 
luniufl.  Cii;   :  ditch       .    .     More  and  more  we  will 
find  use  for  the  man  who  thinks  ahead  with  the  sure 

b:-  ̂   ■  -î-id  of  facts.  This  is  statesnaanship;  this  is 
t  :  X."    -  Extract  from  letter  of  Hon.  Franklin  K. 
La:ic,   >Lv  ..f  the   Interior.    ̂   31.    1920.   to 
John    R.  .    Editor   and    1  r,    "Industrial 
Nlanagemeiu  ",  published  in  February,  1^20,  issue  of  that 
paper. 

Definitions  of  "Art",  "Science",  "Profession" 

13.  "Art  -* 
of  the  word,  n  in 
Nature.  An  and  .Nature  are  the  two  most  comprehcnMvc 
genera  of  which  the  human  mind  has  formed  the  concept- 

ion. Under  the  genus  Nature,  or  the  genus  .\rt,  we  include 
,,11   ,1,      -henomeiia  of  the  universe.   We  desit;nate 
i.  as  Nature  all  which  e.visls  independently  of 

our   siud  ■  !  other  words, 
those  ph^  \  which  we  do 
not  I  •  rly  as  .\rt, 
all  w .  I    in  other 

words,  the  pi.  i  which  we  do  add  by  study,  foie- 
thought  and  c.^^..    to  those  existing  independently  of 
us.   If,  though,  we  were  called  upon  to  frame  a 
general  di  '-'•  -  of  Art  leavmg  room  for  every  accepted 
usace"of  i.  it  would  run  thus:     Every  retaliated 
(•■  ....  ^^ 
i.:  -les 

aixl  tlu:  result  ol  every  sud»  operation  or  dcxlcniy." — 

14.  "Science —  consists  i'    " 
doing.     \N'hal  I  must  do  in  '  • dinate  to  or  c  W  liai  I  nu.  in 

order  to  do,  .    ̂   .     ,  .ue  lo  or  cc:  in 

Art."  —  Encyclopaedia  Bntaimica,  9th  Edition. 

15.  /■  •,-•'.4  /. 
as  a  voc  .  .       .::  which     . 

used  in  the  ser\'ice  of  society,  or  of  other  : 
a  valuable  consideration.     Under  such  a  di,....i 

I  .    J  .     i  1.    Ji  IIUI'*  'li. 

16.  A      f     .''■■>•■•      ̂ »    f?i-riMi-<!     ;i-     ?ii-in,'     **.i     \i«r«tv<,»» 

founded  u\<- 
JX)Se    of     wiiiiii     i~     io     ̂ uiJj^ii      '. 
si-rvice  lo  others,  for  a  direct  a: 
wholly  ap;in  from  the  ex  .;.  . 

17.  Art    -  Practice  ' 
in  the  use  of  means  for 
(li  Skill  in 

plislunent  > devised 
result  ;  ; 
branch  of  1  o  be  st.. 
as  the  art  v.,  ....L..metic;  i 
Schoolmen.     (3»  Facility  rt 
ity;     hence      power.     New    m.i:;u.i:u    i 'k edition. 

18.  Seiencf  —  \.  Knowledge  gained  and  verified  by 

exact   obsêr\'ation   and   correct    •'     '  " 
methodically    formulated    and 
system;  also,  the  sum  of  universiil  k 

Science  in  the  wide  '    ' 
embracing    la-   exact    k 

env 

bv 

kh. 

phi:      , ...       ̂    -: 
word  is  used  as  includmg  only  the  tu^t  twx)  div 
science  proper. 

"^     \n\  (iiii:ir!nii-nt  of  kudW  lixi.  i-  r.\  whii  h  thr  Ti-~ul!-. 

of  1 
an  CA.li.  ■.    .i::v:    -  .  -  i'  . 
ing  some  subject  or 

or  ' boi. 

ï4.'iclk.'ca  ul  aslruiiUUi\  , 

The  "îcience<  are  dtxi-iible  into  lU  the  mathema* 

lis.  lor 

i  ever\' 

ena  oi iDi  the .eatuig  ol   man; 



390 JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 

In  the  progress  of  human  knowledge  a  science,  in  its 
earliest  and  simplest  form,  is  usually  a  mere  collection  of 
observed  facts,  like  thé  knowledge  of  the  movement  of 
the  heavenly  bodies  possessed  by  the  ancient  Egyptians. 
The  next  step  is  to  correlate  or  generalize  these  facts, 
forming  a  system  like  that  of  Ptolomy,  or  Copernicus; 
the  next,  to  formulate  these  generalizations  as  laws,  as 
was  done  by  Kepler;  the  final  step,  to  proceed  to  some 
principle  or  force  accounting  for  these  laws,  usually  by 
the  aid  of  mathematical  analysis,  as  was  done  by  Newton 
in  his  theory  of  universal  gra\atation.  The  tendency  of 
modem  physical  science  is  toward  this  more  complete 
generalization,  its  goal  being  the  discovery  of  a  principle 
that  shall  connect  all  physical  phenomena.  New  Standard 

Dictionary-,  1916  edition. 

19.  Profession —  1.  An  occupation  that  properly  in- 
volves a  liberal  education  or  its  equivalent,  and  mental 

rather  than  manual  labor;  especially,  one  of  the  three 
so-called  learned  profession. 

2.  Hence,  any  calling  or  occupation  involving  special 
mental  and  other  attainments  or  special  discipline,  as 
editing,  acting,  engineering,  authorship,  etc.,  also,  the 
collective  body  of  those  following  such  vocation.  New 
Standard  Dictionary,  1916  edition. 

A  Test  of  the  Adequacy  of  Tentative  Definitions 

Note:  Additions  should  be  made  to  the  columns 
below,  if  they  do  not  cover  all  branches  of  modern  profes- 

sional engineering,  exclusive  of  military  engineering. 

20.  Engineer:  One  who  is  engaged  in: 
discovering 

fViû 

investigating 
developing 
controlling 
measuring 
conserving 
adapting 

utilizing  and/or 
instructing 
others  concerning 

tne 

principles 
forces 

powers 
properties substances 
elements  and /or 
resources 
OF  NATURE: 

And/or  one  who  is  engaged  in: 

Inventing ^for  utilizing 

discovering employing fihe 

devising controlling principles 
investigating 

directing forces 

developing means rendering 

powers designing methods available 
properties constructing processes 

adapting substances 

erecting machines transforming elements  and/or 

producing apparatus generating resources 
making devices  and/or distributing ,   OF  NATURE 
operating structures and /or 

employing transmitting 

practising  am 1/or 
instructing  others 
concerning 

Alfred  W.  Kid 
die 

Detailed  Description  of  Professional,  Civilian* 
Engineering  to  Include  Members  of  all 

Branches  of  the  Profession 

{Exclusive  of  Military  Engineering.) 

Note:  Emendations  may  be  made,  if  the  following 
statement  is  not  sufficient.  It  is  intended  to  be  used  as 

an  aid  in  framing  definitions  of  "engineer"  and  "engin- 

eering". 21.  A  professional,  civilian  engineer  is  one  who,  being 
informed  in  the  natural,  mathematical  and  sociological 
sciences  and  the  industrial  arts,  is  engaged  in: 

1.  discovering  and  developing  forces,  materials  and  other 
resources  of  Nature; 

2.  measuring   forces  and   the   properties  of  materials 
(substances)  ; 

3.  utilizing  resources  of  Nature  for  the  benefit  and 
convenience  of  Man; 

4.  inventing  machines^  structures,  processes  and  devices; 

5.  organizing  men,  equipment  and  facilities  for  con- 
struction or  production  or  demolition; 

6.  designing,  constructing  and/or  maintaining  or  demo- 
lishing structures; 

7.  designing,  constructing  and/or  maintaining  or  demo- 
lishing machines  of  all  kinds,  and /or  directing  their 

operation; 

8.  designing,  constructing  and/or  maintaining  or  demo- 
lishing ways  and  means  of  communication,  transport- 
ation, illumination,  heating  and  ventilation,  and/or 

facilities  therefor,  and /or  directing  their  operation; 

9.  designing  and  constructing  vehicles,  vessels  and  other 
means  for  transporting  persons  and/or  goods  on,  in, 
through,  over,  under  land,  water,  air; 

10.  investigating  properties,  projects,  prospects  and  routes  ; 

11.  investigating  methods,  efficiency  and  economy  of 
construction,  production  and/or  operation; 

12.  surveying  land,  bodies  of  water,  mines,  structures, 
and  quantities  of  materials,  incidentally  to  other 
functions  of  professional  practice; 

13.  excavating,  embanking,  grading,  tunneling; 

14.  inspecting  and  testing  materials,  methods,  processes, 
machines  and  structures; 

15.  generating  and/or  transmitting  power,  light,  heat 
and  intelligence; 

16.  regulating,  surveying,  conserving  and  utilizing  water 
and  other  natural  resources; 

17.  regulating  streams  for  prevention  of  floods  or  improve- 
ment of  navigation; 

*Used   with   the   early   broad   meaning   of 

opposite  of  "military". 

'civil",    as   the 
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ao. 
21. 

22. 

23. 

24. 

m     iti  vli'iiiiii'     11  iii^i  I  111  t  int'     iii:iiiil.itiiiiit'  -iiiil    ill   olM-fillltl^ 

i»U!it-î> 
.i::vi   wiiHi    .lui^    I»*   1 1,1  \  1 L.  .1 1 1» '1 1 , 

ly.  rtxiaiiniiu:  ̂ ^;l^tl*  lands  l»y  drainage,  irriK:<i>""  i'"' 
olhcr  mcihiids  ol  iinprovemf nt  ; 

supt>Iyini;  ct.»iiuiiuiutir!>  aiKl  industriel  wilh  water; 

draiiiinii  or  sewering  cities,  tuwnt»  or  other  areas», 

dispoiiinK  of  sewage  and  other  wastes; 

de:nohs)iinK  structures  and  machines; 

developing  and  improving  forests,  parks,  and  public 
and  pnvale  Krwunds, 

25.  preparing;  plans.  ions,  contracts,  drawing, 
and  other  diKunu...  ..  ;  purix>ses  of  construction, 
production  or  demolition; 

26.  and  or  directing,  instructing,  supervising  others  in 
any  of  the  above  functions; 

27.  and  or  giving  advice  in  regard  to  any  ot  said  functions; 

28.  and  or  directing,  in«tnictinp,  super\'i<ing,  or  sur>er- 
i:  those  i  1  or  unskilled 
L.     olved  m  I- „.       :-   ,,     ,    ;         us. 

29.  In  the  foregoint;  p-iraeraphs,  "construction"  is  meant to  include  ii^.  erection,  re<onstruction, 
alteration,  ini;  ;     _    .-lU  and  repair, 

30.  With  all  the  machines  and  structures  mentioned  above 
are  included  their  appurtenances. 

31.  In  all  the  functions  of  the  professional  en^^neer  the 
mental  elements  predominate,  including  the  ability 
to  orieinate,  adapt,  analyze  and  apply;  in  contra- 
di-tiii.  ti.in  to  the  functions  of  the  mechanician, 
t'  1.  constructor,  computer,  craftsman,  or 
oiJ^i.MiNc,  in  whidi  predominate  physical  or  mental 
skil!  gained  by  instruction  and  repetition, 

22.     S'jme  Designations  of  Modern  Engineering 
.Specialities 

(,.!>  liru'inrrnnr 
iUlg 

.Aeronautical  Eneineering 

.Ainncullural  1- 
Automotive  1 
Bridge  El 

L 

Cl'I.llllH.     1 
Chemical 

Civi'  • 
C(<m!  :t»ering 
C 

1' 1 

Electric  Railway  Kmrineer'g Electrochemical  lùi^^ineering 
Experimental  En^jineerini: 
Fire  Prevention  En^meering 
Forestry  Engineering 

Irrieation  Eneineering 

ng 

cring 

.Manne  Kn^;mee^ng 

\f  ;it  i-r'.;(]x   f-^n- ■! lu -i-r' tig 
M'      ...  ing 
MiKi-iui  jJlL.u   i.!!Kineering 
Militarv  Enkàneering 

^'  ■  ng 

Naval  .Architecture  or  En- 
gineering 

Ordnance  Engineering 
Petroleum  Engineering 
Power  Entrineenng 
Radio  F  ig 
I^ilroati  iring 

lllui:. 
Industn. 

Water  ?Mi|)|>ly 

Historical  .Vote»  on  "Kngineer"  and  ••.\rthilrcc"* 

23    Histr>rically    the    bui'''-'^-   •■*'  (■••fifi.  ,-;,.■  .     t»-- miht.iry    en^'iiut-r,    and    th< 

and  we  k: 
i..  In  his  illu:       

o!  I  ng".  F*rolessor  L.  J.    lilden,  ol 
thai  .  I  i  u .  ius.  in  his  treatise  written  al*  "'  ' 
of  the  Chri-tian  Era,  divides  the  field  of 
three  main  divisions  as  follows: 

1 .  The  .Art  of  Building. 

a.  The  construction  of  fortified  towns  and  of  worlcs 
for  general  use  in  public  places 

I,  For  defensive  ' 
walls,  lowers  a;. 

for  resistance  agaui.->i  iio^iile  attacks, 

II,     For  religious  purposes      •'■    — non  of  fanes 
and  temples  to  the  imnv 

III,    For  utilitarian  purposes  —  the 

meeting  plac'-  ''■  ""  '^".'li.  "--  -m. 

nuirkets,  cu'. 
nades,  and  au  -i:iuni  .i: 

b.  The  putting  up  of  structures  U  .•  , 

2.  The  Making  of  Time-pieces.    (Sundials,  water  ckxlcs. 
etc.) 

3.  The  Construction  of  Machinery  — 
a.  Civil       water  wheals,  screw  pumi>s.  hedometere, 

etc. 

b.  Militar>'— balistae,  catapults,  rams,  siege  machines, 

etc." 

The   ven,"   considerable   AMimnn   hrid::r   ncrrK?   the 
Rhone  River  lalxjut  1200  .A 

spans  of  from  sixty-five  ' flowing  river  subject  to 
of  architecture.     The  ti 
tic.      Michel    Angelo 

architect   of  St.  Peters,  but  he  ciciae;:x-tl  Uu.-  !urti:u.xii:u;.s 
of  Rome. 

Leonardo  da  Vind  »  1452-1519^  not  only  made  pians 

fV.r  -'  ■       ;■■•■•        '  ■    '  -"    -  :   ■  -    -■  and 
-M     -i-'id 

..f 

1.C5 

.      l.f 

.  _..  ;jL»rs, 

proroe- 

ividuals. 
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a  hydraulic  engineer  dealing  with  irrigation,  river  control 
and  harbor  works,  and  designed  a  flight  of  six  vessel-locks. 
He  styled  himself  engineer  as  well  as  architect. 

The  term  Architect  in  its  etymology  means  "Master 
Builder". 

In  the  evolution  of  construction,  two  classes  of 
builders  have  by  some  vagary  of  word-growth  been  ver- 
balh-  torn  apart  in  their  kinship  sometimes  questioned. 
It  is  odd  that  in  this  juggling  of  old  terms  and  the  emer- 

gence of  new  terms,  one  class  of  engineers,  —  and  a  class 
whose  work  is  of  the  highly-specialized,  technical  kind 
which  deals  \vith  the  direction  of  great  mechanical  forces, 
• —  has  kept  the  old  family  name,  the  Naval  Architects. 
An  accident  of  name-evolution  has  tended  to  segregate 
one  class  of  master-builders,  from  the  other  classes'  of 
master-builders.  It  may  be  thought  that  initiative  and 
imagination  are  the  qualities  of  architects,  while  engin- 

eers deal  with  the  prose  of  construction.  Analysis  will, 
however,  reveal  the  fact  that  eighty  per  cent  of  the 
architectural  structures  of  otir  cities  are  commonplace, 
with  no  peculiar  beauty  or  originality.  Now  and  again 
a  Woolworth  building  springs  sky-ward,  worthy  of  the 
phrase  "frozen  music",  and  we  recognize  again  the  master- 
builder  of  the  sixteenth  centun,'.  But  the  same  quality 
of  mind  went  into  the  wireless  telegraph,  the  airplane, 
the  Panama  canal  and  hydro-electric  developments  and 
transmission  at  Niagara.  Engineers  without  creative 
imagination  are  as  mediocre  as  architects  without  this 
same  vital  and  indispensable  attribute  of  the  master- 
builder.  Architects  must  recognize  that  scientific  ima- 

gination is  on  the  same  high  plane  as  their  own  best  crea- 
tive brought;  and  engineers  must  concede  the  esthetic 

contribution  of  architects  in  adding  to  the  durable 
satisfactions  oi  life.  Both  are  creative  workers.  — 
Francis  C.  Shenehen,  M.  Am.  Soc.  C.  E. 

Definitions  of  "Engineer"  and  "Engineering" as  Written  into  State  License  Laws 

Note:  Eleven  States  have  laws  regulating  the 
practice  of  engineering. 

24.  A  person  shall  be  regarded  as  practising 
structural  engineering  within  the  meaning  of  this  act  who 
is  engaged  in  the  designing  or  supervising  of  the  con- 

struction, enlargement,  or  alteration  of  structures,  or  any 
part  thereof,  for  others,  to  be  constructed  by  persons 
other  than  himself.  Structures  within  the  meaning  of 
this  act  are  all  structures,  having  as  essential  features, 
foundations,  columns,  girders,  trusses,  arches  and  beams, 
with  or  without  other  parts,  and  in  which  safe  design 
and  construction  require  that  loads  and  stresses  must 
be  computed  and  the  size  and  strength  of  parts  determined 
by  mathematical  calculations  based  upon  scientific 
principles  and  engineering  data.  A  person  shall  also 
be  regarded  as  practising  structural  engineering  with 
the  meaning  of  this  act  who  is  engaged  as  a  principal  in 
the  designing  and  supervision  of  the  construction  of 
structures  or  of  the  structural  part  of  edifices  designed 
solely  for  the  generation  of  electricity;  or  for  the  hoisting, 

cleaning,  sizing  or  storing  of  coal,  cement,  sand,  grain, 
gravel  or  similar  materials;  elevators;  manufacturing 
plants;  docks;  bridges;  blast  furnaces;  rolling  mills; 
gas  producers  and  reservoirs;  smelters;  dams;  reservoirs; 
waterworks;  sanitary  works  as  applied  to  the  purifica- 

tion of  water;  plants  for  waste  and  sewage  disposal; 
round  houses  for  locomotives;  railroad  shops;  pumping 
or  power  stations  for  drainage  districts;  or  power  houses, 
even  though  such  structures  may  come  within  the  defini- 

tion of  "buildings"  as  defined  in  any  act  in  force  in  this 
state  relating  to  the  regulation  of  the  practice  of  architec- 

ture.—  Illinois  Law,  1920. 

25.  Ciril  engineering,  within  the  meaning  of  this  act, 
is  the  practice  of  any  branch  of  the  profession  of  engineer- 

ing other  than  mining,  metallurgical  and  military.  Said 
profession  embraces  the  design  and  supervision  of  the 
construction  of  all  public  or  private  utilities  except  those 
in  connection  with  mining  operations  exclusively,  and 
other  works  which  require  experience,  and  the  same 
technical  knowledge  as  engineering  schools  of  recognized 
reputation  prescribe  for  graduation. —  Idaho  Laic,  1919. 

26.  An  Engineer,  within  the  meaning  of  this  act,  is 
a  person  who  is  engaged  in  the  practice  of  the  profession 
of  engineering  in  any  of  its  branches,  except  military 
engineering. —  Colorado  Law,  1919. 

27.  Joint  Committee  Definition*  of  1915  was  written 
into  Florida  Law,  1917,  Oregon  Law,  1919,  and  Iowa 

Laio  1919.  Florida  Laio  omits  sentence,  "The  enumera- 
tion of  any  public  or  private  utilities  or  works  in  this 

section  shall  not  be  construed  as  excluding  any  other 
public  or  private  utilities  or  works  which  require  such 
experience  and  technical  knowledge  for  their  design  or 

the  supervision  of  their  construction."  Iowa  Law  omits 
the  same  sentence  and  inserts  after  the  words  "such  a 
contractor," — "or  the  construction,  improving,  or  extend- 

ing of  private  drains  or  drainage  works,  private  irriga- 
tion works,  private  water  supply  works,  or  other  works 

of  a  private  nature  shall  not  be  deemed  to  be  the  practice 

of  professional  engineering  within  the  meaning  of  this  act." 

Louisiana,  Michigan,  New  York,  Virginia  and 
Wyoming  license  laws  contain  no  definition. 

*See  page  388. 

Note. — Mr.  Flinn  follows  with  definitions  taken  from 
a  number  of  catalogues  of  American  universities  and 
engineering  schools  which  are  omitted  here. 
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Inundation  Work  with  the  British  Kxpi'ditinnary  I orce 
in   i' ranee 

0".   /..  Shank;   A.M.K.l.C,  l.trultntint.   Inundation  Section  H.  K..  fill.Q..  H.  K.  V. 

Wnr.  on  a  tarer  <i::\\t  in  a  rivilirtxl  nnirtrv  fy-twit-n 

ul 

ai' 
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il.. 
in. 

-s  in  hlaxinu  new  lniil>  m 

.  :  .     .  vx       ll 
w.!   'i'c  miirr 
the  late  war.  the  ureal  War.  the  . 

histoTN".  h:!'  '^■"  put)liclv  called  \ 
no  less  a  i>^  than  ijuyd  Cit^ 

tiial   I  lie  lar^iti   ii»e 
d.»  with  it.     Intieed 

!!  wars  in 
, .  ;  s  war.  by 
:i  whom  there 

is  no  perst>ii  ikiut  qualified  to  sih.ik  «uii  authority. 

Take  the  I'hii^  wtnrxHK  of  m<>dini  wrirf.ire.  battle- 
si. 

p! a: 

p. 
Sl 
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are  they  but  children  of  an  "  s  brain? 
~  stands  in  a  class  apart  as  a  i>:<K:uLt  of  pure 
I  in  its  actual  use  il  is  inefTeclive  and  in  faci 

without  the  en^aneer's  skill. 
. ...  above  named  weapons  are  all  agencies  of 

destruction  but  it  must  not  be  assumed  that  the  engineer 

in         •  ■       '  '\  when  devising  and  oix^rating 
di  cally    all    of   liis    peare    time 
ai  warfare  with  this  fu!  ;tl 
ai.  I.       in  peace  time  I  !..  cr 
is  called  upon  lo  produce  results  as  economically  as 

possible,  in  war  Vr-  ,-,  ,  '  produce  results,  at  amj  cost,  if 
necessar\'. 

T 

■!y 

COnCe: 

r.i  i  an  important  part  in  the  Great  War. 
li        las  bridijing  and  water  supply  remained 
his  peculiar  work,  while  at  the  bases  harbor  and  dock 
work  were  looked  upon  as  his  specialty. 

No  Army  in  the  recent  war,  except  probably  the 

German  Army,  develojjed  its  engineer  serN-ice  to  anything 
like  the  proportions  or  to  include  anything  like  the  variety 
of  work  that  the  British  Army  did.  As  an  illustration 
of  this;  it  should  be  mentioned  that  the  War  Olhce  in 

London  is  iveparing  official  records  on  "The  Work  of  the 
R.      ■■  '.  European  War  1914-1919",  under 

l'art  1.  Geiieral.  Development  of  the  Corps.  Causes 
that  led  to  the  fr—  •■  n  of  new  branches  and  units. 
Chans  to  show  (■:  on  and  strength  of  the  Corps 
in  August  1914,  anU  .\u\emlx'r  1918,  etc. 

I'ort  ̂   Work  under  the  Director  of  Fortifications  and 
Works.  (This  includes  harbor  and  defence  work  around 
the  coast  of  the  British  Isles  and  at  interior  posts). 

I'ari  ,f.  Work  in  the  Kickl  unclrr  il»c  hnicu>«rf'in- 
Chief,  B.Ii.F.  (Frarwei 

Section 
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3  i 
4  ction 
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l'art  ',.  Work  in  the  Field  in  other  theatres  of  War. 
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3-  .imia 
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5- 
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7 — Miscellaneous. 

Part  0.  Work  under  the  Director  of  Work 

Part  7.  Work  under  the  Director  General  ul  Iratte- 

porlation. 
Piirt  s.  Supply  of  Engineer  Stores  and  Materials. 

To  the  above  should  be  :iMc<*.  (■•\'.rr  <<T-!i«vi«  on  '.he work  of  the  Railway  and  ol 
ser\ices.     It  can  thus  Ix-  ?«.   -      -- 
covered  b\'  engineering  acti\ity. 
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Inundation  work  with  the  British  Armies  in  France 
may  be  divided  into  four  distinct  phases  or  periods: — 

I  Preliminary  —  1914-1917 
II  1918  —  Defensive 
III  1918  —  Offensive 
lY  Reconstruction 

I.— Preliminary  —  1914-1917 

The  first  (preliminary)  period  covers  the  trench 
warfare  period  from  roughlv  the  First  Battle  of  Ypres 
(in  the  Winter  of  1914-1915)  to  the  Winter  of  1917-18. 
Looking  back  in  the  light  of  present  knowledge  it  was  a 
ver>'  disappointing  period  from  the  inundation  stand- 

point, —  so  much  remained  imdone  or  was  never  even 
thought  of.  that  could  easily  have  been  done.  The  very 
first  stand  of  the  British  force  to  come  under  fire  (General 

Smith-Dorrien's  II  Corps  along  the  Mons-Condé  canal) was  made  at  the  place  of  all  places  in  Northern  France, 
(the  Condé-Quie\Tain- Valenciennes  marsh)  where  inun- 

dation work  on  the  part  of  the  Germans  some  time 
afterwards  proved  so  effective,  yet  nothing  was  ever 
attempted.  A  few  hours  work  at  certain  critical  points 
along  the  bank  of  the  Mons-Condé  canal,  which  is  mostly 
above  the  level  of  the  surrounding  country,  would  have 
released  a  large  volume  of  water,  and  seriously  impeded 

the  advance  of  the  Germans  at  a  time  when  a  day's 
time  was  invaluable.  The  blame  for  this  lack  of  fore- 

sight must  rest  with  the  British  General  Staff  at  the  War 
Office,  since  the  French  General  Staff  and  Staff  College, 
years  before,  (as  will  be  shown  later)  had  prepared  detailed 
defence  plans  covering  all  features  of  this  work  in  case 
of  a  German  invasion. 

Detailed  hydraulic  studies  did  not  start  until  the 
retirement  of  the  Allies  in  1914  and  the  race  to  the  sea 
had  ended  in  the  trench  warfare  deadlock,  and  both 

A  typical  canal  view  in  the  area  subject  to  inundations 
as    the   Germans   left  it.    To   regain  control  on 

such  stretches  was  often  a  difficult  matter. 

sides  settled  down  to  more  or  less  permanent  residence. 
Naturally,  the  first  district  to  be  critically  examined  was 
the  low-lying  Flanders  coast  from  Ypres  to  Nieuport. 
German  attempts  by  shelling  to  destroy  the  water  gates 
at  Nieuport  and  hence  British  control  over  the  canal 
water-levels,  first  drew  (it  is  believed)  attention  to  the 
seriousness  of  the  problem  and  its  possibilities  for  defence. 
All  available  Belgian  records  were  obtained  and  carefully 
studied  and  in  addition  precise  check  levels  were  run  and 
canal  and  stream  discharge  measurements  were  taken 
wherever  possible.  This  work  was  put  in  charge  of  Capt. 
A.  P.  McDermid  R.E.,  afterwards  Inundation  Officer  to 
the  Engineer  in  Chief  at  General  Headquarters,  and 
credit  must  be  given  to  him  for  the  first  scientific  attempt 
to  develop  inundation  work  in  a  tactical  sense.  The 
chief  difficulty  in  effecting  any  decisive  result  along  these 
lines  in  this  area  during  the  early  years  of  the  war  lay 
in  the  fact  that  the  important  canal  control  points  were 
fairly  evenly  divided  between  the  British  and  Germans, 
due  to  the  complicated  nature  of  the  canal  system  in  this 
part  of  Belgium  and  France,  and  neither  side  could  do 

anj^hing  important  of  an  offensive  nature  without  im- perilling its  own  defences.  So  both  Armies  remained 
fixed  in  position  but  watching  each  other  for  the  first 
signs  of  weakness.  During  the  summers  of  1916  and 
1917  the  British  brought  from  England  into  this  area  a 
large  pumping  plant  on  a  shallow  draft  barge  and  this 
was  used  at  a  critical  point  to  pump  canal  water  from 
one  low  level  behind  the  British  line  to  another  low  level 
behind  the  German  line  over  a  high  level  stretch  (which 
both  armies  controlled)  and  so  keep  flooded  an  area  of 
country  which  the  Germans  especially  wanted  dry. 

On  the  balance  of  the  British  front  during  this 
period,  the  situation  was  considerably  different  and  there 
is  nothing  of  special  interest  to  report.  Any  inundation 
problems  that  arose  were  small  and  local  and  easily 
handled  by  local  units  and  personnel  without  reference 
to  more  than  Corps  or  sometimes  Army  Headquarters. 
During  this  period,  however,  the  British  Expeditionary 

Force  grew  from  the  original  "Contemptibles",  some 160,000  strong,  to  five  British  Armies.  Over  the  five 
Chief  Engineers  of  the  Armies  was  appointed  an  Engineer- 
in-Chief  who  gradually  collected  about  him  a  staff  of 
specialists  and  serious  attention  was  devoted  to  such 
technical  and  tactical  problems  as  inundations,  and  canal 
and  river  control.  It  was  in  this  period  that  Brig. 
General  Liddell,  Deputy  Engineer-in-Chief,  made  a 
memorable  trip  to  the  French  War  Office  in  Paris  and 
obtained  invaluable  information  as  to  the  possible  defence 
value  of  inundating  the  low-lying  parts  of  the  chief 
river  valleys  in  North-East  France.  The  most  interesting 
and  valuable  document,  a  copy  of  which  was  obtained, 
was  the  proceedings  of  a  conference  held  in  1897  at  the 
instigation  of  the  French  Staff  College,  in  conjunction 
with  Engineers  from  the  Department  des  Ponts  et  Chaus- 

sées, the  Department  of  Navigable  Waterways,  and 
Engineers  from  the  Belgian  General  Staff,  for  the  purpose 
of  considering  all  possible  defence  measures  in  case  of  a 
German  invasion  over  the  Belgian  frontier.  The  inun- 

dation part  of  this  report  contained  practically  all  the 
hydraulic  and  topographical  data  necessary  to  develop 
schemes  for  flooding  low-lying  areas  at  the  most  feasible 
points,  with  estimates  of  time,  volume  of  water  needed, 
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Birds  eye  view  of  the  intricate  canalized  river  system  ot  Northern  France,  shoMing  the  inundatctJ 
areas  mentioned   in  this  article. 

II.— Defence  Period       March  to  .\ugust  1918. 

This  period  covers  the  time  from  the  great  German 
offensive  on  March  21.  1918  until  August  8,  1918  when 
the  great  Bniish  offensive  was  launched  at  Amiens  and 
the  final  decisive  siage  of  the  war  entered  into.  The 
initial  success  of  the  German  attack  made  it  al>solutely 
imperative  to  develop  c\tT\'  means  of  ■  to  the 
utmost,  and  inundaiion  work  Ijegan  to  assuj:  .lierable 
importance,  especially  in  the  Somme  River  valle\'  behind 
Amiens.  Control  of  the  work,  along  with  other  special 
defence  schemes,  was  assumed  direct  by  General  Head- 

quarters and  the  Deputy  Engineer-in-Chief,  Brigadier 
Ckneral  Mclnnes.  C.Nl.G.,  D.S.O.,  R.E..  a  Canadian  in 
the  reiTuIar  British  Army,  was  put  in  charge.  Lnfor- 
tunateiy  he  (iie<i  «honly  after.  Capt.  A.  P.  McDermid 
R.K..  w;i  roi.  under  the  Engineer-in-Chief, 
and  he  II  .-.gc  until  the  end  of  the  war. 

in  some  detail,  as  the  field  methods  firsl  wxjrked  out  here 
were  used,  subsequently,  on  all  the  work  on  the  other 
three  rivers. 

The  Somme  is  a  canalized  river  flowing  in  an  old, 

wr"  1   valley  about  a  mile  wide  "•• 
gn  1-100  ft.)  on  lx)th  ̂ de^  <•! 
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locks  are  sixiced  approxima't '\    -  ■  .  c- 
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barges  is  governed  by  th<.     ...    ..    ....    .  ..-^  . 
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the  barges  on  all  ihesf 

each  lock  the  .        ' was  retairv-d  '  ! 
so  regi:  Wale!    IcVel   Ul 
stream:  The  minimum      . 
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eight  feet,  the  average  width  at  water  level  was  approxim- 
ately fifty  feet,  the  sides  were  sloped  one  and  one-half  to 

one,  and  there  was  always  a  six  foot  tow-path  for  horse 
locomotion. 

At  this  stage  of  the  war  the  Germans  were  within 
six  miles  of  Amiens,  so  the  first  work  done  in  the  Somme 
Valley  was  to  develop  hastily  what  control  points  in  and 
around  the  City  of  Amiens  were  obviouslj^  seen  to  be 
available  for  flooding  large  areas  of  low-lying  land  above 
the  city  towards  the  German  line.  All  culverts,  control 
gates,  by-passes  and  small  openings  were  blocked  by 
sand  bags  (or  stop-logs)  or  otherwise  prepared  for  imme- 

diate closure.  This  naturally  increased  the  flow  in  the 
two  main  channels  of  the  Somme  flowing  through  the 

citj".  At  the  upstream  end  of  two  of  the  largest  bridges 
stop-log  control  dams  were  built  and  hung  by  tackle  so 
that  at  a  minute's  notice  they  could  be  dropped  into 
place.  Everything  was  ready  for  immediate  and  effect- 

ive action  should  the  Germans  advance  further,  but 
fortunately  the  scheme  was  not  needed. 

Next  a  hurried  reconnaissance  survey  was  made  of 
all  the  existing  water-pools  and  marshes  (old  peat  cutting 
grounds)  in  the  Somme  Valley  all  the  way  back  to  Abbe- 

ville, a  distance  of  twenty  miles.  These  were  sketched 
in  by  eye,  together  with  all  small  streams  emptying  into 
them.  Then  a  more  detailed  and  thorough  instrument 
survey  was  started  on  the  "spot-level"  method  over  the 
same  area,  starting  from  Amiens  and  working  down- 

stream. Taking  the  best  and  largest  scale  French  map 
of  the  valley  that  could  be  obtained  (r.f.  1  '80000)  as  a 
basis,  level  readings  were  taken  on  such  points  from  side 
to  side  of  the  valley  and  on  as  maiiij  points  as  were  con- 

sidered necessary  to  give  sufficient  topographical  data. 
Great  accuracy  of  lineal  measurement  was  not  essential 
so  distances  were  paced,  or  more  often,  estimated  by  eye. 
Accuracy  of  elevation  was,  however,  essential  and  all  rod 
readings  were  read  to  the  nearest  tenth  of  a  foot  except 
those  on  Bench-Marks  and  Turning  Points  which  were 
read  to  the  nearest  hundredth  of  a  foot.  The  level 
bubble  of  a  five  inch  English  transit  was  used  for  the 
work  and  all  work  was  based  on  Bench-Marks  of  the 
French  Nivellement  General.  Each  and  every  lock, 
by-pass  control,  sluice,  bridge,  culvert,  etc.,  in  the  area 
was  measured  and  indexed,  and  the  inundation  scheme 
for  the  valley,  when  completed,  contained  detailed 
instructions  for  handling  each  of  these  control  points. 

The  Aa  River,  like  the  Somme,  is  à  canalized  river, 
but  the  Authie  and  the  Canche  are  not.  Numerous 
mills  along  the  banks  of  these  streams,  however,  furnish 
control  points  by  means  of  their  barrages  idams)  and 
weirs.  Wherever  possible,  the  stream  discharge  was 
measured  at  these  weirs,  otherwise  the  cross-section  and 
surface-float-velocity  method  was  used. 

In  all  cases,  the  underlying  idea  was  to  so  obtain 
control  that  a  large  volume  of  water  might  be  quickly 
applied  over  as  large  an  area  of  land  as  possible  but  7wt 
to  a  great  depth.  Experience  proved  that  a  shallow  pond 
or  marsh  is  desired  for  inundation  purposes  rather  than 
a  lake.  A  lake  is  navigable  by  rafts  or  other  craft  but 
a  marsh  furnishes  just  as  valuable  an  obstacle  and  is  in 
addition,  absolutely  impassable  to  all  arms  except  aircraft. 

Canadians  making  emergency  repairs  to  lock-gates  in 
an  effort  to  regain  control  of  water  level. 

III. — Offensive  Period — September  to  November  1918. 

This  period,  in  its  variety  and  difficulty  of  work  is 
of  far  greater  interest  than  any  of  the  other  three  periods. 
The  Hun,  by  this  time  in  retreat,  had  learned  his  inun- 

dation lessons,  and  was  proceeding,  as  far  as  he  could,  to 
put  into  effect  the  different  schemes  that  had  been  so 
carefully  worked  out  by  the  French  Staff  College  back 
in  1897.  It  therefore  became  the  function  of  the  Inunda- 

tion Section  at  General  Headquarters  to  advise  the 
Enginer-in-Chief  in  advance,  (and  through  him  the  Chief 
of  the  General  Staff)  what  to  expect  as  the  British  Armies 
advanced  and  to  act  in  a  consulting  capacity  regarding 
any  and  all  river  and  canal  technical  problems  as  they 
arose.  A  typical  case  in  point  is  as  follows:  —  One 
morning  an  aerial  photograph  was  brought  in  which 
showed  the  Germans  starting  a  dam  across  an  important 
canal  far  behind  their  front  line.  On  examination  it  was 
soon  apparent  that  when  the  stream  was  dammed  and  a 
cut  made  through  the  canal  bank  a  short  distance  above 
the  dam  a  large  area  of  country  would  be  flooded.  The 
Chief  of  the  General  Staff  was  immediately  advised, 
through  the  Engineer-in-Chief,  of  the  seriousness  of  the 
work.  Next  morning  another  aerial  photograph  of  the 
same  spot  was  brought  in  which  showed  how  effectively 

the  British  bombing  planes  had  spoilt  the  German's little  scheme. 

Of  the  four  main  rivers,  the  Sambre,  The  Escaut 
(Scheldt  in  Belgium)  the  Scarpe  and  the  Lys,  followed 
by  the  British  Armies  in  the  final  advance,  the  Escaut 
and  the  Scarpe  with  their  lateral  connecting  canals 
(Sensée  and  Haute  Deule)  were  by  far  the  most  susceptible 
of  being  developed  as  serious  tactical  obstacles  by  means 
of  inundations,  and  it  is  an  interesting  point  to  notice 
that  the  Canadian  Corps  (as  the  centre  Corps  of  the 
First  Army)  happened  to  be  on  the  part  of  the  Front 
opposite  these  obstacles  and  was  the  direct  means  of 
overcoming  same. 

The  writer  was  posted  for  duty  as  Inundation 
Officer  to  the  Chief  Engineer  of  the  1st  Army  on  October 
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juiKiion  with  the  Sensée  camil  at  hsirun  lor  lia^^m 
Rond  aiKl  a  large  tlow.  which  the  Ciennans  used  to  the 
utmost  in  developing  their  Conde  marsh  inundation 
schen»e. 

The  Scarpe  River,  starting  at  Arras,  is  joined  at 
Corbehen  by  the  Sensée  canal,  and.  under  dual  control. 

fk)«*s  tlirough  I)t>uai,  Irom  where  it  splits,  part  of  the 
flow  coing  down  the  Scarpe  River  tcanalized*  to  join  the 

Es.  "  ■  ■   and  the  rest  goint;  down  the  Hair. 
rVi.  .  ;i  Lille.     The  only  po-sible  sourci 
water  lor  tl»e  Ulle  inundation  scheme  is  from  this  supply. 

The  St-  al.  joining  the  Scaqx*  and  the  Escaut. 
is  fed  by  th.  -  Arleux-Palluel  marsh,  al  Falluel.  the 
junction  of  tlie  Censée  and  the  new  canal  du  Nord.  This 
marsh  is  six  feet  above  the  water  level  in  the  Sensée  canal 
and  furnishes  a  constant  supply  of  water,  but  was  fairly 
low  in  the  autumn  of  1918.  There  is  no  lock  in  the 
Sensée  canal  between  Goeulzin  and  Iwuy.  (on  the  Escaut  . 
and  the  water  level  at  both  these  locks  falls  away  towards 
the  Scarpe  and  Escaut  Rivers  respectively  so  it  is  self 
exideni  that  this  high  level  Sensée  Canal  is  really  a 
feeder  to  either  the  Scarpe  or  the  Escaut,  depending  on 
the  lock  manipulation,  li  was  thus  very  important  in 
the  inundation  problem. 

Below  Corbehen.  the  Scarpe  fk)w,  (or  the  Scarpe  and 
Sensée  I  could  be  sent  down  either  by  the  diversion  canal 
to  the  west  of  Douai  or  down  the  old  river  channel  through 
the  city  itself.  The  two  locks  tone  on  the  Scarpe  proper 
and  one  on  the  Haute  Deule  at  its  junction  with  the 
Scarpe  1  at  Fort  de  Scarpe  below  Douai,  were  probably 
the  two  most  important  locks  dealt  with  on  this  work. 
By  proper  manipulation,  the  whole  flow  of  the  Scarpe 
(or  Scarpe  and  Sensée  can  be  choked  ofï  from  going  on 
down  towards  St.  .\mand  and  can  all  be  diverted  down 

the  Haute  Deule  canal.  This  was  actualh'  done  by  the 
Canadians  immediately  after  Douai  was  captured  (by  the 

\'III  Corps  on  October  17th)  and  was  undoubtedly  the meaiu  of  preventing  any  serious  floods  along  the  lower 
Scarpe,  where  they  might  have  been  expected.  Lille,  by 
this  time,  was  in  British  hands. 

But  the  first  serious  problem  confronting  the  Cana- 
dians, before  Douai  was  captured,  was  to  choke  off  the 

Scarpe  River  flow  and  prevent  any  water  from 
Douai  to  form  local  inundations  there.     This  w.. 
partly  by  ponding  in  the  headwaters  around  Arras,  but 
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IV.  —Reconstruction  Period     After  the  Armistice. 
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The  chief  problems  were:  —  First,  to  devise  ways  and 
means  of  regaining  control  of  the  Escaut  and  Scarps 
rivers  since  practically  all  the  locks  and  control  points 
had  been  destroyed  by  the  Germans  and  the  two  streams 
were  in  efïect  free-running  rivers.  Second,  to  drain  the 
inundated  areas.  Third,  to  clear  away  all  channel 
obstructions.  Fourth,  to  rebuild  as  many  of  the  locks 
and  by-passes  as  the  available  labor  and  material  would 
permit  and  in  so  far  as  this  rebuilding  scheme  was  agree- 

able to  the  French  and  Belgian  Governments. 
Practically  no  rebuilding  was  done,  but  a  serious 

attempt  was  made  to  regain  control  of  the  streams  at 
critical  points  by  means  of  stop-logs,  etc.  A  detailed 
survey  was  made,  on  foot,  of  the  Scarpe,  the  Sensée, 
the  Haute  Deule,  the  Escaut  from  Cambrai  to  Oudenarde, 
the  Mons-Condé,  the  Pommeroeul-Antoing,  and  the 
Blaton-Ath  canals,  to  obtain  some  idea  of  the  work  to 
be  done,  and  the  report  on  the  Mons-Condé  canal  is  quite 
t\TDical  of  conditions  as  the  Germans  left  them  in  this 
part  of  France. 

The  attached  appendices,  are  self  explanatory. 
They  explain  in  greater  detail  some  of  the  more  important 
points  and  problems  mentioned  in  the  preceding  summary. 
The  VIII  Corps  being  situated  on  the  left  of  the  Cana- 

dians, or  downstream  on  the  Escaut,  the  inundation 
situation  as  developed  on  its  front  is  almost  of  equal 
interest  with  that  on  the  Canadian  Front. 

The  War  Diary  Extract,  is  of  special  interest  as  it 
shows  the  great  amount  of  important  work  that  was  done 
in  two  critical  weeks  in  October  during  the  final 
advance  of  the  Canadian  Corps. 

(Copy) 
First  Army  No.  G.S.  1406/4 

VIII  Corjjs. 

Adv.  XXII  Corps.      - 
Adv.  Canadian  Corps. 

The  Army  Commander,  (Genl.  Sir  Henry  Home,) 
directs  that  the  following  principles  be  followed  in  dealing 
with  the  inundation  in  the  Scarpe  and  Sensée  Valleys: — 

» 

:—  -$' 

III KtË^^3 ^^^^1 ̂ ^^'^'"''^Vl'^fl^P^ 
^^^^H W—      .j^jctmBIBIILl:--! 

^^^
^^^

 

^l^-fe^^^^ 

^1 

'
•
^
^
 

(a)  Regain  control  of  the  flow  of  all  canal  water  — 
1.     by  immediately  regulating  water  to  normal  flow 

at  all  locks  captured. 

11.     by    replacing    damaged    locks    and    dams    with 
temporarily  built  adjustable  barrages. 

(b)  Drainage  of  the  valley  of  the  Trinquis  brook  as 
far  as  l'Ecluse  and  allowing  water  to  impound 
in  the  reservoirs  in  the  vicinity  of  Palluel 
as  far  as  possible. 

(c)  Prevention  of  any  abnormal  flow  of  water  being 
sent  down  the  Haute  Deule  Canal  or  the  lower 
Scarpe  Canal,  or  any  inundations  being  formed 
in  the  valley  of  the  Sensée  between  Arleux  and 
Estrun. 

2.  Corps  will  be  responsible  for  the  immediate 
regulation,  when  possible,  of  captured  lock  gates.  The 
Canadian  Corps  will  be  responsible  for  all  work  on  the 
Scarpe  and  Sensée  Canals  up  to  Corbenham  inclusive. 

3.  To  carry  out  the  principles  enumerated  above 
the  following  courses  are  suggested: — 

(a)  The  breaks  in  the  banks  of  the  Scarpe  Canal 
should  be  repaired  and  locks  at  Biache,  Vitry  and 
Corbenham  should  be  controlled. 

(b)  All  dams  and  obstacles  to  drainage  in  the  valley 
of  the  Trinquis  River  should  be  removed,  and  an 
adjustable  dam  built  at  the  entrance  to  the  Malderez 
Canal  at  Palluel  and  any  other  openings  from  the  Palluel 
lagoons. 

(c)  If  the  lock  at  Goeulzin  has  been  destroyed,  the 
lock  at  Estrun  should  be  regulated  so  that  no  abnormal 
amount  of  water  flows  from  the  Escaut  into  the  canals 
north  of  Douai. 

Later  a  regulator  may  be  possible  at  the  disused 
lock  at  Pont  de  la  Redoute  (L.31.a.3.3.) 

4.  A  precis  of  information  re  inundations  is  attached 
for  information. 

5.  A  special  inundation  ofïicer  from  General  Head- 
quarters is  being  attached  to  the  Canadian  Corps  to  give 

technical  advice,  and  to  see  that  General  Headquarters 
are  kept  in  close  touch  with  all  action  taken  by  the  First 
Army  and  co-ordinate  it  with  the  rest  of  the  British  front. 
First  Army, 

13th  October  1918 
(sd)  S.  H.  J.  Nicholson, 
Lt.-Col.  for  Major-General, 

General  Staff,  First  Army. 

Canal  scene  in  French  town,  showing  bridge  demolished 
by  the  Germans.     Control  of  the  water  level   is 

very  important  in  such  stretches  as  these. 

(Copy) 

Precis  of  Information  re  Inundations 

(Checked  with  General  Headquarters  Inundation  Oflficer, 
7th  October,  1918) 

1.     Canal  du  Scarpe. 

The  lock  at  Vitry  has  been  closed,  and  the  south 
canal  bank  cut  at  1.18.a.7.8.  All  the  Scarpe  water  has 
inundated  the  low  ground  down  to  Palluel  and  filled  up 
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thf  re^cn 

I'alluei.  .. 
coiuritlltHi 

ti»    Wesi  ol  IKcluMT  a; 

■I  as  s 

(u)    Road  liridtjc  J.3(.).d.  ̂ dcstrwycd  i 

(m\  Palhh-I  Q.n.a.9.8.  where  S^^iW"*  River  falls  into 
M.'.  ■        V     This  '  .1  bv 
\h<  !    the   \\  7th 

.  Ill  Ix-  a   10  It.  1 

-  iP,  into  ■...      ,i    v  .uuil.  «1  ;, 
to  the  Canal  du  Nord. 

(iv^  Lock  and  lximii;e  at  l'ont  de  ̂ *nl■^■.len  - 
Q.5.C.9.7.  whii  11  i^  umlir  .losi-  niaclunc  jfun 
mre  of  enemy. 

(v)  l\>sMbly  sluitys  on  the  Riviere  de  Moulins  at 
Arleux  K.^j.d.LM.  -  but  lliis  is  said  to  be 
unimportant. 

All  the  water  enters  the  Canal  du  -Nord  at 
Q.6.C.I.3.  Where  it  is  going  is  unknown,  but  is  discussed 
in  para.  4. 

2.    Canal  du  Sensée. 

This  Canal  tlows  from  the  Escaut  at  Estrun  to  the 
Scarpe  Canal  at  Corbenham.  One  lock  exist»  at  Goeuzin 
with  a  fall  of  16  feet.  The  locks  at  Fressies  and  Pont  de 
Redoute  iL.31. 2.3.3.)  are  reported  as  having  been  done 
away  with,  but,  from  the  air  photo,  the  latter  can  be 
bkxked. 

By  blocking  this  point,  or  closing  the  Goeulzin 
lock,  water  from  the  Palluel  marshes  can  be  sent  down 
the  Sensée  Canal  to  Estrun,  and  thence  into  the  Carnal 

de  l'Escaut. 
If  the  lock  at  Estrun  is  closed  and  dammed,  the 

N'alley  from  Palluel  to  Estrun  could  eventually  be  inun- 
dated. If  the  lock  on  the  I'EsL^aut  Canal  at  Bouchain 

were  dammed,  and  the  lock  at  Estrun  open,  more 
formidable  inundations  could  be  made,  as  the  waters  of 

the  Canal  de  l'Escaut  would  be  available. 
At  present,  it  seems  as  if  a  dam  might  exist  at  Pont 

Rade  —  M.lS.b.  — as  air  photos  show  signs  of  flood  on 
the  south  side  of  the  Canal. 

It  may  further  be  noted  that  the  River  Sensée 
ceases  as  such  West  of  the  Canal  du  Xord  at  Palluel 

—  there  is  no  through  connection.  It  commences  agam 
east  of  the  Canal  du  Nord  in  two  branches: — 

(a)  Flows  from  the  vicinity  of  Palluel  in  the  marshes 
east  of  the  Canal. 

(b)  Leaves  the  Canal  at  Le  Moulinet—  K.17.  central 
—  through  sluices   in    the    Canal    bank,    and 
fk)ws  into  the  Scarpe  Canal  at  Lambres. 

3.  If  we  could  now  open  the  dam  at  V'itr>'.  stop 
the  cut  in  the  bank,  allow  the  Scarpe  water  to  flow 
down  the  Scarpe  Canal,  and  keep  the  dam  at  Palluel 
open,  it  Is  probable  that  the  marshes  would  be  drained 

from  Biache  to  l'Ecluse  in  a  few  months.    These  marshes 

eiutjuiiuM   iJtc   ciM-iuy. 

4.      l- 

Palluol    ' dam  this  u  i c^iui cU. 

(a)      !• 

Can;il    t» 

along  ih 

j.  ..1...  ... 1 

a\va\'  lu  J  ur  1  aays. 

(bi     If   he  has  clo-.-'  •  ■■■■  '     '       -   -    ' 
a  dam  at  Pont  de  la    1 
towards   Est: 

present.     T! 

and  ■ 

of  tl. 
the    water    irom    the    Palluel  io»-anis    the 
l'Escaut  he  would  have  put  it  at  u.  .   .». 

By  closing  the  dam  at  Q.ll.a.9.S..  w,-  \n!I  further  ft!! 
up  the  inundations  on  the  d 
to  Palluel.  but  will  not,  pru;^  ....   ̂      ...^.   
(kxxling.     We  will  ensure  the  enem\'  cannot    l 
water    for    flooding    in    the    Hauu-     !'  (.  ^n 
Lower   Scarpe   Canal,   or   Sensée   C  rea 
of  the  Sendee  Canal   from  .\rle'x\   :u  L^iia;!  u>uiil  be 

flooded  by  the  enemy  from  the  I'Escaul. 

(Copy  > Canadian  Corps  \N  ar  Diary 

Field  Engineer,  Inundation* 
October.  191 S 

Oct.    1 1th.   Took   over    I  'n  work  in  Scarpe 
and  Sensée  Valleys  from  XXh  <.     , 

Oct.  12th.  Engineer  Instructions  No.  32  issued  re- 
garding control  of  water  in  Canal  System  near  Douai. 

1st    Bde  C.E.   advi- -   '•''-;   in   Scarpe  at   Biache 
blocked  by  enemy  with  also  canal  banks  cut 
on  S.  side  above  and  bek>«  -.:   .    !ivk. 

1st   Bde    C.E.    advises    Ivk    on    Scarpe   at    Ymy 

destroyed  but  stop-logs  holding  31i  head. 

Oct.  lHh.  1st    B  ■      >    ■"  "not    t 
N'itry    dams    until  Jowii   i- control. 
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Oct.  14th.  First  Army  Order  No.  O.S.  1406  4  received 
regarding  control  of  water  in  Scarpe  and  Sensée 
Valleys.  Canadian  Corps  to  be  responsible  for  all  work 
down  to  Corbenham,  inclusive.  Precis  of  informa- 

tion re  inundation  possibilities  on  First  Army  front 
attached  to  above  order.  Precis  made  by  Maj.  Genl. 
Atkinson    and    checked    by  Capt.  MAcDermid,  G.H.Q. 

Oct.  loth.  Received  Order  No.  G.435/21-1  from 
Canadian  General  Staff  to  direct  Scarpe  River  into 
Sensée  marshes;  also  to  prevent  Escaut  from  flowing 
West  into  Sensée  Canal. 

Oct.  16th.  4th  Bde.  C.E.  take  over  reading  of  water 
gauges  in  Sensée  marshes  near  Palluel  from  56th 
Division. 

C.R.E.  56th  Division  reports  that  damming  of 
Arleux-Palluel  crossing  floods  the  road  and  his  G.O.C. 
ordered  dams  lowered  to  leave  road  crossing  dry. 

Reconnaissance  made  of  storage  capacity  on 
Scarpe  Valley  at  Arras  with  view  to  impounding 
upper  Scarpe  water  there  to  prevent  enemy  using 
same  for  defensive  inundations  above  Douai. 

Oct.  17th.  8th  Division  closed  gaps  in  Canal  bank 
below  Biache  lock.  This  had  effect  of  increasing  flood 
over  roads  in  Sensée  Valley  down  to  Arleux-Palluel, 
so  1st  Bde  C.E.  were  ordered  to  open  same  immediately, 
thus  keeping  greater  part  of  Scarpe  flow  down  Scarpe 
VaUey. 

1st.  Bde  C.E.  report  W.L.  in  Sensée  Canal  N.  of 
Goeulzin  lock  dropped  8  ft. 

Oct.  ISth.  Reconnaissance  made  on  Scarpe,  Scarpe 
deviation,  and  Sensée  Canals  near  and  through  Douai  by 
Major  Goldie,  Major  Fetherston  haugh,  and  2nd  Lieut. 
Shanks,  R.E.  showed  that  the  Germans,  before  retiring 
on  the  17th,  had  with  two  exceptions  demolished  all 
locks  and  control  points.  The  two  exceptions  were  the 
two  locks  (Sud  and  Nord)  on  the  Scarpe  Deviation  W. 
of  Douai,  which  were  blocked  with  earth,  stones,  etc. 
The  effect  of  all  this  demolition  was  to  pull  the  Scarpe 
and  Sensée  water  with  the  retiring  Germans  for  possible 
use  in  inundations  in  the  Lower  Scarpe  Valley.  First  Army 
orders  VIII  Corps  to  put  in  stop-log  dam  at  Fort  de 
Scarpe  lock  on  the  Scarpe  to  prevent  more  water 
escaping  into  Lower  Scarpe. 

Oct.  19th.  First  Army  Orders  (1)  Canadian  Corps  to 
put  in  stop-log  dam  at  Courcelettes  in  Middle  Scarpe 
and  to  clear  out  obstruction  at  Sud  lock  on  Scarpe 
Deviation. 

(2)  VIII  Corps  to  clear  out  obstruction  at  Nord 
Lock  on  Scarpe  Deviation  and  to  close  breach  in  west 
bank  of  Scarpe  Deviation  between  Sud  and  Nord 
Locks.  2nd  Bde.  C.E.  ordered  to  put  in  Stop-log  dam 
at  Pont  Malin  Lock  on  Escaut  and  to  close  breach 
in  East  Canal  bank  above  same  lock. 

Dams  at  Arras  closed  and  "G"  and  "Q"  Branches notified. 

First  Army  advise  that  Fifth  Army  want  water  in 
Haute  Deule  Canal  and  order  Canadian  Corps  to 
pass  as  much  water  down  as  possible. 

G.H.Q.  policy  at  this  stage  in  the  operations  was  to 
prevent  any  water  flowing  down  lower  Scarpe  or  Escaut 
Rivers  and  to  divert  Escaut,  Sensée,  and  Scarpe  flow  into 
Le  Haute  Deule  Canal  via  the  Scarpe  Deviation  West 
of  Douai. 

Oct.  21st.  1st  Bde.  C.E.  ordered  to  lower  stop-log 
dam  3  ft.  in  by-pass  at  Biache  Lock. 

finished  at  10.00  hours 
Pont  Malin  Lock    and 

Oct.  22nd.  2nd  Bde.  C.E. 

putting  in  stop-log  dam  at 
closing  breach  in  Canal  bank. 

Capt.  Curry,  I.W.T.,  arrived  to  take  over  control 
of  work  in  back  area  up  to  Fort  de  Scarpe  and  Pont 
Malin  Locks  inclusive. 

Oct.  23rd.  4th  Bde.  C.E.  report  dam  put  in  at 

Neuville  sur  l'Escaut  where  lock  was  destroyed  by enemy  on  retiring. 

2nd  Army  Troops  Coy.  C.E.  takes  over  control  of 
water  levels  at  Goeulzin,  Sud,  and  Courcelettes  Locks. 

Canadians  crossing  one  of  the  control  gates  at  Notre  Dame 
lock  No.  11  in  Valenciennes.     This  was  wrecked  in 

order  to  develop  inundations  above  the  city. 

4th  Bde.  C.E.  reports  condition  of  Escaut  locks  at 
Neuville,  Denain,  Haulchin,  and  Trith  St.  Léger  after 
enemy  retirement. 

Oct.  24th.  Engineer-in-Chief  advises  that  rising  water 
in  Haute  Deule  in  danger  of  overflowing  and  orders 
diversion  into  lower  Scarpe. 

First  Army  orders  closing  of  sluices  at  Arleux- 
Palluel  crossing. 

Oct.  25th.  C.E.  VIII  Corps  advises  floods  in  Haute 
Deule  endangering  bridges  and  requests  diversion  of 
Scarpe  water  into  Sensée  marshes. 

Discharge  of  Ecaillon  River  at  Thiant  measured  by 
Major  Fetherstonhaugh  and  2nd  Lieut.  Shanks  as  25 
cub.  ft.  per.  sec. 
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Ikt.  talk,  nid-liargr  of  ScUe  Kivrr  at  Iiriuun 
mrasurvd  by  2nd  UfUt.  Shanks  as  70  cub.  ft.  per.  nee. 

2nd  Amiy  Trimps  Coy.  CK.  takr  over  ^au^e  n*ad- 
ini:t>  at  l^rclurxr  ami  Pallucl  from  Ibt  Ikittii.  C  .  K. 

3nl  Ikle.  C.E.  rrport  rwronnaissanie  of  lk>odt<d  area 
in  Eiicaut  N'alley  near  Lock  No.  U  at  Fre->ne^. 

2nd  AT.  Coy.  CK.  put  in  dam-,  at  liiactte  and 
Arleux  Palluel  cri»>Miu{. 

Oct.  :^:ih.    First     Amiy    oni  a     down    Hautf 
Deule  to  be  kept  down  to  a  n  i  a>  Fjlih  .\riny 

not  readv  yet  to  receive  any  more.  K-in-L'  and  First Army  advised   that   Canadian  Corps  Injldint;   liack  all 
water  possible. 

Reconnaissance  made  of  Icxk  at  Trith  St.  Léger 
and  tkxxied  area  near  there  by  Major  Cioldie  and  2nd 
Lieut.  Shanks.  Caixal  W.L.  North  of  N'alenciennes 
reported  faliinK  rapidly.  2nd  .\.1\  Coy.  C.F.  put  in 
dams  at  .Arras. 

Oct.  SSlh.  Engineer  in  Chief  orders  no  more  water 

-^     •    '  wn  Haute    Deule    and    to    impound    in    Sensée 

Received  circular  order  from  Chief  Engineer  First 
Army  No.  3465  8  14  of  27-10-18  re  control  of  waterways. 

First  Army  orders  lock  op>ened  at  Fort  de  Scarpe 
to  allow  flow  down  lower  Scarpe  and  so  relieve  How 
down  lower  Haute  Deule.  .Alstj  orders  upp)er  gap  at 
Biache  opened  aKain  and  Scarpe  Canal  danimed  to  divert 
all  Scarpe  water  to  Sensée  marshes,  even  if  road  crossings 
flooded. 

Oh.  eath.  Engineer  Instructions  No.  42.  42a.  42b.  44. 
re  action  to  take  in  order  to  j;ain  control 

V        .1  waterway  in  Nalencieiiiies-Condé  .Area 
during    and    alter    pending    corps   operations    to    take 

\'alenciennes  and  high  ground  east  of  same. 
Ic^ued  detailed  instructions  to  4th   Bde.   C.E.   to 

indations  at  Trith  St.  Léger  in  order  that  a  road 
t  ,   may  be  established  there. 

Issued  instructions  to  3rd  BDE.  C.E.  to  clear  as 

soon  as  •  ' '■  Locks  13  and  14  on  Escaut  and  all 
obstnici.  .veen  them,  and  if  possible  drain  flooded 
area  near  ilieni  back  into  canal. 

Oct.  S'Uh.  Engineer  in  Chief  advises  Escaut  water 
being  shut  ofï  abo\e  Cambrai  for  30  hours. 

(Sgd)  E.  C.  GoLDlE,  Major 
F.E.  Inundations,  for 

C.E.,  Canadian  Corpw. 

(Copy) 

Canadian  Corps  Inundation  Situation 

Nov.  8,  1"*18. 

1.    Normal    ftow    of  Escaut  diverted  into  Sensée 
Canal  by  means  of  dam  at  Pont  Malin  lock. 

2      The    Sen.*.    Hiwr h<»Wff-VrT       <- 
s   iu 

tv 

1 

'         !l 

!.. 

■<e 

Canal    at 

'i 

divert  .--I  ' 

i 
and    1 

.~V«iai.    i.n:*>y*i       4  iiiktwi 

■■•% 

lib     Df'iiiuii     ».»*vn'^      m\.*-j     KitM,     1. 

3.     A-    •'      '  " 
h  arc  derouUiiicd. 

t  W««r*«    Ik:    n^  . 

Lock  No.  7  at  Neuville  vat  I'E^caut 
Luck  No.  8  at  Denain 

Lock  No.  9  at  Haulchin. 

4.    The   following   locks    (and   acoompan>ing   bar- 
rages i  are  intact  but  blocked  by  massn  of  earth  and 

HKid  metal. 

Lock  No.  10  at  Trith  St.  Léger 

Lock  No.  11  at  Valendennes 

Lock  No.  12  at  .\nzin 

Lock  No.  13  at  Bruay. 

5.     Lock  No.    14   at    ! 
area,  is  Ix-lieved  to  be  inlii' 

!II    Corps 

6.  The  key  control  points  for  the  inundations  above 
Valenciennes  are  (1)  Lock  No.  11,  (2t  Enemv  earth  dam. 
E.14.d.3.5. 

7.     The  drai: 
ciennes  was.  for  a 

'.  V    ol    \  alen- 

of 

(Ij  Lock  No.  12  being  blocked. 

(2)  Sluices  at  E.8.d.7.4.  being  partly  closed. 

(3)  Bridge  debris  dam  at  E.4.C.I.O. 

Sluices  1 2    have  been  opened 
has  been  cleared  so  that  the  ci!v  .::.._.. 
danger  of  streets  being  fkxxied 

8.  Locks  12  and  13  hold  the  Escaut  Canal  to  appro- 
ximately normal  level  but  .e 

water  passing  through  \ ..  .e 
Canal  de  I^)echarge  and  reaches  i;  :i 
below  Lock  13  at  Bruav  after  p^  ^^  .s 
at  W.23.C.1.9.  and  \V.17.a.9.1.  The  other  1 
down  the  old  Escaut  River  and  formerly  wa>  v^^.ti-i-d 
East  at  \V.ll.d.25.00.  into  the  fkxxls  in  W.12.  etc.  It  is 
now  taking  its  normal  course  again  into  the  Canal  de 
Décharge. 

g.     The   Escaut    Cana!    W  L 
and  14  is  : 
lower  end  _ :..  . 
at  Lock  14. 

between  kicks  13 
A  its  banks  at  the 
.île  control  points 
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(Copy) 

VIII  Corps  Inundation  Situation 
(Nov.  11,  1918.) 

1.  Fresnes  lock  No.  14,  R.20.d.3.9.  and  accompanying 

barrage  intact  but  blocked.     Drop  in  waterlevel-1'  6". 

Enemy  earth  dam  in  old  river,  R.20.C.7.6.— No  drop 
in  water  level. 

2.  Bridge  debris  dams  in  Condé 

1.  R.8.d.90.25  has  drop  of  1'  6" 

2.  R.8.d.45.25.  has  drop  of  6" 

3.  The  floods  South  East  of  Condé  in  E.15.16.  etc., 
are  emptying  into  the  Haisne  River. 

Valenciennes  railway  station  as  the  Canadians  found  it; 
note  the  inundations  in  the   right   foreground. 

(i)    Through  10'  gap  in  S.  Canal  bank  R.lO.c.9.5. 

(ii)     Through  two  sluice  gates  in  S.  canal  bank  R.9. 
C.8.2.,  partially  opened. 

There  is  only  a  6"  head  at  these  openings,  so  that 
complete  drainage  is  impossible  through  these  openings, 
as  the  main  flood  is  deep 

4.  The  Haisne  River  has  a  heavy  flow  and  is 
blocked  as  follows: — 

(i)    Bridge  debris  dam  R.9.C.45.10  —  1'  drop 

(ii)    4-way  siphon   under   Ascaut  Canal   at   R.lS.a. 
15.85  —  partially  blocked  by  floating  debris,  etc. 

<iii)    Large  enemy  earth  dam  at  R.7.d.8.6.  just  above 
jimction  with  Escaut.    Immediately  above   this 

dam  there  is  a  50'  gap  in  the  South  Bank,  through 
which  the  river  is  pouring  and  flooding  R.7.,  Q.12, 

6,5,  etc.  There  is  also  a  gap  20'  wide,  through the  South  bank  immediately  below  the  dam  and 
part  of  the  flood  finds  its  way  back  into  the  river 
through  this  gap. 

There  is  a  2'  drop  in  water  level  at  this  dam. 

5.  Hergnies  lock  No.  15  and  accompanying  weir 
are  intact  as  far  as  the  masonry  is  concerned.  Both 
gates  are  partially  damaged  and  there  is  no  water  control 
there  or  at  the  weir.  The  drop  in  water  level  at  this  lock 

is  6". 6.  Crown  of  metalled  road  at  Hergnies-Odonez 
crossing  only  18"  above  water  level  on.  each  side.  There 
is  no  obstruction  in  the  Escaut  canal  at  this  point 
but  any  increase  in  the  canal  discharge  from  above  might 
flood  the  road. 

There  is  a  bridge  debris  dam  in  the  Jard  canal  on 

this  road  crossing  holding  up  18"  of  water. 

7.  Photographs  show  Rodignies  lock  No.  16 
apparently  intact,  but  holding  up  a  small  head  of  water. 

8.  Lock  in  '  Condé  R.9.C.2.3.  on  Mons-Condé 
canal  intact,  but  blocked.  Water  level  in  Mons-Condé 
canal  2'6"  lower  than  water  level  in  Escaut  canal  and 
escapes  into  Jard  canal  around  North  end  of  Condé. 

RECOMMENDATIONS.  In  order  to  clear  the 
inundations  from  the  Valenciennes-Condé  area  and  so 
prepare  the  channels  for  the  expected  winter  floods,  the 
following  steps  seem  necessary,  provided  the  channel  is 
clear  further  downstream  in  Fifth  Army  area: 

(a)  Demolish  earth  dam  at  R.7.d.8.6.  and  close 
upper  gap,  leaving  lower  gap  open  as  long  as  flood  flows 
into  Canal. 

(b)  Clear  away  all  obstructions  in  locks  at  Rodi- 
gnies, Hergnies  and  Fresnes  (in  that  order)  taking  care 

to  retain  water  control  if  needed. 

(c)  Clear  away  the  bridge  debris  dam  in  Condé 
(mentioned  above)  and  also  the  siphon  obstructions. 

(d)  Open  fully  the  sluice  gates  at  R.9.C.45.15.  and 
leave  these  open,  as  well  as  the  gap  at  R.lO.c.95.45.  as 
long  as  the  flow  is  towards  the  Canal. 

(e)  Clear  away  bridge  debris  dam  in  Jard  Canal 
at  Hergnies-Odonez  crossing  and  any  other  obstructions 
in  either  Jard  or  Escaut  Canals  which  may  be  found. 

G.  L.  Shanks,  Lieut.  R.E., 
Inundation  Officer, 
att'd.  Canadian  Corps. 
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Dates  of  Professional  Meetings 

The  Western  Professional  Meeting  will  be 
held  under  the  auspices  of  the  Calgary  Branch, 
at  Banff,  on  August  the  14th  to  18th  inclusive. 

The  Seventh  General  Professional  Meeting  will 
be  held  in  Niagara  Falls,  September  16th,  17th,  and 
18th,  and  the  Eighth  General  Professional  Meeting 
will  be  held  in  Halifax,  October  13th,  14th  and  15th. 

The  Annual  and  Annual  General  Professional 

Meeting  will  be  held  in  Toronto  on  February  1st, 
2nd  and  3rd,  1921. 

Tentative  Program,  Western  Professional 

Meeting  at  Banff 

August  14th  to  19th,  1920 

His  Honour  the  Lieutenant-Governor,  R.  G.  Brett  of 
Alberta  has  been  asked  to  give  the  opening  address,  which 
will  be  replied  to  by  S.  G.  Porter,  M.E.I.C.,  Lethbridge, 
Alta.,  and  P.  Turner  Bone,  M.E.LC.,  Chairman  of  the 
Calgary  Branch,  and  each  Chairman  of  the  Western 
branches  has  been  asked  to  be  present  or  send  a  represent- 

ative, and  say  a  few  words  on  behalf  of  their  respective 
branches. 

Paper  on  "Concrete  in  Alkali  Soils"  by  A.  S.  Daw- 
son, M.E.I.C,  chief  engineer,  Department  of  Natural 

Resources,  C.P.R.,  and  a  member  of  the  Special 
Committee  on  Concrete  and  Alkali  Soils.  The  entire 
committee  viill  also  be  present  and  take  part  in  a 
general  discussion  of  this  subject. 

An  Illustrated  Lecture  on  "Power  Development  at 
Niagara  Falls"  or  "Hydraulic  Turbine  Design"  by  F.  H. 
Martin,  designing  engineer,  Winnipeg  River  Power Company. 

A  paper  on  "Architectural  Engineering"  by  R.  P. Blakey,  provincial  architect  of  Alberta;  discussion 
will  be  led  by  G.  Fordyce,  architect  of  Calgary,  Alta. 

A  paper  on  "Legislation  effecting  Engineers"  by  F.  H. Peters,  M.E.I.C,  Commissioner  of  Irrigation,  Calgary. 
Discussion  of  this  very  important  matter  will  also  take 

place. Illustrated  Lecture  on  "Banff  in  Winter"  by  J.  M. 
Warden,  A.M.E.I.C.,  superintendent  of  road  construc- 

tion. Parks  Branch,  Department  of  the  Interior,  head- 
quarters at  Banff. 

Papers  by  Major  W.  G.  Swan,  D.S.O.,  M.E.I.C, 
chief  engineer  Vancouver  Harbour  Commission,  on 

"Vancouver  Harbour  and  Proposed  Development",  and 
"Railway  Construction  of  the  Royal  Engineers  in  Pa- 
lestin"  by  Major  Walkem,  M.E.I.C,  of  Vancouver,  B.C. 
have  also  been  promised. 

A  paper  is  expected  on  "  Powdered  Coal  "  by  H.  A. Mackay,  M.E.I.C,  chief  engineer,  Manitoba  Bridge  and 
Iron  Works,  Winnipeg. 

Many  prominent  members  have  been  asked  to  attend, 
but  as  yet  a  full  return  has  not  been  received  of  those  who 
will  be  present  and  other  addresses  will  be  asked  for  from 
among  those  who  attend. 

An  invitation  has  also  been  sent  to  the  American 
Society  of  Civil  Engineers,  who  are  holding  their  annual 
convention  at  Portland,  Ore.,  from  August  10th  to  12th 
inclusive,  asking  as  many  of  their  members  who  are  able 
to  return  via  Banff  to  stop  off  and  attend  our  meeting. 
It  is  hoped  that  perhaps  a  few  speakers  may  be  obtained 
from  among  their  number. 

Mr.  Pat.  Burns  has  kindly  offered  to  donate  a  steer, 
which  will  be  roasted  at  a  barbecue  one  afternoon  and 
evening  of  the  meeting. 

It  is  also  expected  a  trip  will  be  arranged  to  the  Bank 
Head  Coal  Mine,  which  is  only  a  short  distance  from 
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Luncheon  IS.iS,  Welland  Ship  Canal  t.OU  p.m. 
After  the  of)eninK  luncheon  there  will  be  given  an 
illustrated  talk  on  Caiudian  Inland  Waterways  and 
the  cunstruclion  of  the  Welland  Ship  Canal,  followed 

bN'  a  trip  over  the  works  now  parth'  completed 
-  in  time  for  dinner;  after  which  a  brief 

t  ineni  will  \x-  put  on  by  the  Niagara  Penin- 
sula branch  closing  in  sulîicient  time  for  visitors  to 

N-iew  the  magnificent  illumination  of  the  Canadian 
Falls  from  the  Power  House  of  the  Ontario  Power 
Company. 

Friday,  September  17th 

Professional  Session  {*.!■'>  a.m.  Friday  morning 
will  be  taken  up  with  hydraulic  and  electrical  profes- 

sional papers  and  reports  of  progress  of  the  Executive 
of  the  Ontario  Provincial  division  conducted  by  its 
officers.  The  Executive  rejx>rls  will  deal  with  subjects 
of  special  interest  to  younger  members  of  whom  it  is 

sincereh'  hoped  there  will  be  a  large  representation. 
Luncheon  1  p.m.  Adjournment  will  be  made  to 

the  Administration  Building  in  Queen  \ictoria  Park 
for  a  complimentary  luncheon  kindly  tendered  by 
the  Department  of  Highways  of  the  Province  of 
Ontario. 

(Jurtnston  I'otctr  Development  2..i0  p.m.  A  trip  of 
inspection  over  the  Construction  work  of  the  Queen- 
ston  Power  Development  is  planned  for  the  afternoon. 

\'isitors  will  see  in  operation  some  of  the  largest excavating  units  of  their  kind  in  the  world. 

Formal  Dninrr  Dance,  T.LKI  p.m.  There  will  be 
a  formal  dinner  at  the  Clifton  in  the  evening.  This 
will  be  followed  by  an  Institute  dance,  given  by  the 
Branch. 

Saturday,  September  18th 

Continuation  of  l'rofi!>6ioiuil  .'^t^^sion  9  a.m. 
Continuation  of  Professional  papers,  visits  to  neigh- 

bouring power  houses,  side  trips  to  points  of  scenic 
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Michigan  CentriU  Railroad  over  the  power  . 

Tliis  bridge,  when  completed,  will  pftj...t-  i.^  six 
tracks  -four  for  the  (irand  Trunk  and  iwu  fur  the 

Michigan  Central  I'    ' It  IS  designed  1  ̂   .«r's  E-70  loadinz  and  contains 
10,000  cubic  yards  ol  concrete  and  3 
The  span  is  72  feet  on  a  skew  of  47  dc^...    ....J 
length  is  172  feet  and  the  total  width  136  feet. 

.-\mont!  the  otK      '      '  t 
bascule  type  of  bri' 
bridge  over  the   Weliand    i  : 
100  feet.     The  piers  and  al  .   _&. 
about  35  feet  below  the  water  suriace. 

There  are  several  '.■         '  '    '       '  ■  -  "-  '  and 
steel  bridges  carryin'^  h:  ding 
the  construction  of  the  permaiicui  brid^cj». 

Baseball  C^hallenge 

The  spirit  of  the  Niagara  PcninsuJa  lira:.  ! 
in  the  letter  which  follows  and  which  sh( 

members  of  the  Branch,  in  addition  to  a^^•u• 
responsibihty    of   a    general    profei>sional    mcxr..  ^.    _:■-- 
willing  to  compete  for  athletic  supremacy  agamst  any 
Branch  in  Canada. 

-As  there  will  be  a  sufïicient  number  from  many  of 

the   Branches   to  provide   several   '■ hoped  and  fully  expected  that  the  ch. 
Peninsula  Branch  will  be  met  by  a  nui: 

Branches.     Hamilton,   Toruntu    Ntor.T- 
Peterboro"  should  not  let  l(  .Accept- 

ances of  this  challenge  are  ik-» 
1.1    »-'l  1.1V  .   . 

'ranch. 

Niagara  Per, loth  Ju. 

My  Dear  Mr.  Keith: 

The    Niagara  Peninsula  Branch  hereby    c>""-".'e 

any  branch  of  The  h.ftxtuu  to  a  game  of  '"in-c  • 

d»" 

mil 17th  and   Iblii.     li   la  '>.i>dl  Uic  t^an^   wiU  be 
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played  on  Saturday  morning.  If  a  sufficient  number  of 
teams  wish  to  play,  a  tournament  can  be  arranged;  and 
there  is  room  for  several  games  playing  simultaneously 
on  the  grounds  of  the  Queen  Victoria  Park  Commission. 

I  hope  that  I  am  not  too  late  to  have  this  challenge 
in  the  August  issue  of  The  Journal. 

Thanking  you  in  advance, 

I  am.  Yours  very  truly, 

(Sgd.)  F.  W.  Cl.'Uîk,  A.M.E.I.C, 
For  Athletic  Committee. 

Alberta  Association  of  Professional 

Engineers 

A  copy  of  an  Act  assented  to  by  the  legislature  of 

Alberta  on  April  10,  1920,  appeared  in  last  month's nimiber  of  The  Journal. 

Pursuant  to  this  act,  a  meeting  of  the  members  of 
the  association  formed  under  its  provisions  was  called 
and  met  in  the  Board  of  Trade  rooms  at  Calgary  on 
July  10  with  thirty-three  members  present. 

F.  H.  PETERS,  M.E.I.C. 
President  Alberta  Association  of  Professional  Engineers 

F.  H.  Peters,  M.E.I.C,  whose  efforts  are  largely 
responsible  for  the  passing  of  the  Alberta  Act  as  well  as 
for  promoting  the  similar  acts  in  other  provinces  through- 

out the  Dominion,  addressed  the  meeting,  pointing  out 
that  the  first  stage  of  organization  has  been  successful 
beyond  the  hopes  of  those  who  were  responsible  for  its 
inception. 

Over  one  hundred  members  have  been  admitted  and 
it  is  hoped  the  membership  will  reach  double  that  by  the 
end  of  the  year.  A  number  of  applications  have  been 
received  in  addition  to  those  of  the  members  admitted, 
which  have  not  yet  been  dealt  with.  It  remains  for  the 
membership  to  make  efforts  to  get  every  qualified  engineer 
in  Alberta  into  the  organization,  and  to  pull  together  to 
uphold  the  ideals  common  to  the  profession,  building  up 
the  prestige  of  the  calling  and  securing  such  further 
protection  by  law  as  may  seem  necessary. 

Mr.  Peters  gave  a  historical  sketch  showing  that  the 
development  of  the  separate  profession  of  engineering  has 
not  as  long  a  history  as  some  of  the  other  professions  and 
that  consequently  the  engineers  have  been  somewhat 
belated  in  securing  recognition  at  law.  This  condition 
is  rectifying  itself  through  our  efforts,  and  it  remains  for 
its  members  to  piove  themselves  by  their  ability  and 
touch  with  public  matters,  to  be  worthy  of  a  recognized 
legal  position  as  Professional  Engineers. 

Following  the  talk  by  Mr.  Peters,  on  a  suggestion 
from  A.  S.  Dawson,  M.E.I.C,  the  members  present  made 
themselves  known  individually  by  rising  in  turn,  giving 
name,  business  and  place  of  residence. 

A  draft  of  by-laws  was  discussed,  item  by  item,  and 
suggestions  as  to  desirable  amendments  were  made,  so 
that  the  final  draft  met  the  ideas  of  the  members  present 
and  conforms  to  the  legal  requirements. 

During  this  discussion,  great  evidence  of  unity  of 
purpose  and  desire  to  avoid  situations  which  might  work 
hardships  on  minorities  appeared  among  all  present. 
This  feeling  was  pithily  substantiated  in  a  short  talk  by 
R.  A.  Brown,  supt.  of  Calgary  Municipal  Railway,  who 
pointed  out  that  helpful  co-operation,  and  a  desire  that 
the  stronger  branches  should  yield  to  weaker  branches  on 
points  affecting  the  weaker,  would  be  a  pre-requisite  to 
the  success  of  the  association  as  a  whole  and  if  ever  this 
spirit  should  leave  us,  we  might  as  well  shut  up  shop  as 
an  effective  organization. 

The  result  of  a  ballot  was  made  known,  and  the 
following  were  declared  elected. 

President,  Fred  H.  Peters,  M.E.I.C,  commissioner  of 
irrigation,  Calgary,  (Civil). 

Vice-President,  Lawrence  E.  Drummond,  manager  of 
Mountain  Park  ColHery,  Edmonton,  (Mining). 

Secretary-Treasurer  and  Registrar,  R.  S.  L.  Wilson, 
A.M.E.I.C,  professor  of  civil  engineering  in  the 
University  of  Alberta,  Edmonton. 

Members  of  Council: 

Civil:  Sam.  G.  Porter,  M.E.I.C,  superintendent  of  C.P.R. 
canals,  Lethbridge. 

R.  J.  Gibb,  M.E.I.C,  city  engineer,  Edmonton. 
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\r O.  E.  ̂ -    •'  ' 
*.      i    and   c  I 
LaiiadUiii  MiiitiiK  iiiHi  McUiUui tfit^l  Itihlilutr. 

•lal 

7. 

N  t eiigiiJccniiK,  at  thr 

aUi-irtcal     H.    A.    lirt>wn     >iiix-iinti!i<1iiii    of    CaJj;ary 
Municijul  Railway,  .  iidfut. 
K.    H.    li;ixter.    ̂ ul>^  win ..... .ii    ...     (....iii,    AUxTta 
tiovtrnuiK-m  IVlcphones. 

MttkanuaL  W.  G.  Gray,  clucf  ennirKvr,  Mi-dicine  Hat, 
jx)wcr  plant . 

1"    W    IIi>bMtn,  chief  boiler  Jiisiieciur  lor  Alberta. 

of  one  •  •   from  each 
A-d.    In  .1  .e  with  the 

•Jus  aminuttee  nm>;i  place  on  the  IxiUot  any  name 
''V  ten  members.  They  must  provide  at  least 

r  each  vacancy.  The  by-law  pro\•idin^;  this 
>•.  nomination  was  framed  in  the  hojx'  that  no 

one  could  ever  feel  that  a  small  coterie  was  tr\inii  to  run 
the  association. 

oft! 

Ilu 

<jry  wurk  in 

Cl'I . to   di.i 
Thr    /  .  : 

Meeting  to  be  held  at  lianll  on  thr  toUo«ing   ' 

It  is  specially  reguci»t«d  that  any  who  arr  unable  to 
attend     '  . 
A.  S.  ]■.  ..  ,         .; 
KeMturLcs.  C.r.k.  C«ilg«ir>,  wl«j  Mill  prtrsirni  aoUic  lo  lijr 
nii-ftiiik'. 

B.  Stlakt  McKiiKZit,  M.E.I.C. 

Winnipei:.    Julv    12   20.  Chairtuaf,    InntiluU    (u'om-tlte. 

Thanks  of  the  Ontario  Provincial  l>ivision 

Meetinji  of  Concrete  Investigation 
C-oniniittee  of  the  Institute 

.•\  sfKvial  meelini;  of  the  member»  of  the  concrete 
committee  of  Th>-  Instttutt  and  others  interested  in  the 
-vihuvt  of  concrete  in  Alkali  Soils,  will  be  held  at  the 
raliser  Hotel,  Calgar>',  on  Saturday  morning,  August  14. 

Consideration  will  be  given  at  the  meeting  to  the 
matter  of  procedure  in  the  formation  of  a  Research 
Bureau  for  the  investigation  of  the  effect  of  alkali  on 
concrete  structures,  as  suggested  at  a  meeting  held  in 
Winnipeg  on  Jime  4. 

The  following  express  the  results  of  the  consideration 
of  this  subject  as  taken  from  the  minutes  of  the  Winnipeg 
meeting: 

1.  The  matter  of  alkali  action  was  most  important. 

2.  Field  and  laboratory  experiments  imder  efficient 
direction  was  essential. 

3.  Arrangements  should  be  made  at  once  for  the 
formation  of  an  Advisory  Council  to  superintend 
operations,  this  council  to  have  representatives 
from  all  interested  organizations. 

4.  That  formal  request  be  made  to  the  Research 
Council  for  the  simi  of  515,000,  or  if  Canada 
Cement  Comp>any  desire  to  contribute  this  sum 
that  it   be  divided  between  the  two. 

5.  That  a  field  man  be  selected  at  once  and  that  field 
experiments  be  undertaken  without  delay. 

6.  That  Advisory  Council  meet  once  a  year  at  any 
convenient  centre. 

The  Executive  Committee  of  the  Ontario  Proxiridal 
Di%ision  desire  to  thank  the  members  for  their  responae 

to  tlie  Executive's  circular  of  June  Ut  asking  for  a 
contribution  towards  the  :".  k  of  the Executive  for  this  \ear.  :ig  about 
S300.  has  been  received. 

The  Secretar>"-Treasurer  has  endeavored  to  send  an 
acknou'   ̂                      .ery  remitter,  f  4  to  the 
great  n  .                            in  addre«**<  wK  occurred 
lately.  U..-.idc>  ihc  pus^ibility  iK  .t"es  hav'C 
never  reached  Mr.  Lambe,  an\  ■      <  has  not 
received   an  ackixjw  ledgement   is  asked  to  advise  the 
Secretary  to  that  effect. 

Quebec  Bridge  Report 

The  final  report  on  the  design  and  construction  of 

the  0>^ebec  Bridge  by  the  btxird  of  i  '  - dian  Government,  C  N.  Mon-cirr.it 
briefly  referred  to  in  a  prt 
worthy  of  further  nfinnci  . 
both  the  board  of  i  >ugh 
the  Minister  of  Rai......    ......  c  •  "i 
It  is  issued  in  two  volumes.  \ 

to  the  history  of  the  bn  ' 
the  construction,  the  t-  i 
tile  suh-^lr 
on  lK-a\  \  t  '- and  ell 

and  a>: These  two  bound  volu:: 
the  official  records  of  i..v    .;...........  ^.^  . 
constitute  a  rect>rd  of  achievement  of  which  . 
may  well  be  proud. 
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I  IKCriONS  AM)  I  RWSFKRS 

o 
I 

I 

■  o 

/ ,. . 
Mallltrw 

rK 

hUdtotis  and  Triinaftr». 

'  ■         Î    ■     lK)th,  ihr  lullovkmtj 

î^xiT    \ndrcw  Abrants.  of  Chicai"    1"      T^ '^    I'niv. 
III.  T   in   chjj.   of   ri-st-anh    I  l^wis 

Ittsi.,  \^uu.iKi>;  Janu's  IVnr<        '        n.   ii    »'<>.■:■■:• 
(B.Sc..  Arch   Mci'.M  I'niv.  >    •  ;,  An^-lin-N. 
1  ■    "  of  Wcllaml,  uui.. M       ... 
Co.  Lid..  WillaiKl,  Onl. 

I): n 

Sl:: 

Av 
.M 
iK-pl..  -Ml. lull  L;uvtiiil>. 

A» 

.-Vrihur  Ix-wii  Clark.  <■: 

.encan  siupbuildinK     Polyttxh.    li»>i..    Ph.U.,^    1 
Sck-ncf.  Queen's  University. 

Atsociaif  Mrmhrr». 

Romeo  Sadi  .\mJot,  of  Chicoutimi.  Que..  Engineer  on 

■  '■    'ways.  IV  !  Government;  Bow- 
of  Sh;i  F;ill>i,  (Hie.,   iMass. -.  Que.; 

\.  .  Supt., 

':  ice    Water    \\urk>,    Wnuuix's;    Haruld    .\rlhur 
I    of  Kdson.  -Aha..   Instrumeniman  Mamienance 
C.  r.P.Ry.;  Fred  .Aubrey  Burgar,  of  Niagara  Falls.  Ont., 
iC.E.  Rennslaer  Polytech.  Inst.t.  Supt.,  of  Construction 
on  Water  Power  Developments.  H.E.P.C.  Toronto.  Ont.; 

'   '  rdon.  of  Winnipeg.  Man..  (E.E..  .Armstrong  Coll.. 
I-  .  .\«t.  Electrical  Engineer.  Can.  Gov.  Rlys. 

;  Harry  Louis  Hayne.  of  .Alberni.  B.C.. 
:i  constm.  of  E-N.Ry.  extension  of  (ireat 

Central  Lake;  James  Bertram  Hayes,  of  Halifa.\,  N.S., 
(B.Sc.  Dalhousie  Iniv.  i  Field  Ener.,  in  charge  of  constm.. 
N.S.  Tramways  &  Power  Co.  Ltd..  Halifax.  N.S.:  Harold 

Chapman  Johnston,  of  Montreal.  iB..A.  Sc.  I'niv.  of 
Toronto)  \'ice  President  and  Gen.  Mgr.  H.  C.  Johnston Co.  Ltd.,  Montreal;  David  Gardner  McKean,  of  Winnipeg. 
Man..  .A>;<t    to  Chief  Engr.  The  Greater  Winnipeg  Water 

'  g,  -Man.;  .Arthur  Anthony  McLaren,  of 

':it.,  B.Sc.  Queen's  I'niv.  I  Hydro  Electric Power  Commission,  Res.  Engr.;  William  George  Quade 
Munn,  of  Peterboro,  Ont..  Chief  Draughtsman  Ham.ilton 

Co.  Ltd..  Peterboro.  Ont.;  Harold  Storey  N'icklin,  of 
Guelph,  Ont..  iB..A.Sc.  I'niv.  of  Toronto)  .Asst.  Loans Olhcer  Dept..  S.C.R.,  Guelph.  Ont.;  Philip  Carleton 

Perr>',  of  Regina,  Sask.,  .Asst.  Res.  Engineer,  Regina, 
Sask.;  Frank  R.  Purvis,  of  Prince  George.  B.C.,  with 
S.  S.  Magatfm  Co.  as  Camp  Foreman;  Léon  .Alfred 
St.  Pierre,  of  Outremont.  Que..  iB..A.B.Sc.  iC.E.»  Lavait 
Designing  and  erecting  work  I^minion  Bridge  Co.; 

Gordon  J.  Smith,  of  Kingston,  Ont..  'B..A..  B.Sc.  Queen's Univ.)  at  present  engaged  in  commercial  enterprise; 

Vic*  -  !'  ..)  Todd,  of  \'ancouver.  B.C..  Granby  Cons. 
Mr  king  &  Power  Co.  Ltd.,  Vancouver,  F.xplora- 
tion    \   Purveys    &    Estimate  on   harbour     -  ites, 
hydro  electric  plants;  Cieorge  E.  Warren,  o(  ̂ .  111. 
(B.S.    (C.E.I    Univ.    of    Illinois)    engineer-manager    of 
American  Concrete  Pipe  .Association. 

T Tan»f erred  from  the  C 

Ch.arles  Jules  I 

Eng..  Bien: 
Henrv  .\u. 

U,;  <  it-mi: 
and  g.; 

of  Te: 
Town   : 
Cecil  llou 
1912)  -Asst 

aie  Sf  ember  to  Ikat  of 

ts,  of  .\: 

Engr.  Dept.  Rys 
John  Cianiet  Reid,  Lieut.  Col. 

Asst.   Engr..   C.P.R    C<>n<tr 
\'aughan,  of  St.  Jo! 
Electric  Co  Ltd..  i 

à:  Conuut-ice,  .A.  K 
\  1  .  M.^c..  Umv. 

Que.;  Rotk-rt 
.  ,    B..A     '< 

&  c 
D.s.tj..  .,:  1 

We<(»-rd    I.!' 

vt 

■i. 

Transferred  from  the  Clatu  of  JumUr  i,,  th,it  <>f 
Associate  Mtmhcr. 

Cecil  B.  C.  Donnellv.  Lt  -Col.  R.G..\ 
B.C..  iD.L.S.  &  M.L.S.  Lndergrad    Univ 

Herbert  Di.\on  Fyfe,  of  North  \';;  S. Toronto)  structural  engr.  J.  Cou  '  r. 

B.C.  ;  Stanley  Roma  Lamb,  of  '.  r. 
in    charge   of   constm.    C.P.R     .'. ^-.i:  .    . 
Kenneth  McKay,  of  Clyde  River.  N.S..  c: 
on  road  survey  with  N.S.  Bt>ard  uf  I!  lar- 
mouth  &  Shelbume;  Hugh  PctL-r>.  «-■:  B.C.. 

iR.M.C.    Kingston)    Asst.    Eng.    N'ancuuver    is.    Disi. P.  WD. 

Tratiffrrred  from  (he  Clasf  of  Student  to  that  r'  A'fr-ciate 
Members. 

Frederick  0\^  Lt.  Col.,  oi  c 
England,  Grad.    1.  .l.C.  not  m  di.  J. 

Transferred  from  Class  of  Sluttent  to  that  of  Jumtor. 

Leo.  B.  Brown,  of  Camrose.  Alia..  (B.Sc.  Univ.  of 

.Alberta    H    "         trie  Engr.  1  '"••pi.  of 
Interior,    ».                 A!' a:    K<  i.    of 
Marion,  Mas^  .     :        ~  ni 
Wireless  Tel.  Cl  1.  ■  .  .Miii. 
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AN  ACT  RESPECTING  THE  ENGINEERING 
PROFESSION 

PROVINCE  OF  NOVA  SCOTIA 

WHEREAS,  It  is  considered  advisable  to  establish  by  legislation 
the  qualifications  necessary  to  permit  persons  to  act  or  practise  as 
Professional  Engineers  in  the  Province  of  Nova  Scotia. 

NOW,  THEREFORE,  Be  it  enacted  bv  the  Governor,  Council 
and  Assembly,  as  follows: — ■ 

Short  Title. 

1.  This  Act  may  be  cited  as  the  "Nova  Scotia  Engineering 
Profession  Act." 

Interpretation. 

2.  In  this  Act,  unless  the  context  otherwise  requires  the  expres- 
sion:— 

(a)  "Professional  Engineer"  means  any  person  registered  as  a Professional  Engineer  under  the  provisions  of  this  Act. 

(b)  The  practice  of  a  Professional  Engineer  within  the  meaning 
of  this  act  embraces  advising  on  making  measurements  for,  laying  out 
and  the  design  and  supervision  of  the  construction,  enlargement, 
alteration,  improvements  or  repairs  of  public  and  private  utilities, 
railways,  bridges,  tunnels,  highways,  roads,  canals,  harbours,  harbour 
works,  river  improvements,  lighthouses,  wet  docks,  dry  docks,  dredges, 
cranes,  floating  docks,  and  other  similar  works,  steam  engines,  turbines, 
pumps,  internal  combustion  engines  and  other  similar  mechanical 
structures,  airships  and  aeroplanes,  electrical  machinerv  and  appar- 

atus, chemical  and  metallurgical  machinery  and  works  for  the  develop- 
ment, transmission  or  application  of  power.  Buildings  for  the  housing 

and  installation  of  machinery  and  appliances  for  the  development  of 
hydraulic  or  electric  power,  engine  sheds,  freight  houses,  coal  pockets, 
warehouses  arid  factories,  machine  shops,  the  steel  frames  of  large 
buildings,  and  other  buildings  and  structures  of  Engineering  character 
or  for  Engineering  purposes,  mining  operations  and  apparatus  for 
carrying  out  such  operations,  municipal  works,  irrigation  works,  water 
works,  water  purification  plants,  sewerage  works,  sewage  disposal 
works,  drainage  works,  incinerators,  hydraulic  works,  and  all  other 
engineering  works. 

(c)  Subsection  (b)  shall  only  apply  when  the  work  to  be  done 
involves  an  expenditure  of  at  least  twenty-five  thousand  dollars. 

(d)  The  execution  as  a  contractor  of  work  designed  by  a  Profes- 
sional Engineer,  or  the  supervision  of  the  construction  of  work  as  a 

foreman  or  superintendent,  or  as  an  inspector,  or  as  a  roadmaster, 
track  master,  bridge  or  building  master,  or  superintendent  of  main- 

tenances shall  not  be  deemed  to  be  the  practice  of  a  Professional 
Engineer  within  the  meaning  of  this  Act. 

(e)  "The  Association"  means  the  Association  of  Professional Engineers  of  the  Province  of  Nova  Scotia. 

(0     "Council"  means  the  Executive  Council  of  the  Association. 

(g)     "President"  means  the  President  of  the  Association. 

(h)     "Registrar"  means  the  Registrar  of  the  Association. 

(i)  "The  Secretary"  means  the  Secretary-Treasurer  of  the Association. 

(j)     "Board"  means  the  Board  of  Examiners  of  the  Association. 

The  Association  of  Professional  Engineers  of  the  Province  of 
Nova  Scotia. 

3.  (a)  All  persons  registered  as  Professional  Engineers  under  the 
provisions  of  this  Act  shall  constitute  the  Association  of  Professional 
Engineers  of  the  Province  of  Nova  Scotia  and  shall  be  a  body  politic 
and  corporate  with  perpetual  succession  and  common  seal. 

(b)    The  head  office  of  the  Association  shall  be  at  Halifax. 

4.  The  Association  shall  have  power  to  acquire  and  hold  real 
estate  not  producing  at  any  time  an  annual  income  in  excess  of  ten 
thousand  ($10,000)  dollars,  and  to  alienate,  mortgage,  lease  or  other- 

wise charge  or  dispose  of  such  real  estate  or  any  part  thereof  as  occasion 
may  require,  and  all  fees,  fines  and  penalties  receivable  and  recoverable 
under  this  Act  shall  belong  to  the  Association. 

5.  The  Association  may  pass  By-Laws  not  inconsistent  with  the 
provisions  of  this  Act  for: — 

(a)  The  government,  discipline  and  honour  of  the  Members. 

(b)  The  management  of  its  property; 

(c)  The  maintenance  of  the  Association  by  levying  and  collecting 
fees  not  in  excess  of  $.5.00  per  annum; 

(d)  The  examination  and  admission  of  candidates  to  the  study 
and  practice  of  the  profession. 

(e)  All  other  purposes  reasonably  necessary  for  the  management 
of  the  Association. 

6.  All  By-Laws  or  Amendments  thereto  shall  become  effective 
only  after  ratification  by  two-thirds  majority  of  the  votes  received  from 
the  members  of  the  Association  in  good  standing,  and  after  approval 
by  the  Governor-in-Council. 

Who  May  Practise. 

7.  (a)  Only  those  persons  who  are  members  of  the  Association 
hereby  incorporated  and  registered  as  such  under  the  provisions  of  this 
Act,  or  who  have  received  a  license  from  the  Council  of  the  Association 
as  hereafter  provided,  shall  be  entitled,  within  the  Province  of  Nova 

Scotia,  to  take  and  use  the  title  of  "Professional  Engineer,"  or  any 
abbreviation  thereof,  or  to  practise  as  a  "Professional  Engineer." 

(b)  Any  person  residing  in  the  Province  of  Nova  Scotia  at  the 
date  of  the  passing  of  this  Act,  who  is  at  that  date  and  has  been  for 
three  years  previously  practising  Professional  Engineering  as  defined 
in  this  Act  shall  be  entitled  to  be  duly  registered  as  a  member  of  this 
Association  without  examination,  provided  that  such  person  shall 
produce  to  the  Council  within  one  (1)  year  of  the  passing  of  this  Act, 
satisfactory  credentials  of  having  so  practised.  Persons  who  at  the 
time  of  the  passing  of  this  Act  have  been  acting  for  a  period  of  not  less 
than  three  years  as  Mechanical  Superintendents  of  Industrial,  Manu- 

facturing or  Mining  plants  having  an  installation  of  one  hundred  (100) 
or  more  horsepower  shall  be  deemed  to  be  Professional  Engineers  and 
eligible  for  registration  as  such. 

(c)  Any  person  who  comes  to  reside  in  the  Province  of  Nova 
Scotia  and  who  at  that  time  is  a  duly  registered  member  of  an  Associa- 

tion of  Engineers  similarly  constituted  of  any  other  Province  of  the 
Dominion  of  Canada,  may  become  a  duly  registered  member  of  the 
Association  without  payment  of  fee  for  that  year,  providing  he  shall 
produce  to  the  Council  a  Certificate  of  membership  in  good  standing 
in  such  other  Association  and  an  application  for  Transfer  of  Registry 
endorsed  by  the  Registrar  of  that  Association. 

(d)  Any  person  not  otherwise  qualified  as  hereinbefore  mentioned, 
residing  in  the  Province  of  Nova  Scotia  and  who  may  desire  to  become 
a  registered  member  of  the  Association  shall  make  application  to  the 
Council  and  shall  submit  to  an  examination,  or  shall  submit  credentials, 
in  lieu  of  examination,  whichever  the  Council  may  decide,  and  shall  be 
admitted  to  Registry  as  a  member  of  the  Association  on  payment  of 
prescribed  fees  after  the  Council  shall  have  certified  in  writing  that 
such  examination  or  credentials  have  been  found  satisfactory  to  it. 

(e)  Any  person  not  residing  in  the  Province  of  Nova  Scotia  who 
is  a  registered  member  of  an  Association  of  Engineers  similarly  con- 

stituted of  any  other  province  of  the  Dominion  of  Canada  can  obtain 
from  the  Registrar  a  license  to  practise  as  a  Professional  Engineer  in 
the  Province  of  Nova  Scotia,  and  upon  payment  of  a  fee  of  one  dollar. 
In  the  event  of  such  person  being  imable,  by  reason  of  emergency  or 
neglect  on  the  part  of  the  Registrar  or  for  any  other  good  and  sufficient 
reason,  to  obtain  such  license  within  three  (3)  months  of  his  making 
application  therefor,  he  shall  be  entitled  to  practise  as  a  Professional 
Engineer  in  the  Province  for  such  period  of  three  months  without 
holding  such  license. 

(f)  Any  person  who  is  not  a  resident  of  Canada,  but  who  is  a 
member  of  any  Engineering  or  Technical  Organization  or  society  of 
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(d)  As  soon  as  possible  after  the  close  of  each  examination  the 
members  of  the  Board  who  shall  have  conducted  such  examination 
shall  make  and  fyle  with  the  Secretary  a  certificate  stating  the  result 
of  such  examinations,  whereupon  the  Council  shall  notify  each  candidate 
of  the  result  of  his  examination  and  their  decision  upon  his  application. 

(e)  A  candidate  faihng  on  examination  may  after  an  interval 
of  not  less  than  six  months  be  examined  again; 

(f)  The  Council  shall,  from  time  to  time,  prescribe  the  fees 
payable  by  candidates  for  examination. 

Registration  Without  Examinations. 

15.  The  Council  shall  consider  an  application  for  registration  or 
license  from  any  person  who  submits  proof  of  qualifications  possessed 
by  such  person  by  virtue  of  experience,  training  or  examination  by 
another  examining  body  of  recognized  standing. 

16.  The  Coimcil  shall  have  power  to  establish  conjointly  with 
any  Council  of  any  Association  similarly  constituted  in  one  or  more 
of  the  Pro^^nces  of  Canada,  a  Central  Examining  Board,  and  to 
delegate  to  such  Central  Examining  Board  all  or  any  of  the  powers 
possessed  by  the  said  Council  respecting  the  examination  of  candidates 
for  admission  to  practise,  pro\aded  that  any  examination  conducted 
by  such  Central  Examining  Board  shall  be  held  at  least  in  one  place 
within  this  Pfo\-ince. 

17.  The  Board  shall  examine  all  degrees,  diplomas,  certificates 
and  other  credentials  presented  or  given  in  evidence  for  the  purposes 
of  obtaining  registration  or  license  to  practise,  and  may  require  the 
holder  of  such  credentials  to  attest  by  oath  or  by  affidavit  on  any 
matter  involved  in  his  application. 

18.  The  Registrar  shall  issue  a  certificate  of  registration  or  a 
license  to  practise  to  an  accepted  candidate  upon  written  instructions 
from  the  Council,  and  upon  payment  in  advance  of  the  prescribed 
fee  by  the  candidate.  The  certificate  or  license  shall  state  the  specialty 
or  specialties  of  the  person  to  whom  it  is  issued. 

19.  The  Registrar  shall  keep  his  register  correct  in  accordance 
with  the  provisions  of  this  Act  and  the  rules  and  regulations  of  the 
Council. 

20.  (a)  Each  person  who  is  registered  or  licensed  to  practise 
shall  pay  in  advance  to  the  Secretary-Treasurer  or  any  person  deputed 
by  the  Council  to  receive  it,  such  annual  fee  as  may  be  determined 
by  the  By-Laws  of  the  Association,  which  fee  shall  be  deemed  to  be 
a  debt  due  by  the  practitioner  and  to  be  recoverable  with  the  costs 
of  same  in  the  name  of  the  Council  in  any  court  of  competent  juris- 
diction. 

(b)  If  any  registered  practitioner  omit  to  pay  the  prescribed 
annual  fee  within  six  months  of  the  date  upon  which  it  became  due, 
the  Registrar,  after  ten  days  notice  by  registered  letter,  shall  cause  the 
name  of  such  practitioner  to  be  erased  from  the  register,  and  such 
practitioner  shall  thereupon  cease  to  be  deemed  to  be  a  registered 
practitioner;  but  such  practitioner  shall  at  any  time  thereafter,  upon 
paying  such  fee,  be  entitled  to  all  his  rights  and  privileges  as  a  registered 
practitioner  from  the  time  of  such  payment; 

(c)  The  Registrar  shall  not  be  required  to  issue  a  license  to 
practise  to  any  non-resident  practitioner  otherwise  entitled  to  such 
license  unies  the  fee  provided  for  by  the  By-Laws  of  the  Association 
shall  have  been  previously  paid. 

21.  Any  person  entitled  to  be  registered  under  this  Act  who 
shall  neglect  or  omit  to  be  so  registered  shall  not  be  entitled  to  any 
of  the  rights  and  privileges  conferred  by  the  provisions  of  this  Act 
so  long  as  such  neglect  and  omission  shall  continue. 

22.  In  case  of  any  refusal  by  the  Council  to  register  the  name 
of  any  person  as  a  member  of  the  Association,  or  of  refusal  to  isstie  a 
license  to  practise,  the  person  aggrieved  shall  have  the  right  to  apply 
to  a  Judge  of  the  Supreme  Court,  who,  upon  due  cause  shown,  may 
issue  an  order  to  the  Council  to  register  the  name  of  such  person, 
or  to  grant  him  a  license  to  practise,  or  to  make  such  other  order  upon 

such  appeals  as  may  be  warranted  by  the  facts,  and  the  Council  shall 
forthwith  comply  with  such  order.  Such  order  when  so  made  shall 
be  final. 

23.  If  the  registrar  makes  or  causes  to  be  made  any  wilful 
falsification  in  any  matters  relating  to  the  register,  he  shall  forfeit  a 
sum  of  not  less  than  one  hundred  dollars  ($100.00)  nor  more  than  two 
hundred  dollars  ($200.00). 

24.  If  any  person  shall  wilfully  procure  or  attempt  to  procure 
himself  to  be  registered  or  licensed  under  this  Act,  by  making  or 
producing,  or  causing  to  be  made  or  procured,  any  false  or  fraudulent 
representations  or  declarations,  either  verbally  or  in  writing,  every 
such  person  so  doing,  and  every  person  knowingly  aiding  and  assisting 
him  therein,  shall  forfeit  and  pav  a  sum  of  not  less  than  one  hundred 
dollars  ($100.00)  nor  more  than  two  hundred  dollars  ($200.00). 

25.  All  penalties  imposed  under  this  Act,  or  any  of  them,  and  all 
sums  of  money  forfeited  shall  be  recoverable  with  costs  under  the 
provisions  of  the  law  respecting  summary  convictions. 

26.  Any  information  for  the  recovery  of  any  such  penalty  or 
forfeiture  may  be  laid  by  any  member  of  the  Association  or  by  any 
person  appointed  by  the  Council. 

27.  Any  sum  forfeited  under  this  Act  being  recovered  shall 
belong  to  the  Association  for  the  use  thereof,  under  this  Act. 

28.  No  prosecution  shall  be  commenced  for  any  offence  against 
jhis  Act  after  one  year  from  the  date  of  committing  the  offence. 

29.  The  following  persons  are  hereby  constituted  a  Provisional 
Council  of  the  Association: — 

President  —  C.  E.  W.  Dodwell,  Halifax. 

Vice-President  —  D.  H.  MacDougall,  New  Glasgow. 

Councillors  —  Allan,  J.  L.,  Dartmouth;  Bowman,  F.  A.,  Halifax; 
Brown,  T.  J.,  Sydney  Mines;  Doane,  F.  W.  W.,  Halifax;  Dyer,  A.  F., 
Halifax;  Faulkner,  F.  R.,  Halifax;  Macnab,  I.  P.,  Hahfax;  Matheson, 
W.  C,  New  Glasgow;  Morrison,  W.  P.,  Dartmouth;  Odell,  C.  M., 
Glace  Bay;  Robb,  D.  W.,  Amherst;  Roland,  J.  W.,  Halifax;  Sexton, 
F.  H.,  Halifax;  Smith,  K.  H.,  Halifax;  Wheaton,  L.  H.,  Halifax. 

The  duties  of  the  Provisional  Council  shall  be  to  provide  the 
register  called  for  by  this  Act,  to  enter  therein  the  names  of  those 
who  are  entitled  to  registration  and  who  apply  therefor  under  the 

provisions  of  Section  7,  clause  "b,"  and  to  call  within  six  months from  the  coming  into  force  of  this  Act  the  first  General  Meeting  of 
the  Association  for  those  purposes  and  any  other  organization  purposes 
of  the  Association;  they  shall  have  the  powers  conferred  in  this  Act 
on  the  Council  of  the  Association.  Their  powers  shall  cease  on  the 
election  of  the  regular  Council  of  the  Association. 

30.  No  provisions  of  this  Act  restricting  the  practice  of  the 
profession  or  imposing  penalties  shall  take  effect  until  one  year  after 
the  passing  of  this  Act. 

31.  Every  person  registered  under  this  Act  shall  have  a  seal, 
the  impression  of  which  .shall  contain  the  name  of  the  Engineer  and 

the  words  "Registered  Engineer,  Nova  Scotia,"  with  which  he  shall 
stamp  all  official  documents  and  plans. 

32.  The  activities  of  the  Association  are  hereby  restricted  to  the 
fimctions  necessary  to  the  administration  of  this  act. 

33.  Nothing  in  this  Act  contained  shall  be  construed  as  affecting 
the  rights  and  privileges  of  any  person  who  has  been  granted  any 
certificate  or  who  may  hereafter  be  granted  any  certificate  pursuant 
to  any  provision  of  the  Coal  Mines  Regulation  Act,  Chapter  10  of 
the  Acts  of  1918. 

Note 
'^  '■  In  the  Alberta  Act  as  printed  in  the  July  number 
of  The  Journal  enclosed.  Page  363  No.  22,  first  section, 

the  phrase  "Who  has  been  convinced  of  a  criminal  offense" 
should  read  "Who  has  been  convicted  of  a  criminal 

offense". 
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COKKISI'ONDKNCE I EMI'LOVMKM    lU  RKAU 

Vppriviatlun  from  llheiiilcal  Kiitiiiu-tTM 

ICditor.  Journal' — 
Uear  Sir: 

I  tak«*  pleasure  in  endosinK  copy  of  the  resolution 
<  -i  by  our  Council  ii;  'ion  of  the 
1  .  and  Keiierous  cnteri  which  you 
.1. .  :  .\i  us  while  in  Montreal.  We  es|KiKiil\  appreciate 
till  u;<.  ul  your  luiU  for  our  meelini;s  aft.  i  "\n  uiJlorluiuite 
experience  at  tiie  Hotel. 

\'ery  truly  yours. 
J.   C.   Ol-SEN. 

Secretary. 

American  Insiiiuie  of  Chemical  En^ineers. 
Ortice  of  Secretary,  Polytechnic  Institute, 

Brooklyn,  N.Y. 

July  24.  1920. 
• 

At  a  special  meeting  of  the  Council,  held  July  4th, 
1920.  on  board  the  Steiunship  Sa^oicnay,  it  was  uj>an- 
imou&ly  Rk*olveu  thai  the  thanks  of  Tht  InntituU  be 
iranstnitled  to 

R.  N.  Monk,  and  Fraser  S.  Keith 
and 

The  Engineering  Institute  of  Canada 

for  the  cordial  reception  and  generous  entertainment  of 
The  Institute  at  MoNTRK.\L,  CANADA,  June  28ih  and 
29th,  1920,  and  it  was  further 
Resolved  that  this  resolution  be  spread  upon  the  minutes 
and  a  copy  be  sent  as  a  token  of  esteem  and  appreciation. 

David  Wesson, 
President. 

J.  C.  Ol-SEN. 
Secretary. 

•     •     • 

A  Tribute  to  the  Institute 

Editor,  Journal: — 

"I  have  been  away  nearly  four  months  nearly  the 
whole  of  which  time  I  spent  in  Mexico  and  the  South- 

western United  States,  and  hence  got  out  of  touch  with 
things  in  Canada.  On  my  return  I  was  greatly  pleased 
to  hear  of  the  success  of  The  Institute  in  its  campaign 
for  Legislation;  from  what  I  can  learn  Ontario  is  the 
only  important  province  that  remains  doubtful  and  it 
for  self  protection  will  soon  be  forced  to  join  the  others. 

Permit  me  to  express  my  opinion  that  Tht  Imiiiutt 
has  done  more  to  advance  the  welfare  of  the  engineering 
profession  than  any  similar  body  on  the  Continent. 
Please  accept  my  sincere  congratulations  for  the  remark- 

able results  so  far  achieved  and  my  best  wishes  for  the 

future." J.  A.  Reid.  M.E.I.C. 
Cobalt.  July  14th.  1920. 

I    To  make  thi»  «icpurtmcnt  mure  viilu«blc  it  i» 

i         pro|-H>sed   that   in  future   advert ivrmcnt»  of 
j  «ituatioit»    Vttcant   kti<iulJ   «tatc    kiilar>. 

u_. 
and    K>^e    «ictuiU    of    rc-quirrrllrnt» 

Situutiunti  Vacant 
Four  I>c*lftocr« 

-  rs   for  n   '       -.cretc   w- 
.1»  eltctr:  Box  . 

Four  ■' 

inbtrumeir 

Cbrmiral  fcnilnr 

Chemical  engineer    -  ̂.*     •-     '     •  '■•  •"  '           y 
requires  s<^Tvices  of  a  youiu  ■'i 
with  fuel  and  steam  problems.     baUr)  WUJU.  lu  5wiU«. 
Box  134. 

Two  Oruufthumea 

Two  f!'   ^'^.>^. ..  •'  r  reinforced  concr-'»-  ''-^ign  or 
general  C'  .   requiied   by   .N:  con- 

struction lirni.     i>->x  ij<j. 

Mechanlcul  L>»ufthtsinaa 

Mechanical  draui^hisman  wanted  for  metal  working 
industrial  concern  in  Ontario.  Salar>'  $150.00  per  month 
to  start,     liox  137. 

Three  or  Four  Voun^  Enftlfi<«r« 

Three  or  four  young  engineers  er 
Board,    situated    in    the    Province    l.       ,.        ..lit 
have  had  ollice  exf)erience.    Salary  $123.00  to  $175.00 
per  month.     Box  No.  139. 

Mechanical  Engineer 

Mechanical  engineer  for  exjjerimental  work  in  large 

pulp  and  paper  mills  in  provi:                               '  '^ per  month,  depending  on  qu..  ,;. 
experience,  age,  and  references.     Box  141. 

Deciftner 

Designer  wanted  for  general  cintI  engineering  design- 
ing, in  Montreal.  Salary  about  S200.00  per  month. 

Box  142. 
Coastruclion  Enftlncrr 

Engineer  or  superinter.r'  ■■'-•■••'•  -—  •-  nn
 

work  in  connection  with  ct':  '  -g 
and  30  feet  high:  work  will  ta 
.Applicant  should  be   u-ed  to  k. 
etc.    Salar\'  S300  per  month  and  buaid.     tka  1-ki. 

Ycung  Engineer 

Young  engineer  with  ̂ nme  experience  in  designing 
and  with  more  than  '  >mputing. 
Steady  pt)>iiion  with  j         . 

Two  .VaaUlanI  Slruciural  Kngiuerrt  Uanln) 

Two  d 

Ship  Can..  "• 
salary  of  SI  75  per  : 
and  construction  t:  .  -..      -.    ,  ~^, 

and  operating  machiner\-. 

.Applicants    to    Ix  '  'h 
experience  in  struciur    e. 
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and  construction;  preferably  experience  in  the  design  of 
hydro-mechanical  appliances. 

Application  forms  to  be  forwarded  to  The  Secretary, 
Civil  Service  Commission,  not  later  than  August  14th. 

*     *     * 

The  Forests  Products  Laboratories  of  Canada,  Dept. 
of  the    Interior,  invite   applications    for   the    following 
positions,  through  The  Engineering  Institute: — 

Chief  Division  of  Timber  Tests 

To  be  responsible  under  the  direction  of  the  Super- 
intendent for  the  work  of  the  Division  of  Timber  Tests, 

to  plan,  lay  out  and  conduct  scientific  investigations  and 
research  relating  to  the  mechanical  properties  of  timber 
and  timber  products,  to  design  special  apparatus  for  use 
in  such  research,  to  supervise  laboratory  tests  and 
analyze  results,  to  act  as  a  representative  of  the  Labora- 

tories at  meetings  of  technical  societies,  etc.,  and  to 
present  papers,  etc. 

Salary  $2700  per  annum  with  bonus  of  $240  per 
annum  if  married.  Annual  increase  of  $120  per  annum 
to  maximum  of  $3180. 

Assistant  Cliief  Division  of  Timber  Tests 

To  assist  the  Chief  of  the  Division  of  Timber  Tests, 
to  assume  responsibility  during  the  absence  of  the  chief, 
to  supervise  the  work  of  the  staff,  the  preparation  of 
materials  for  testing,  the  making  of  laboratory  tests  and 
the  computations  of  the  results,  to  be  responsible  for  the 
condition  and  accuracy  of  testing  apparatus,  to  design 
special  apparatus,  to  prepare  articles  for  publication,  etc. 

Salary  not  yet  determined. 
Timber  Testing  Engineer 

Under  direction  to  discharge  the  duties  of  a  Timber 
Tester,  and  to  be  responsible  for  the  efficient  performance 
of  such  duties  by  Timber  Testers  and  Assistant  Timber 
Testers,  as  an  assistant  supervisor  in  the  testing  labora- 

tory or  in  charge  of  a  computing  staff,  to  conduct  minor 
investigations,  etc. 

Salary  not  yet  determined. 

Applications  are  invited  from  persons  possessing 
the  necessary  qualifications  for  the  position  of 
Junior  Radio  Electrical  Engineer  or  Junior  Electrical  Engineer 

in  the  Radiotelegraph  Branch  of  the  Department  of  the 
Naval  Service  at  a  commencing  salary  of  $1680  per 
annum,  rising  by  annual  increments  of  $120.00  to  $2040.  per 
annum.    Also  Cost  of  Living  Bonus  as  authorized  by  law. 

Qualifications  required:  —  Education  equivalent  to 
High  School  graduation  and  either  1.  Graduation  in 
electrical  engineering  from  a  school  of  applied  science  of 
recognized  standing  with  two  years  of  experience  in 
Radio  telegraph  or  Electrical  Engineering  work  or,  2. 
Four  years  of  experience  in  Radio  telegraph  or  Electrical 
Engineering  work;  supervisory  ability,  good  hearing. 
Preference  will  be  given  to  applicants  with  Radio  Engin- 

eering experience. 
Applications  must  be  in  the  handwriting  of  the 

persons  applying  (or  if  otherwise  the  reason  therefor  to 
be  given)  and  on  forms  supplied  by  the  Commission, 
which  may  be  obtained  at  any  Post  Office  or  from  the 
Secretary  of  the  Civil  Service  Commission,  and  are  to  be 
mailed  to  the  Deputy  Minister,  Dept.  of  the  Naval 
Service,  Ottawa,  immediately. 

Length  of  residence  in  the  locality  must  be  stated. 
Applicants  must  describe  the  position  as  indicated  above 
and  must  not  vary  description  in  making  application. 

In  considering  application,  preference  will  be  given 
to  persons  who  have  been  on  active  service  Overseas 
in  the  recent  war,  in  the  Military  or  Naval  Forces  of 
His  Majesty  or  of  any  of  the  Allies  of  His  Majesty,  who 
have  left  such  service  with  an  honourable  record,  or  who 
have  been  honourably  discharged.  Returned  soldiers 
must  produce  their  Discharge  Certificates  or  a  certified 
copy  of  the  same. W.   FORAN, Sec7-etary, 

Civil  Service  Commission  of  Canada. 
* 

The  Civil  Service  Commission  of  Canada  hereby 
give  public  notice  that  applications  will  be  received  from 
persons  qualified  to  fill  the  following  positions  in  the 
Civil  Service  of  Canada: — 

Air  Certificate  Examiners 

Two  Air  Certificate  Examiners  for  the  Air  Board 
at  an  initial  salary  of  $2,940  per  annum,  which  will  be 
increased  upon  recommendation  for  efficient  service  at 
the  rate  of  $180  per  annum  until  a  maximum  of  $3,300 
has  been  reached.  This  initial  salary  will  be  supple- 

mented by  whatever  bonus  may  be  provided  by  law. 
Note:  If  board,  lodging,  or  ordinary  clothing  is 

supplied,  the  value  thereof  shall  be  deducted  from  the 
above  compensation. 

Duties. — Under  the  direction  of  the  Superintendent 
of  Certificate  Branch,  Air  Board,  to  examine,  approve, 
and  recommend  the  issue  of  licenses  to  air  pilots,  navi- 

gators, and  engineers;  to  examine,  approve,  and  recom- 
mend the  issue  of  certificates  of  airworthiness  of  flying 

machines;  to  examine,  approve,  and  recommend  the 
issue  of  licenses  to  aerodromes;  to  assist  in  the  selection 
of,  and  make  recommendations  in  connection  with  air 
routes  ;  to  conduct  examinations  in  the  theory  and  practice 
of  air  pilotage  and  air  navigation;  and  to  perform  other 
related  work  as  required. 

Qualifications. — Education  equivalent  to  gradua- 
tion from  a  university  of  recognized  standing;  two  years 

of  experience  in  flying  various  types  of  flying  machines; 

commercial  air  pilot's  and  air  navigator's  certificates; extensive  knowledge  of  the  theory  of  flight  and  the 
piloting  and  design  of  flying  machines  and  of  the  con- 

struction rigging,  and  overhauling  of  all  types  of  flying 
machines  and  of  the  construction  and  maintenance  of 
aerodromes;  ability  to  conduct  examinations  in  the 
theory  and  practice  of  air  pilotage  and  air  navigation 
and  to  make  through  inspections  and  investigations 
into  the  proper  construction  and  rigging  of  aeroplanes 
and  engines;  and  to  supervise  such  work. 

Examination. — Subjects  and  Weights  as  follows: 
Education,  Training  and  Experience,  4;  Oral  Interview,^ 
if  necessary  in  the  opinion  of  the  Commission,  1. 

(Sgn.)  W.  FORAN,  Secretary. 

Situations  Wanted 

Industrial  Plant  Engineer 

Industrial  plant  engineer,  A.M.E.I.C.,  sixteen  years 
experience,  design  and  construction,  of  industrial  plants, 
steel  plants,  coal  mining  plant  etc.  desires  executive 
engineering  position.  Will  be  pleased  to  furnish  full 
particulars  as  to  experience  and  references.    Box  38  P. 
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QvU  Engliivrr 

...,     <  I»  V      .  ..i(i;iir_    war  vrler."'    v" 
-  f  III  field  aiKl  ■ 

r    ■        ■    ■  !  nmmci; 

p    ot    i:. 
cJti^iiKvi   MiUiiii  liunduxl  imli:>  ul    luiunlu.    lk)X  3'.' 1'. 

Civil  F- twelve  \fa: 

Members*  Kxchan^e 

For  Salf.  Kiulïtl  &  Es^t  Railroad  Tnuisit  G>j" 
hor.  circle,  and  5"  \crt.  rircle.  in  tjood  cunditiun.  complete 
Ts-ilh  case.     f*rice  SIjO.OO. 

Averoid  Ixiroineler  3"  diameter.  In  leather  case,  in 
good  condition      l*nce  $l!5.()t-). 

Stadia  Rod  in  k<J^^  condition      Price  $20.U0. 
Box  2-A. 

F()i     -^  Set   of  Tr  iis  of   Institution   of 
Ci\n!  K:  Cireat  lirita.  the  v.-ar  IHKl  to  the 

luue.     Alïoul   one   dozen    \  set, 
comprises  most   valuable  ei;,  :   f».ir 

past  liy  years'  are  bound.  This  should  be  worth  SlKi 
lo  any  member  who  is  acquiring  an  engineering  librar\ . 
Box  3-A. 

Capital  or  Partner  Wanted 

"Firm  of  consulling  engineers  require  small  capital 
for  development  of  inieresls  already  established,  wiili 
partnerslup  if  desired. 

"Could  amalgamate  advantageoush'  with  commercial 
interests.    Box  4-A. 

Trade  Inquiri«« 

Engineer  Canadian  municipalit\-  rcquirc>  names  and 
addresses  of  firms  manufacturing  GO",  and  under,  concrete 
sewer  pipe.    Full  information  from  the  Secretary*. 

OBlTLARltS 

Lieut.    John   Macdunald,   Jr.E.LC. 

Word  has  been  received  from  his  brother  George  A. 

Nfacdonald.  \'ancouver,  of  the  death  on  May  13th,  of Lieut.  John  Macdonald.  Jr.F.I.C.  in  West  Africa  due  to 

maleria.    The  late  Mr.  >'  :ld  ser\ed  his  apprentice- 
ship in  the  eni^ineering  ;  ii  in  Inverness,  Scotland, 

and  on  coming  to  Canada  was  engineer  with  the  Central 
Albena  Railway,  and  at  the  time  of  the  war  with  the 
Canadian  Pacific  Railway.  He  enlisted  in  1915  and  was 
for  sometime  district  ofiicer  at  Quebec,  and  subsequently 
camp  engineer  at  Valcartier.  ser\inL'  overseas  with  the 

Canadian  I  '  î    ch  1919. 
Following  ,     .ion.  En- 

gland at  his  own  cXix-Msc  and  ollercd  lus  services  to  the 
British  Government  volunteering  lo  go  to  Russia  H;s 
offer  was  not  accepted  however,  as  at  that  time  all  Cana- 

dians were  withdrawn  from  Russia.  He  was  offered  and 
accepted  the  offer  of  assistant  maintenance  engineer  on 
the  Ckivemment  Railway  at  Sierra  Leone,  and  left  for 

Late  JOH.N  .MAaX).S.\LD.  Jr  E.I.C 

West  .Africa  in  November  1919  where  his  unttnidy  death 
occurred.  The  late  Lieut.  Macdonald  yanâi  Tkt 
Imlitult  as  a  Junior  in  .\pril  1913. 

C.  T.  Evans.  Jr.E.LC.  ■       ' 
May  «^nh,  1'j:?<»     Mr  Kvan-  ̂ v 
^Tufiuii    ■ 
.Mldil.-:!. 
vacations  in  hnJii-ll  he  was  ( 
the   TtK)l   L)e<ii,rning   Départi:....      i^   
Company.  Detroit.  Mich.;  checker  CJia--:- 
Packard  Motor  Car  C        "^  '      ' Motors  Company.  E>.; 
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PERSONALS 
I 
i 

-o 

F.  P.  .\dams.  .\.M.E.LC..  who  returned  from  over- 
seas recently,  is  now  city  engineer  of  Chatham,  Ont. 

E.  Blake  .\llan,  S.E.LC  has  ac 
of  junior  assistant  to  the  road  engiix».* 

H.    H.    Charles        division  engineer  of  i 
Minnesota. 

-.•;it. 

y. 

Gerald  M.  Ponton,  .\..M. E.I.C.  has  opened  offices 
in  Montreal  as  a  am^uhin;:  mining  engineer  and  metal- 

lurgist at  1-1  Place  Royale.  .NK-ntreal. 

J.  C  Ball,  A.M.E.I.».  .  ...   ihe  .Niagara,  p-^- —jb 
Branch,  has  recently  resigned  from  the  Wi  .ip 
Canal  staff  and  has  taken  up  contracting. 
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E.  P.  Muntz,  A.M. E. I.e.,  of  the  Niagara  Peninsula 
Branch,  has  the  congratulations  of  the  Branch  upon  the 
arrival  of  a  baby  girl  on  June  28th. 

* 

Major  G.  L.  Mattice,  M.E.I.C,  has  joined  the  staff 
of  Lockwood,  Greene  and  Co.,  of  Canada,  Limited, 
Industrial  Engineers,  taking  charge  of  a  new  department, 
that  of  selling  engineering  service. 

* 

N.  A.  Pearson,  A.M.E.I.C,  formeriy  with  the  Dept. 
of  the  Interior  Irrigation  Branch,  Calgary,  Alta.  has 
accepted  a  position  as  draughtsman  and  designer  with 
the  Braden  Copper  Co.  Sewell  Rangua,  Chila,  S.A. 

* 

Chas.  L.  Archibald,  A.M.E.I.C,  consulting  engineer 
and  architect,  St.  John,  N.B.  has  been  retained  by  the 
International  Construction  Company  Limited,  St.  John, 
N.B.  as  consulting  engineer. 

* 

E.  C.  Little,  S.E.I.C.,  has  accepted  a  position  with 
D.  G.  Loomis  and  Sons,  Limited,  engineers  and  contract- 

ors in  connection  with  their  work  for  the  Nova  Scotia 
Power  Commission. 

* 

Brig.  Gen.  C.  H.  Mitchell,  D.S.O.,  M.E.I.C,  Vice- 
President  of  The  Insiitute,^  has  been  appointed  a  member 
of  the  Commission  appointed  "by  the  Ontario  Govern- 

ment to  investigate  the  Hydro-Radial  situation. 
* 

A.  L.  Ford,  M.E.I.C,  W.  Pearce,  M.E.I.C,  and 
L.  C  Charlesworth,  M.E.I.C,  have  been  appointed 
representatives  of  The  Engineering  Institute  of  Canada 
at  the  forthcoming  convention,  of  the  Western  Canada 
Irrigation  Association  to  be  held  at  Lethbridge. 

* 

L.  N.  Seaman,  A.M.E.I.C,  Chief  of  the  Division  of 
Timber  Tests  (Forestry  Branch  Dept.  of  Interior  Canada) 
Forest  Product  Laboratories  of  Canada,  has  been 
appointed  timber  testing  expert  for  the  Indian  Govt., 
Headquarters  at  Dehra  Dun,  United  Provinces,  India. 

* 

John  F.  Cassidy,  A.M.E.I.C,  has  joined  the  organ- 
ization of  J.  O.  Giroux  and  Co.,  general  contractors  of  6 

Spadina  Road,  Toronto,  as  secretary-treasurer;  Mr.  Cas- 
sidy took  an  active  part  in  the  organization  of  the  com- 

pany. * 

Capt.  W.  S.  Lawson,  M.E.I.C,  has  resigned  from  the 
Militia  Headquarters  Staff,  Ottawa,  to  accept  a  position 
as  inspecting  bridge  engineer,  Canadian  Northern  Rail- 

way, Eastern  Lines,  covering  the  territory  between  Port 
Arthur  and  Lake  St.  John. 

* 

Alex.  Milne,  A.M.E.I.C.,  of  the  Niagara  Peninsula 
Branch  and  Superintendent  of  the  St.  Catharines  water 
works, .  has  been  elected  first  President  of  the  newly 
formed  Canadian  Branch  of  the  American  Water  Works 
Association;  R.  L.  Dobbin,  M.E.I.C,  of  the  Peterboro 
Branch  has  been  elected  Secretary  of  the  Canadian 
Section. 

C  E.  Eraser,  Jr.E.I.C,  has  left  the  employment  of 
the  County  Highway  Department  of  the  United  Counties 
of  Stormont,  Dundas  &  Glengarry,  Finch,  Ont.,  where 
he  was  employed  as  chief  assistant  engineer  and  is  now 
with  the  Morin  Brothers  Bituminous  Paving  Company 
on  street  paving  in  Brockford,  Ont. 

A.  Frigon,  A.M.E.I.C,  professor  of  electrical  engin- 
eering at  the  Ecole  Polytechnique,  also  consulting  engin- 

eer, is  leaving  for  two  years  in  Europe  and  will  stay  some 

time  at  the  Ecole  Supérieure  d'Electricité  of  Paris  and 
the  Institute  Electro-Technique  of  Grenoble.  The  Cercle 
Universitaire  gave  him  a  dinner  before  leaving. 

C  O.  Foss,  M.E.I.C,  chief  engineer,  St.  John  and 
Quebec  Railway,  has  been  appointed  by  Premier  Foster 
of  New  Brunswick  as  one  of  the  three  members  constitut- 

ing the  personnel  of  the  newly  created  Hydro-Electric 
Commission  of  New  Brunswick,  the  object  of  which  is 
to  proceed  with  the  development  of  water  powers  in  that 
Province. 

* 

Captain  R.  D.  Thexton,  Jr.E.I.C,  is  now  section 
engineer  with  the  Federated  Malay  States  Railway  on 
construction  work  at  Kuala  Ltimpor.  Captain  Thexton 
was  formerly  a  member  of  the  Ottawa  Branch;  he  hopes 
to  write  an  article  for  The  Journal  on  railway  construction 
as  carried  out  in  the  Far  East,  and  such  an  article  would 
be  of  interest  to  our  many  railway  engineer  members. 

* 

C  B.  Thorne,  M.E.I.C,  in  addition  to  being  elected 
to  the  first  Board  of  directors  of  the  new  Riordon  Compa- 

ny, Limited,  occupies  the  position  in  the  new  company  of 
vice-president  and  technical  director.  Since  joining  The 
Institute  Mr.  Thorne  has  evinced  a  keen  interest  in  the 
engineering  profession  and  has  taken  an  active  part  in 
discussing  and  assisting  in  promoting  the  welfare  of  The 
Institute. 

* 

E.  C  Gaines,  M.E.I.C,  of  the  Mead  Morrison 
Mfg.  Co.  of  Chicago,  will  sail  on  August  24th,  for  Sydney, 

Australia  to  have  charge  of  the  above  Company's  in- terests in  Australia  and  New  Zealand. 

The  Company  has  several  contracts  for  coal  handling 
equipments  to  be  erected  in  those  countries,  and  as  the 
work  will  require  a  considerable  amount  of  structural  steel 
it  is  the  intention  to  have  all  of  the  structural  work 
fabricated  in  Australia. 

* 

Major  W.  H.  Hunt,  A.M.E.I.C,  was  gazetted 
lieutenant  Royal  Engineers  in  June  18th,  1915.  appoint- 

ed second  in  command  156  Field  Coy.  R.E.  and 
attached  16th  Division,  and  served  in  France  1915  and 
1916;  was  gazetted  captain  on  the  6th  of  January  1916; 
was  wounded  at  Loos.  He  served  through  the  Somme 
Offensive  in  September  1916  with  the  16th  Division  at 
the  capture  of  Guillemont  and  Ginchy.  Captain  Hunt  was 
in  hospital  for  four  months  after  being  gassed,  and  after- 

wards was  O.C  "B".  Company,  R.E.,  Training  Centre  at 
Newark,  England,  during  1917.  During  1918  until  the 
evacuation  of  the  Allied  Forces  on  September  28th  1919 
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ht  sen'fd  with  ihr  Nonh  U--    i...v-i...      r   
O»  Novimber  Isi.  VMS  ht 
Huju\  last  |KKii  uni  Kl..  \ 
North  Rii<m;i      II.  I  (h»-  \t 

\y.> 
Yeomano'. 

A.  F.  Macalluni.  M.K.I.C.  luis  Ix^-n  apixaiUt-d  a 
member  of  the  Ontario  t'loveriinient  C~onuni^MoIl  tu 
mvi'stiiiate  the  Hydro  Radial  situ;itioii.  Mr.  Macalluin 

gnu'  1   the   I'l  of  Toronto  in   18^3   in 
civ;  ..  later  .  .the  dej^nx-s  of  H  A  >^- 
and  \^.E.     AUer  e\;  \Mlh  the  Toronto,  i! 

and  Hulïalo.  Miniu    .  iid  St.  I^aul.  and  c 
Pacific  Itailways,  Mr.  Macalliun  was  appointed  enymei-r 
in  charge  of  waterworks  at  Midland,  (Jrimsby,  and 
Bridgeburt!.  and  later  was  consulting  engineer  to  New 
Toronto  and  North  Toronto  in  connection  with  seWer 
construction.  In  190i».  Mr.  Macalluni  was  appointed 
cit\  r  of  Hamilton.  Ont.,  and  during  his  tenure 

of  !'  c,  till  h'U>,  was  in  cliarge  of  many  important 
public  works,  including  the  rebuilding  of  the  water 

works  system,  construction  of  new  asplialt  plant,  con- 
struction of  sewage  disposal  system,  etc.  In  1916, 

Mr.  Macallum  was  appK)inted  to  his  present  position  of 
Commissioner  of  Works,  Ottawa. 

• 

H.  R.  Safford,  M.E.I.C..  President  of  the  .\merican 
Railway  Engineering  Association  and  Assistant  to  the 
President  of  the  Chicago.  Burlington,  and  Quincy  Rail- 

road, has  recently  been  highly  honoured  by  his  alma 

mater,  Purdue  t'niversity,  Lafayette  Indiana;  the degree  of  Doctor  of  Engineering,  honoris  causa,  being 

conferred.  .-Vs  their  distinction  has  only  been  conferred 
by  the  University  three  times  previously  in  the  whole 
course  of  its  histon,-  the  distinction  is  the  more  not- 
»x>rthy.  A  splendid  tribute  was  paid  to  Dr.  Safford 
by  the  Dean  of  the  University. 

• 

R.  H.  Murray.  A.M.E.I.C..  engineer  of  the  Bureau 
of  Public  Health  has  been  appointed  Director  of  the 
Division  of  Sanitation  of  the  Provincial  Bureau  of  Public 

Health  of  Saskatchewan  recently  formed  to  co-ordinate 
those  activities  of  the  Bureau  which  aim  at  providing  a 
healthy  environment  for  the  people  of  the  Province. 
He  will  be  responsible  to  the  Commissioner  of  Public 
Health  for  the  direction  of  the  work  on  water  supplies, 
milk  supplies,  treatment  and  disposal  of  sewage  and 
trade  wastes,  refuse  destruction,  and  all  sanitary  matters 
concerning  w  hich  the  individual  looks  to  a  central  author- 

ity for  protection. 

The  organization  and  construction  of  Union  Hospitals 
will  also  come  under  the  Division  of  Sanitation  for  the 
present. 

Mr.  Murray,  who  graduated  as  a  civil  engineer  twelve 
years  ago  has  specialized  in  public  health  engineering. 

Before  going  to  Rigina  in  1912  as  engineer  to  the 
Bureau  of  Public  Health,  Mr.  Murra\-  was  assistant 
engineer  on  the  main  drainage  works  of  Glasgow, 
Scotland,  and  Toronto,  Ont. 

H   ^j  .!._  ...  _ — ...  r,-r. 
four 

Mr.  N 
of  Civil  1. 
Institute. 

Ux 

1   v,AU  LUc  j^aU  UlMiMJii  'jl  Uu.  I:. 

Toronto  H  ranch 

//.   A.  Goldman,   A.M.K.J.*  .,   .•xcroanj-Trfnt^rrr 

C'  with  the  p  ' \iti«*s    of    t! 
:   I  1m:  lUcjuLcfb  to In  ac    " bruidi-n 

c. 

Saturday.    July    lUlh,   :i.3U  pjn.—  Tk£  Sew   UrnUm 
Station. 

Members  will  please  assemble  at  the  main  entrance 
of  the  new  station. 

Tuesday,  July  20th,  2  p.m.  —  The  Toronto  Ifnrf^ Works. 

^î      •  ••  able    in    '      ■      '    ■'       •■      .«• 
Comi  .',-  f(x>t  <■ 
they  :«.]  ihc  liuitor  c  h 
Bethi.  1  will  be  taken  :::  .      's 
of  this  important  engineering  work.     The  tnp  wûi  take 
about  three  hour^. 

Thur rdav.  Julv  29th,  2.30  pan.— fiaWiri ■'«  Caii<i<^i4i« 

Stttl  f M  cmble  at  the  main  entrance  of  the 
plant  at  Ashbndges  Bay  district. 

Tuesday.    August    24th.    2.30    pjia.  —   i  r.r    i Filtration  Plant. 

Members  will  assemble  a- 
Commission  Building  where  tr..    .    
will  be  provided  for  them. 

It  is  anticipated  that  all  n^ —'-  -  -'  •'-    "   '    -  ho 
can  possibh-  do  so  will  avail  tlu  :  >• 
to  take  in  these  visits,  as  the\   .n  y 
pleasant  and  interesting  as  well  as  .  ^. 

For  another  series  of  visits  announcements  will  be 
sent  out  later. 

Hamilton  Branch 

J.  A.  McFarlaw.  A..M  hi*    .  .^.        . 
■/■.-j-.'f July 

with 

At  a  meeting  of  the  Br'"''  ̂ ^ 15th.  a  Branch  Committee 

the  foUowinu  members:  R.  K.  i  .■:.•:»:.  .Mr-  i 
Bridée  Works;  H.  U.  M.in    M.E.l.C.  d. 

in."  •  -i;  E.  H.   Darlui^.  M.l  .l.c  . Co:  on. 
This  committee  will  act   in  ̂   ;  m   with  the 

central  committee  on  this  importani    ..,  .^;. 
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Niagara  Peninsula  Branch 

Rex  P.  Johnson,  A.M.E.I.C.,  Secretary-Treasurer. 

There  will  be  no  further  regular  meetings  of  the 
Branch  till  after  the  Professional  Meeting  in  September. 

The  shortness  of  the  "Branch  News"  column  in  this 
issue  is  not  an  indication  of  a  period  of  quiet  in  Branch 
affairs.  On  the  other  hand,  there  are  a  large  number  of 
members  working  hard,  individually  and  as  committee 
men,  in  preparation  for  the  Professional  Meeting.  Mem- 

bers are  referred  to  the  news  items  prepared  by  the 
Publicity  Sub-committee  of  the  Professional  Meeting 
Committee  for  advice  about  the  Meeting. 

R.  T.  Gent,  M.E.I.C.,  is  the  hardest  working 

"Institute"  man  in  Canada  these  days.  He  is  Chairman 
of  the  Finance  Sub-committee.  S.  R.  Frost,  A.M. E.I. C, 
Secretary  of  the  Professional  Meeting  Committee; 
A.D.  Heuther,  Secretary  of  the  Entertainment  Sub-commit- 

tee and  D.T.  Black,  A.M.E.I.C,  Secretary  of  the  Publicity 
Sub-committee  are  also  doing  some  very  good  work. 

Saskatchewan  Branch 

J.  N.  de  Stein,  M.E.I.C.,  Secretary-Treasurer. 

The  fourth  Annual  Summer  Meeting  of  the  Saskat- 
chewan Branch  was  opened  in  Saskatoon,  on  July  15th, 

Dean  Dr.  P.  H.  Ling  welcoming  the  assembled  Members 
on  behalf  of  President  C.  H.  Murray  of  the  University 
of  Saskatchewan,  who  unfortunately  had  to  be  absent. 
Dean  Ling  expressed  his  appreciation  of  our  profession 
keeping  in  close  touch  with  the  University,  especially 
owing  to  the  recent  donation  of  a  scholarship  by  the 
Branch  to  the  Engineering  Faculty  of  the  University  of 
Saskatchewan.  He  welcomed  the  members  as  a  body  of 
scientific  men  and  assured  them  of  the  co-operation  of 
the  University  in  all  their  problems,  a  co-operation 
further  demonstrated  very  splendidly  in  the  large  amount 
of  assistance  that  our  Concrete  Committee  is  getting  from 
the  University. 

At  the  conclusion  of  this  address  the  regular  business 
meeting  convened  with  the  Chairman,  Professor  A.  R. 
Greig,  M.E.I.C,  presiding. 

The  question  of  legislation  which  unfortunately  has 
not  been  obtained  yet  in  Saskatchewan  occupied  the 
members  and  a  report  was  on  hand  about  a  recent  inter- 

view with  the  Premier  of  the  Province.  It  appears  that 
the  Government  might  be  inclined,  owing  to  the  fact 
that  other  Provinces  have  obtained  legislation,  to  submit 
this  matter  to  the  next  session  of  the  House,  and  copiés 
of  the  several  bills  enacted  so  far  in  other  Provinces  were 
requested  by  the  Government.  The  whole  question  was 
left  in  the  hands  of  the  Executive  Committee  to  further 
confer  with  the  Government  in  this  difficult  question. 

The  next  point  of  interest  taken  up  by  the  meeting 
was  the  report  of  the  Committee  on  Salaries  of  Engineers. 

Owing  to  the  fact  that  none  of  the  members  of  the  Com- 
mittee were  engineers  in  private  practice  the  arranging 

of  a  schedule  of  fees  for  consulting  engineers  was  handed 
over  to  a  newly  formed  Committee.  A  comprehensive 
schedule  for  engineers  on  municipal  employment  and 
Government  was  arrived  at,  which  proposed  schedule, 
it  is  hoped,  will  be  published  in  the  next  number  of 
The  Journal. 

The  question  of  non-support  of  the  parent  Council 
of  the  coming  Western  meeting  at  Banff  was  touched  upon 
and  it  was  the  opinion  of  the  majority  of  the  members 
that  the  explanation  made  by  the  Secretary  was  sufficient 
in  this  matter  and  that  the  action  of  the  Council  should 
not  be  criticized.  The  Executive  was  instructed  to 
appoint  the  Committees  for  the  various  sessions  of  the 
next  Annual  Meeting  to  be  held  in  Toronto  so  that  the 
proposed  sectional  meetings  would  be  taken  care  of. 

A  resolution  regarding  the  appointment  of  a  com- 
mission to  enquire  into  the  question  of  irrigation  in  the 

Province  was  passed  and  forwarded  to  the  Government. 

Professor  C.  J.  MacKenzie,  A.M.E.I.C,  Chairman  of 
the  Concrete  Committee  of  the  Branch  reported  concerning 
contributions  from  the  Research  Council  and  our  committee 
intends  to  take  up  this  question  at  the  coming  Banff meeting. 

At  the  conclusion  of  the  business  session  the  Members 
adjourned  to  a  luncheon  served  in  the  large  dining  room 
of  the  University  and  tendered  by  the  local  members  to 
the  visiting  members.  After  this  the  regular  session  was 
resumed  at  which  R.  W.  E.  Loucks,  A.M.E.I.C.  gave  a 
splendid  paper  on  the  Natural  Resources  of  Saskatchewan. 
Mr.  Loucks  outlined  the  resources  of  our  Province  in  the 
various  branches  and  created  a  very  favorable  impression 
of  the  wealth  of  our  Province. 

Professor  C.  J.  MacKenzie,  A.M.E.I.C,  opened  the 
discussion  and  complimented  Mr.  Loucks  on  the  paper 
outlining  the  fact  that  we  should  certainly  know  the 
assets  and  liabilities  of  our  Province. 

Wm.  T.  Thompson,  M.E.I.C,  followed  with  an  illust- 
rated lecture  on  the  "Great  North  Land"  paying  special 

attention  to  the  Hudson  route  the  completion  of  which 
he  most  earnestly  emphasizes,  as  being  of  incalculable 
value  for  our  western  Provinces. 

The  meeting  then  adjourned  and  the  visiting  members 
were  entertained  by  the  local  members  in  a  splendid  way 
at  the  Provincial  Exhibition. 

Altogether  a  splendid  and  very  satisfactory  meeting 
was  held  and  it  was  only  very  regretfully  that  everybody 
parted  with  the  promise  to  try  and  attend  the  Banff meeting. 

C  W.  Craig,  M.E.I.C,  of  Calgary,  had  promised 
to  be  present  but  excused  himself  by  wire  urging  our 
members  to  attend  the  Banff  meeting. 
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Calgary  Hrunch 

Arlhur  L.   Fvrd.    M.E.lA'.,   S,,: ttiiryTrraturri . 
The  new  liillhurst  bridjjc  which  is  lieins  built  for  the 

City  of  Calmar)  lu>  bcvn  mt('re>tinn  mn.  ' 
of  the  CalL-.ir\    Mniiu  h       l'hl^   is  a   ii 
St!  •      1(»J     lift     cull     111 

ca:  iv  atjd  two  (">  (txn  .>. 
over  ihi-  litiw  river  Iruni  Ninth  street   ti)    Tenth  stret-t 
west.     T(i>    t\iv-  is  the  earth  lilletl  arch  ai>d  th.-  ".I..  - 
«r<  1  IK  fiK)t  nse.     The  work  is  pi 
fn^  "•  >Mi  -«>uth  abutment  is  now  jiouri-tl  .nm  «.m. 
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Canada  Land  &  Irrigation  Company.  Limited 

Other  piers.  The  foundations  for  the  bridge  are  note- 
worthy as  the  south  abutment  had  to  be  carried  to  a 

depth  of  4t)  feet  below  water  level  before  bed  rock  was 
struck.  The  estimated  cost  of  the  bridge  was  $210,000. 

and  it       '  built  by  the  Feijles  Construction  Co.,  of 
Fort    W  under  the   supervision  of  G.    W.   Crai»;. 
M.E.I.L..  v.uy  engineer,  and  J.  F.  Greene,  M.E.I.C., 
consultint;  engineer. 

The  IrriK'ation  Project  of  the  Canada  Land  &  Iniga- 
tion  Company.  Limited,  is  now  in  operation. 

It  is  over  a  year  ago  since  water  was  first  turned 
from  the  liow  River  through  the  intake  gates  south  of 

that  water  is  running  in  '.'^ results  have  so  far  been  . 
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On  account  of  the  slow  grades  in  the  Main  Canal 
no  cutting  of  any  kind  takes  place,  and  the  water,  after 
standing  for  some  time  in  the  reservoirs,  arrives  on  the 
land  well  warmed,  entirely  free  from  silt,  and  able  to 
give  the  most  beneficial  results  when  used  to  inigate 
growing  crops. * 

J.  F.  Greene,  M.E.I.C.  of  C.  O.  Howe  &  Co.,  consult- 
ing engineers,  and  a  member  of  the  Manitoba  Branch  of 

The  Institute,  is  a  sojourner  among  the  residents  of  the 
Calgary  Branch  this  summer.  Mr.  Greene  brought  his 
family  with  him  to  recuperate  amid  the  Alberta  sunshine 
from  the  rigours  of  the  savage  Winnipeg  winters  which 
they  have  been  enduring  for  the  last  few  years. 

When  not  engaged  in  strenuous  games  of  tennis, 
Mr.  Greene  may  be  found  around  the  new  Hillhurst 
bridge,  for  which  structure  he  is  consulting  engineer,  or 
around  other  works  of  reinforced  concrete,  or  works 
presenting  problems  which  require  an  engineering  solution. 

Vancouver  Branch 
J.  N.  Anderson,  A. M.E.I.C,  Secretary. 

At  the  general  meeting  of  the  Branch  held  on  July 
5th,  A.  D.  Créer,  M.E.I.C,  was  elected  to  fill  the  vacancy 
in  the  Vancouver  Branch  Executive  caused  by  the 
resignation  of  L.  L.  Brown,  M.E.I.C.  At  the  same 
meeting  a  resolution,  moved  by  A.  D.  Créer,  M.E.I.C, 
and  seconded  by  Major  G.  A.  Walkem,  A.M.E.I.C,  was 
passed  as  follows: 

"That  the  Secretary  (of  the  Branch)  be  instructed  to 
write  all  members  of  this  Branch  pointing  out  to  them  the 
great  desirability  of  all  members  of  this  Branch  applying 

for  membership  to  the  'The  Association  of  Professional 
Engineers  of  the  Province  of  British  Columbia',  and further  that  they  be  urged  to  make  this  application  at 

once."  In  accordance  with  this  resolution  a  letter  quoting the  resolution  and  giving  the  address  of  the  Registrar  of 
the  Association  has  been  sent  to  all  Branch  members. 

Victoria  Branch 
H.  M.  Bigwood,  A.M.E.I.C,  Secretary. 

Members  of  the  Victoria  Branch  of  The  Engineering 
Institute  of  Canada  were  the  guests  of  the  B.C.  Electric 
Railway  Company  at  Jordan  River  on  Saturday,  when 
the  party,  about  30  strong,  including  engineers  well 
known  to  the  public  of  Victoria,  were  conducted  over  the 
works  from  which  the  district  obtains  its  main  supply  of 
electrical  energy. 

Leaving  Victoria  at  8  a.m.  by  motor  cars,  Jordan 
River,  a  distance  of  43  miles  by  road,  was  reached  at 

10  o'clock,  which  is  an  indication  of  the  excellent  condi- tion in  which  the  roads  were  found. 
Upon  reaching  its  destination  the  inspection  was 

commenced  at  the  power  house,  situated  near  sea  level, 
and  in  which  the  4,000  h.p.  Pelton  wheels  are  installed 
and  driven  by  water  under  a  head  of  1,150  leet. 

After,  inspecting  the  power  house,  the  visitors  ascend- 
ed by  means  of  the  inclined  railway  to  the  forebay,  or 

balancing  reservoir,  and  after  admiring  the  wonderful 
outlook  across  the  Straits  to  the  Olympic  Mountains  and 
to  the  Pacific  Ocean,  sat  down  for  lunch. 

After  the  appetites  had  been  satisfied,  A.  E.  Foreman 
M.E.I.C,  public  works  engineer  and  Chairman  of  the 
Victoria  Branch  of  The  Engineering  Institute  oj  Canada, 
rose  in  his  place  to  express  the  thanks  of  the  visitors  to 
the  company  whose  guests  they  were,  and  particularly 
to  those  officials  present,  A.  T.  Goward,  manager,  and 
G.  M.  Tripp,  A.M.E.I.C,  E.  N.  Horsey,  A.M.E.I.C,  and 
C  A.  Cornwall,  M.E.I.C.  (of  the  engineering  staff),  who 
were  so  ably  entertaining  them  and  making  them  acquaint- 

ed with  the  details  of  a  most  interesting  engineering 
undertaking. 

The  remarks  of  the  chairman  were  heartily  endorsed 
by  the  gathering  in  the  usual  way,  and  Mr.  Goward 
replied  for  the  company  and  officials,  who,  he  said,  were 
only  too  pleased  to  be  given  the  chance  to  show  the 
undertaking  to  the  public  through  the  gentlemen  present, 
who  could  appraise  at  its  proper  value,  and  who  would  be 
able  to  speak  of  the  immense  amount  of  capital  sunk  in 
the  work  by  the  company. 

Victoria  Branch  visit  to  Jordan  River  Power  Development 

After  lunch,  aboard  motor  and  horse-drawn  cars  on 
a  narrow  gauge  railway,  the  trip  was  made  to  the  concrete 
dam,  six  miles  away.  A  six-mile  scenic  railway  journey 
following  the  contour  of  the  hillside  and  alongside  the 
flume  through  which  the  water  flows  from  the  dam  to 
the  forebay;  up  the  narrow  valley,  with  its  steep  and 
thickly  timbered  slopes,  a  new  view  exposed  as  each 
corner  was  rounded,  to  the  huge  concrete  construction 
which  holds  back  the  water,  thus  making  a  lake  some 
three  or  four  miles  long,  at  an  elevation  of  1,450  feet 
above  the  sea. 

One  remark  was  very  general  by  all  those  attending» 
that  both  the  company  and  the  public  were  losers  by  the 
lack  of  knowledge  of  the  work  done  at  Jordan  River  to 
provide  the  energy,  which,  after  being  received  through 
the  forty  odd  miles  of  transmission  lines  and  adapted  to 
public  needs,  is  so  unconcernedly  switched  on  to  drive 
a  vacuum  cleaner  or  similar  convenience. 

The  return  journey  was  commenced  after  a  most 
enjoyable  day,  everyone  feeling  that  it  had  been  worth 
while  making  the  trip,  both  to  appreciate  properly  the 
magnitude  of  the  undertaking  from  an  engineering  stand- 

point, and  also  to  realize  the  very  large  amount  of  money 
that  had  been  spent  by  the  company  to  develop  natural 
resources  within  a  few  miles  of  the  city,  and  about  which 
little  was  known. 
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Institut!'  Committees  for   1920 

FINANCE 

M    H    VADGttAN.  Chairman 
R    A    ROSS 
SIR  AltX    UtRITtAM 

GH)    K.  NK1XM.IGAU, 
GtO    fc    UtU. 

I  IBKARY  AND  HOUSE 

SIR  ALEX.  BERTRAM,  Chairman 
W.  OcL.  French 
S.  F  RITJIERFORD 

J.  COLIN  Kl  MP 
P   L.  PRATLEY 

PUBLICATIONS 

PROF   ERNtST  BROWN,  Chairman 
A    \V.  SW.AN.  S.:crirtury 
J   DLCH.\STEL 
EDGAR  STANSFIELD 

J.  S.  CAMERON 
F.  P.  SHEARWOOD 

BY-LAWS 

ARTIILR  SLRNTYER.  Chairman 

PAPERS 

FREDERICK  B.  BRO\\'N,  Chairman 
Chairman  of  each  Branch. 

INTERNATIONAL  CO-OPERATION 

H.  H   VAUCHAN,  Chairman 

JOHN  ML-RPHY 
W.  F.  TYE 

ROADS  AND  PAVEMENTS 

W.  A.  McLEAN,  Chairman 
W.  P.  BRERETON 
F.  W.  W.  DOANE 

E.  A.  JAMES 
J.  DLCHASTEL 
JE.  GRIFFITH 
G   HENRY 
A.  F.  .MAC_\LLLM 

A.  J.  McPflERSON 
W.  P.  NE.AR 
P.  E.  MERCIER 
G.  G.  POWELL 
C.  H.  RL  ST 
H.  S.  CARPENTER 
A.  E.  FORE.SLW^ 

CANADIAN  N.VIION.\L  tX)MMirilt 

OK  THE  IVItKNAIIONAL  ELU.TKO- 
lECHMllM    COMMISSION 

L.  A   HERDT.  Chairnum 
L.  W   GILL 
O.  IIIG.MAN 

J.  KYNOUI 
T  R.  ROSLBRLiGH 
JOHN  MLRPIIY 
A   B   LA.MIJL 
H   A   DUPRE 

GZOWSKI  .MEDAI,  AND 

STLUtNTs-  PKI/.LS 
Lt.  Col.  K.  W.  LhONARD,  Chairman 
H.  E.  T.  HALLTALN 

J.  M.  R.  FAIKBAIKN 
JULIAN  C.  SMini 
F.  H.  PETERS 

STEA.M  BOILERS 

L.  M.  ARKLEY,  Chairman 
W.  G.  CHACE 
F.  G.  CLARK 

R.  J.  DLRLEY 
D.  W.  ROBB 
H.  H.  VAUGHAN 
LOGAN  M.  WATEROUS 

BOARD  OF  EXAMINERS  .\ND 
EDUCATION 

H.  M.  .NLACKAY.  Chairman 
ARTHUR  SURVEYER,  Secretary 
ERNEST  BROWN 

J.  .M.  ROBERTSON 
R.  deL   FRENCH 
R.  S.  LEA 
A.  R.  ROBERTS 

CANADIAN  ENGINEERING 
STANDARDS 

H.  H.  VAUGH.VN    three  years'» 
WALTER  J    FR.VNC1S,     one.  to  retire 

en  J  of  1920) 
W.  F.  TYE,  fone,  to  retire  end  of  I9Mj 

LEONARD  MED.\L 

H.  H.  VAUG{L\N,  Chairman 

Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 
D.  H.  McDOUG.ALL 

J.  C.  GWILLLM 
POLICY 

J.  B.  CHALLIES.  Ottawa,  Chairman 
A.  R.  DECARY,  Quebec 

Brig  -Gen   C  H   .MITCHELL.  Toronto 
WALTEK  J   FRANCIS,  Montreal 
K.  H.  S.SHTH,  HaUfai 

J.  G.  SULLIVAN,  Winnipeg 
A.  E.  FORENLVN.  Victoria 

PI  LMMtR  MtU.VL 

M  11   VAL10I1A.N,  OuOrriMn 

Dr  J   B  POKIER 
IL  t    I    ILMLIALN 
D.  H   .MJMil  <..ALL 

J.  C   GWILLLM 

DETERIORATION  OF  CONCRETt 
IN  ALKAI.I  SOILS 

B.  S  .M  .  Chairman 

W.  P.  bi',,.,  ..«s 
J.  R.  C.  .\L\CRlJiIE 
H.  Mcl    WtlK 
A.  R   GREIG 
W   G   aiACE 

J.  C  HOLDEN 
E.  A    -MARKHAM 

R.  J   LECKY 
F.  W.  ALEXANDER 
A.  S  DAWSON 
PROF.  C.  J  NUCKE.NZIE 
GEO.  W.  CRAIG 

LECISL.\TION 

ARTHLR  SURVEYER.  Chairman 

W.ALTER  J    FR.\NC1S 

J.  M.  ROBERTSON 

CIVIL  SERVICE  CL.VSSIFICATIOS 

R.  A.  ROSS.  Chairman 
R.  W   LEON.ARD 
W.  F   TVE 

J.  .M  R   FAIRBAIRN 
H.  H.  VAUGRAN 
G.  GORDON  GALE 

HONOUR  ROLL 

Brig  -Oen  C.  J.  ARMSTRONG. 
C.M.G  ,  C.B  ,  Chairman 

Col.  A.  E   DUBUC 
FRASER  S  KEITH 

PUBLICITY 

FREDERICK  B   BROWN.  Chairman 

H   H   VALL.1LVN 

J.  B.  CHALLIES 
P.  GILLESPIE 

REMUNERATION  OF  BNCINEBR8 

A.  H.  HARICNESS.  Ch«irman 
E.  R  GRAY 
FREDERICK  B   BROWN 
A.  R  DtCARY 

J.  B.  CHALLIES 
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Preliminary    Notice 
of  Applications  for  Admission  and  for  Transfer 

22nd  July,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  afïect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 

mendation as  to  the  proper  classification  of  the  candidate.* 
If  to  your  knowledge  facts  e.xist  which  are  derogatory  to  the  personal 

reputation  of  any  applicant,  should  be  promptly  communicated. 
Communications  relating  to  applicants  are  considered  by 

the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
August,  1920. 

Fraser  S.  Keith,  Secretary. 

*The  professional  requirement  are  as  follows: — 
Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 

and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 

which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office or  ft  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  worii  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twentv-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  sis  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers*  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  pr.ictice  of  engineering,  and  especially 
i  n  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 

ical, Mining,  or  Electrical  Engineering. 
This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 

has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 
Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 

age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry  Euclid  (Books  I. -IV.  and  VI.), 
Trigonometrj',  Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 

The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 

necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 

FOR  ADMISSION 

ALISON— JOHN  GARDNER  ROBB,  of  Niagara  Falls,  Ont.  Born  at  Toronto, 
Ont..  March  18th,  18S0;  Educ,  Graduate  S.  P.  S.,  1903;  summer  1901,  sewer  system, 
Cobourg,  Ont.  ;  summer  1902,  D.L.S.  party,  Sask.;  1903-12,  with  Riter-Conley  Mfg.  Co., 
Pittsburg.  Pa  ,  office  and  field  duties,  dfting,  survey  and  constrn.;  1913.  with  Havana 
Elect.  Rly.  tight  and  Power  Co.,  Havana  and  Cuba,  office  and  field  duties  etc.; 
1915-17,  (Quintan  and  Robertson,  Ltd.,  Toronto,  Ont.,  office  and  field  duties,  etc.,  1918 
to  date,  w-ith  Niagara,  St.  Catharines  and  Toronto  Rly.,  Michigan  Central  Rly. 
Co..  and  G.  T.  Rly.  system,  inspecting  concrete  arch,  being  built  by  Hydro.  Elect. 
Power  Com.,  Niagara  Falls,  Ont. 

References;  A.  C.  D.  Blanchard,  T.  U.  Fairlie,  E.  W.  OUver,  N.  D.  WUson,  T.  T. 
Black. 

BIGNELI^-HILARY  VIVIAN   of   Montreal,   Que.     Born   at  Toronto    Ont 
Nov.  9th,  18S9;  EducB.Sc,  McGiU  Univ.,  lOl.î!  2  summers?  C    P.  Rly    survey 6  mos.  drafting  office;  1913,  Can.  Light  and  Power  Co..  on  constrn.;  1916-19,  on  active service,  lieut.  and  acting  capt.,  Royal  Engrs.;  1920  to  date,  asst.  engr  ,  G    T    Rlv Montreal. 

References:  W.  Walker.  H.  M.  Lamb,  C.  M.  M.  McKergow,  K.  B.  Thornton, C.  Batho,  Iv.  R.  Ayer,  C.  Thomson. 

BOOICER— HARVEY  D.,  of  Fort  William,  Ont.  Born  at  Hamilton,  Ont 
3rd  November,  1S8G;  Educ,  3  yrs.,  McGill  Univ.  (1910-13);  1907-10,  operating  in 
municipal  power  house,  Kenora,  Ont.;  1912-14.  students'  course  and  asst.  to  engr  , Canadian  Westinghouse  Co.,  Hamilton;  1914-16,  operating  for  Northern  Ontario 
Light  &  Power  Co..  Cobalt;  at  the  present  time,  erecting  engr.,  service  dept.,  Canadian westinghouse  Co.,  Fort  William,  Ont. 

References:  F.  H.  Farmer,  A.  W.  Lamont,  E.  B.  Chandler,  K.  C.  Berney,  G.  R. 
Dawson  G.  R.  Duncan,  Geo.  Blanchard,  A.  J.  Lawrence. 

BROWN— DONALD  WALLACE  JAMES,  of  Sydney,  N.S.  Born  at  Low 
Point.  N.S.,  Sept.  11th.  1S96;  Educ,  high  school  and  1  yr.  engr'g.  St.  Francis  Xavier 
College,  Antigonish,  N.S.,  1914-15,  taking  complete  mech.  engr'g.,  I.  C.  S.;  Nov. 
191.5-Feb.  1919,  mth  Nova  Scotia  Steel  &  Coal  Co.  Ltd.,  Sydney  Mines,  N.S.,  in 
general  drafting  office;  Feb.  1919  to  date,  with  Dominion  Iron  &  Steel  Co.  Ltd., 
Sydney,  N.S.,  in  mech.  drafting  office,  i/c  of  mech.  sketch  room,  covering  entire  plant. 

References:  D.  H.  McDougall,  T.  J.  Brown,  A.  W.  McMaster,  K.  G.  Cameron, 
C.  M.  Odell. 

CHISHOLM— WILLIAM  HAROLD,  of  Halifax,  N.S.  Born  at  Halifax,  N.S., 
Aug.  27th,  1895;  Educ,  B.Sc.M.E.,  N.S.  Tech.  Coll.,  1916;  summer  1914,  N.S.  Tram, 
and  Power  Co.,  repair  shops  motorman;  summer  1915,  Hahfax  Ocean  Terminals; 
June-Nov.  1916,  Canadian  General  Electric  Co.,  Peterborough,  students'  course; 
Nov.  1916-18.  on  active  service,  lance  corporal  in  Can  Engrs..  engaged  in  trench  and 
bridge  work  in  France;  May  1918  to  date,  with  Northern  Elect.  Co.,  Halifax  Branch, 
in  sales  dept.,  telephone,  transmission  and  power  work. 

References:  F.  A.  Bowman,  F.  R.  Faulkner,  J.W.  Roland,  I.  P.  MacNab,  R.  L. 
Nixon,  K.  H.  Smith,  W.  P.  Morrison. 

CLOUSTON— NOEL  STEWART,  of  Ottawa,  Ont.  Born  at  DubUn,  Ireland, 
Feb.  19th,  1887;  Educ,  B.A.  B.A.I.,  Dublin  Trinity  Coll.,  1909,  (A.M.  Inst.  C.E. 
1920),  D.L.S.  1915;  prior  to  1911,  improving  pupil  on  Dublin  and  South  Eastern 
Rly.,  engr'g.  office,  bridge  testing,  etc.;  1911,  instr'man  on  Prince  Albert  Br.  of 
G.T.P.  Rly.,  1912-15.  asst.  on  D.L.S.  Dept.  of  Interior.  1916-March  1919,  on  active 
service  with  Royal  Engrs..  lieut.,  acting  capt.  and  adjutant,  officer  i/c  of  workshops, 
field  engr.  in  chg.  of  ruined  dugouts  and  light  railways,  awarded  O.B.E.;  March  1919 
to  date,  D.L.S.  asst.  on  survey  party,  Peace  River  District. 

References:  A.  J.  Gayfer,  G.  B.  Dodge,  L.  J.  M.  Howard,  J.  F.  Fredette,  S.  E. 

McColl. 

CONDON— FREDERICK  OXLEY,  of  Moncton,  N.B.  Born  at  Moncton, 
N.B.,  July  21st,  1878:  Educ,  Common  School;  1893,  jr.  in  chf.  engr's  office;  1895-98, 
office  asst.  clerical  work,  etc.;  1898-1912,  dftsman  and  asst.  engr.,  mtce  dept.;  1913-16, 
res,  engr.,  mtce.  and  constrn.  of  rly.;  1916  to  date,  div.  engr.  and  at  present,  dist.  engr. 
Can.  Nat.  Ely. 

References:  W.  B.  MacKenzie,  C.  B.  Brown,  W.  A.  Duff,  F.  B.  Fripp,  C.  W. 

Archibald. 

DENOVAN— JOHN  ALEXANDER,  of  Coppsr  Cliff,  Ont.  Born  at  Dalkeith, 
Out..  Oct.  18th,  1880;  Educ,  Queen's  Univ.,  in  Elect.  Mech.  1902-06;  1906-07,  with 
Modern  Steel  Structural  Co.,  Los  Angeles,  Cal.  as  jr.  dftsman;  1907-08,  with  Llwellyn 
Iron  Works,  Los  .\ngeles  Cal.  structural  steel  detailer;  1908-Sept.  1909,  with  North- 

west Steel  Co.  Portland,  Oregon,  as  checker  and  designer  on  highway  bridges  and 
office  bldgs;  Sept.  1909-,\ug.  1910,  with  Hamilton  Bridge  Works,  Ltd.,  Hamilton, 
Ont.,  detailer  and  checker;  Aug. -Dec  1910,  with  Anaconda  Copper  Mining  Co., 
Anaconda,  Mont.;  1911-12,  with  Alta.  Engr'g.  Co.,  Calgary,  Alta.,  designing  dftsman; 
1912-13,  and  Aug.  1914-Mar.  1916,  with  J  .Coughlan  and  Sons,  Vancouver,  B.C.,  asst. 
engr.  i/c  of  dfting  room  and  design  and  later  chief  engr.;  1913- Aug.  1914,  with  Westing- 

house, Church,  Kerr  and  Co.,  Vancouver,  B.C.  Office,  designing  dftsman  on  constrn. 
C.  P.  Rly.  terminal;  May-Sept.  1916,  with  Can.  Copper  Co.  Copper  Cliff,  Ont.,  design- 

ing dftsman  and  checker;  Sept.  1916-Feb.  1918,  with  Dom.  Bridge  Co.,  Winnipeg, 
Man.,  designer,  detailer  and  checker;  Feb.  1918-Apr.  1920,  Can.  Northwest  Steel  Co. 
Ltd.,  Vancouver,  B.C.,  asst.  engr.  and  designer  on  mill  bldgs,  tanks  and  bridges; 
at  present,  with  International  Nickel  Corp.  of  Can.  Ltd.,  Copper  CliS,  Ont.,  designing 
dftsman  on  smelter  work. 

References:  J.  F.  Greene,  A.  B.  Weeks,  K.  C.  Berney,  J.  A.  McFarlane.  O.  K. 

Peck,  E.  H.  Darling,  A.  J.  Dostert,  J.  P.  Hodgson. 

FIFIELD — ALBERT  F.,  of  St.  Catharines,  Ont.  Born  at  Lowell,  Mass., 
8th  February,  1876.  Educ,  Tilton  Seminary,  1896.  Conducted  general  machine 
shop;  Gen.  mgr.,  Asquam  Lake  &  Trans.  Co.,  for  three  years,  which  company  he 
organized  and  was  manager  of  electric  light  and  power  plant,  of  the  municipality 
and  designed  and  built  two  steamboats;  1906,  supt.  in  Asbestos  Mill;  1907,  with 
Jenckes  Machine  Co.,  first  as  mechanic  and  later  became  supt.  at  Sherbrooke  and 
later  at  St.  Catharines,  installing  hydraulic  machinery;  later  in  business  buying  and 
selling  machinery  and  formed  Reo  Sales  Co.  for  Reo  Motor  cars;  at  the  beginning  of 
war  organized  Metal  Drawing  Co.  for  mfg.  of  munitions;  installed  second  plant  for 
the  mfg.  of  brass  cases  in  Canada  and  handled  ten  contracts  through  the  Imperial 
Munitions  Board.     At,  close  of  war,  managing,  director,  T.  F.  Shurly  Saw  Co.,  Ltd. 

References:  R.  W.  Leonard,  A.  S.  Cook,  A.  Milne,  W.  P.  Near,  F.  N.  Rutherford, 
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FLINT— CHARLES,  Major.  D.S.O.,  of  Winnipeg.  Man.  Born  at  Toronto, 
Ont.,  Oct.  12th,  ISSS;  Educ,  B.A.Sc,  University  of  Toronto.  1910:  1907-09.  daring 
the  months.  May-Oct.,  with  C.P.  Rly..  western  lines,  res.  engr.  on  constrn.;  1910- 
1911,  with  Macdonald  Engr'g.  Co.,  Chicago.  Ill-,  asst.  supt.;  1911-Apr.  1915.  with O.P.  Rly..  res.  engr.,  western  lines,  also  asst.  and  locating  engr.  at  Winnipeg,  and 
alter  res.  engr.,  mtce  Edmonton;  Apr.  1915-March  1919,  on  active  service,  with 
C.E.F.  France.  (C.O.R.C.C.,  Can.  Rly.  Troops,  and  R.N.  Siege  Guns,  Major,  D.S.O.) 
May  1919  to  date,  with  C.P.  Rly.,  locating  and  asst.  engr.,  Winnipeg,  Man. 

References:  J.  G.  SulUvan,  W.  A.  James.  J.  R.  C  Macredie.  F.  Lee.  E.  G.  Hewson. 

MACGILLIVR.\Y— ANDREW,  of  North  Sydney,  N.S.  Born  at  Antigonish 
Harbour,  N.S.,  Dec.  21st,  1S7S;  Educ,  B.A.  1904  and  B.Sc.  1912,  Univ.  of  St.  Francis 
Xa-vier,  Grad.Course  in  Astronomv,  Howard,  1907;  also  N.S.L.S..  1912;  190S-10,  with 
N.T.C.  Rly.,  rodraan;  1910  to  date,  P.W.D.  of  Canada,  employed  in  supervising 
pubUc  works,  surveying,  designing,  etc.  in  Antigonish  Dist.  and  at  present,  engaged 
m  the  same  capacity  in  the  Gape  Breton  Dist.  (Became  a  life  member  on  admission 
as  A.M.). 

References:  G.  A.  Bernasconi.  L.  H.  Wheaton,  R,  H.  Gushing,  C.  O.  Foss.  D.  H. 
McDonald,  W.  C.  Ewing. 

MULLEN— CHARLES  AUGUSTINE,  of  Montreal,  Que.  Born  at  Chapel 
Point.  Maryland. U.S.A..  Dec.  29th,  1S83;  Educ.  High  School  and  Fordham  University 
School  of  Law;  In  responsible  chg.  of  work  since  1905,  \vith  Barber  Asphalt  Paving 
Co.,  New  York,  designing,  specifications  and  direction  of  paving  construction,  and 
other  public  works  in  New  York  and  Schenectady;  190S-10, private  practice  as  paving 
contractor;  1910-11,  Supt.  of  street  constr'n.  and  repairs,  city  of  Milwaukee;  1912-13. 
conam'r  of  pub.  works.  New  York  and  Schenectady;  1914-15.  contractor.New  York; 
1916  to  date,  director  of  paving  dept.  and  ch.  consulting  paving  engr.,  Milton  Hersey 
Co.,  Montreal. 

References:  F.  S.  Keith,  R.  A.  Ross,  A.  E. 
Melsted.  P.  E.  Mercier. 

Doucet,  W.  D.  Baillairge,  V.  J. 

F0R1TR.\NSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

McCORT— CECIL  RqY.  of  Grand'Mere,  Que.  Born  at  Bolton,  Ont-,  July  18th, 
1893;  Educ,  B.A.Sc.  (CE.)  Univ.  of  Toronto,  1915;  1912  (5  mos.)  with  Can.  Fair- 

banks-Morse Co.  Ltd.,  Toronto,  testing  gasoline  engines;  1913-14,  P.W.D. .  Canada, 
asst.  engr..  Breakwater  constrn.  and  harbour  improvement  work;  1915  (9  mos.) 
Forest  Products  Laboratories  of  Canada,  McGill  Univ.,  research  work  investigating 
strength  values  of  structural  timbers;  1915-March  1919.  on  active  service,  officer  in 
Canadian  and  Imperial  Artillery,  3  yrs.,  since  Dec  1917  rank  of  capt.,  commanded 
a  battery  Royal  Garrison  Artillery,  7  mos.;  March-May  1919,  organized  the  office  of 
Professional  and  Business  section,  D.S.C.R.,  Montreal  and  served  as  officer  i/c; 

May  1919  to  date,  with  Laurentide  Co.  Ltd.,  Grand'Mere,  Que.,  as  field  engr..  and at  present,  supt.  i/c  of  constrn. 

References:  J.  M.  R-  Fairbairn,  W.  J.  Francis.  P.  Gillespie,  H,  O,  Keay,  F.  B 
Brown,  C.  R.  Young,  F.  C.  Mechin,  F.  S.  Keith. 

MORRISON— JOHN  HILYARD  TABOR,  of  Dartmouth,  N.S.  Born  at 
Woodstock.  N.B..  Nov.  22nd,  1889;  Educ,  B.Sc.  N.S.  Tech.  Coll.  1918;  May-Aug. 
1913,  in  elect,  repair  shop  of  Dom.  Iron  and  Steel  Plant;  Sept.  1913-May  1914,  on 
constrn.  work  on  Dandurand  Bldg.  Montreal;  May-Oct.  1914.  i/c  of  plane  table 
under  B.  R.  McKay,  on  New  Glasgow  topographical  sheet;  May-Oct.  1915,  on  plane 
table  work  on  Sudbury  sheet,  Sudbury, Ont.;  Oct.  1915-May  1916,  and  Dec.  1916-Feb. 
1917,  on  constrn.  work  at  Halifax  Ocean  Terminals;  May-Dec  1916,  asst.  to  E.  E. 
Freeman,  on  exploration  work  for  Can.  Geological  Survey;  June  1917-Oct.  1918, 
with  Prof.  F.  R.  Faulkner,  M. E. I. C,  on  accurate  survey  for  N.S. S.  and  C.  Co..  Wabana, 
Nfld;  Aug.  1918-Jan.  1919.  lieut.  Can.  Engra.,  in  England;  Jan.  1919.  (11  mos.)  i/c 
of  survey  party  and  constrn.  of  road  for  N.S.  Highway;  at  present,  placement  office for  D.S.C.R. 

References:  J.  W.  Roland.  F.  R.  Faulkner,  W.  P.  Moirison,  J.  E.  Belliveau» 
R.  P.  Freeman.  F.  H.  Palmer. 

PLUMMER— ALEX.  ALFRED,  of  Vancouver,  B.C.  Born  at  Toronto,  Ont., 
Sept.  19th.  1SS9;  Educ.  private  &  high  school;  1904-Sept.  1906.  with  T.C.  Rly.  Co., 
rodman,  etc.  on  reconnaissance  and  preliminary  surveys;  Oct.  1906-July  1908,  with 
C.  N.  Rly.  Co.  as  topographer  and  leveller  on  re-location  Ottawa  to  French  River, 
also  asst.  on  exploratory  work,  Sudbury  to  Port  Arthur;  Aug.  1908-May  1909,  with 
Keewatin  Lumber  Co..  dftsman,  scaler,  etc.;  June  1909-Supt.  1910,  instr'man,  asst. 
engr.  i/c  of  field  parties,  Municipality  Point  Grey,  Vancouver,  B.C.;  Sept.  1910- 
May  1912,  asst.  engr.  and  supt.  in  full  chg.  to  alter,  direct  or  design  of  all  day  labour 
and  constrn.  work,  etc.;  May  1912-Oct.  1913,  with  Marshall,  Plumber  and  Co.,  partner 
and  supt.  i/c  of  constrn.,  grading  and  diking  scheme,  Fraser  River;  Oct.  1913-Dec. 
1915.  contracting  engr.,  public  works;  Jan.  1916  to  date,  contractor,  engr.,  designing 
and  constructing  flumes,  dams,  etc.,  at  present  carrying  on  business  under  firm  of 
A.  A.  Plummer  Co.  Ltd.,  loggers  and  contracting  engrs. 

References:  R.  F.  Hayward,  G.  A.  Walkem,  H.  E.  C.  Carry,  C.  Brakenrldge, 
J.  N.  Anderson,  W.  Anderson,  C.  E.  Cooper. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

BROWNE— GEORGE  ALLEYNE,  of  Ottawa,  Ont.  Born  at  Deseronto.  Ont., 
30th  April.  1887.  Educ,  Montreal  high  school  and  I.C.S.  in  civil  engr.  1905-09, 
with  the  C.P.R..  as  rodman,  topographer,  revision,  constrn.  and  mtce.;  1909-10, 
N.T.C.  Ry..  as  instr'man  on  constrn.;  1910-13.  G.T.P.  Ry.,  as  instr'man,  acting  res. 
engr.  on  constrn.  and  res.  engr.,  on  constrn.  re\'ision,  Mountain  div.;  1913-14,  res. 
engr.,  Pacific  Gr.  Eastern  Ry..  1915,  6  mos.,  G.N.  Ry.,  Seattle,  on  bridges,  etc.; 
3  mos..  Pacific  Telegraph  &  Telephone  Co.,  Seattle,  on  valuation  work;  1915-17, 
on  active  service,  discharged  as  physically  unfit;  1917-20.  res.  supt  .  engr.  branch, 
mihtary  hospitals,  in  chg.  of  constrn.  and  mtce.  of  hospitals;  April  1920,  to  date,  asst. 
gen.  supt.  engineering  branch,  S.C.R.,  Ottawa. 

References:  J.  Callaghan.  G.  H.  Cagnat,  W.  Rathbone,  H.  S.  Johnson,  E.  L. 
Miles.  C.  H.  Pozer.  F.  J.  George,  C.  R.  Crysdale. 

MOORE— CHARLES  MELBOURNE,  of  Calgary,  Alta.  Born  at  Hartington, 
Ont.,  20th  Dec  1895.  Educ,  B.Sc,  (CE.)  Queen's  Univ..  1919.  1912-14.  rodman 
instr'man,  C.P.R.;  1916,  asst.  on  geological  surveys,  Canada;  1917,  with  B.E.F. 
France;  at  the  present  time,  inspecting  engr.,  Reclamation  Service,  Dept.  Interior, 
Calgary,  Alta. 

References:  F.  L.  C.  Bond.  J.  B.  Harvey,  G.  N.  Houston.  F.  H.  Peters,  C.  W.  P. 

Ramsey,  T.  S.  Scott. 
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The  St.  Lawrence  Route  and  Welland  Ship  Canal 
Alex.  J.  Grant,  M.E.I.C,  Engineer  tn  charge,  ]VtUand  Ship  <  nuiiL 

Before  describing  the  works  required  for  the  con-  Canadian  Ciinal  Systems 
siruction  of  the  Welland  Ship  Canal,  and  the  work  done 

thereon  to  date    a  brief  statement   tracing  the  origin.  ^.^e  Canadian  canals  mav  be  divided  into  six  groups. 
development  and  construction  of  the  canals  that  now  follows-                               " form  the  navigation  svstem  connecting  the  Great  Lakes 

with  the  Atlantic  Ocean  via  the  St    Lawrence  Route  is.  ̂      ̂    ̂     La^^Tence  River  Canals,  including  the  Welland in  a  measun-,   essential   to  a  clear  and  comprehensive  ^„  .  c^,.i,  ct^   \i..^^  <'o„oi^ 

understanding  of  the  Ship  Canal  project.     We   and  our  ^"^  ̂ "^^  S^'^'
  ̂ ^^"^  <-'^^- 

cousins  to  the   <outh  of  us,  use  our  canals,  and  benefit  o     xh^  Ottawa  River  Canals,    The  rtxiie  of  the  proposed 
by  them,  and  until  recent  years  we  boasted  of  them  as  Georgian  Bay  Canal  K              *  •            '        '  Trench 
being  unparalleled  in  the  world,  but  few  among  us  have  River  Harbour,  on  the                                            jn. taken  the  trouble  to  investigate  the  magnitude  of  the 

work  accomplished   in  their  construction   by  our   fore-  3.    The  Rideau  Canal.  Ottawa  to  Kingston, 

fathers  duri'       '                       undred  years.     It  is  i 
ing  from  a  p;                            of  \ie\v.  and  also  in  4.    The  Trent  Canal,  from  Lake  Ontario  to  the  Georgian 

of  the  political  anii  t-uiiuueu                      ent  of  li  Bay.  Lake  Huron:  \'ia  the  Trent  and  Sex-em  Rivers. 
country,   and   the  marine   ':                     !i  on   tl.  ,       .      ,           .      ̂      . 
L3)(es,  5.    The  1\                     er  Canals,  from  the  Si.  Lawrence 
   to  Laki    >-            .         :• 

Advance  proof  of  paper  to  be  read  at  the  General  Prii(<---Mi.!i.il  .      ̂ ,       „     .    „            .-        ■ 
Mtetini.  September  16th.  »>.    The   Red   River  Canals. 
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St.  Lawrence  River  Canals 

The  first  of  these  groups,  and  the  only  one  dealt 
with  in  this  paper,  is  the  most  important,  as  it  forms  a 
great  chain  of  inland  navigation,  extending  about  2,339 
miles  from  the  Straits  of  Belle  Isle  Westward  to  Duluth, 
at  the  head  of  the  Great  Lakes.  It  passes  through  some 
of  the  best  agricultural  and  mineral  lands  in  the  interior 
of  the  continent,  and  provides  them  with  navigation 
facilities  for  internal  and  external  traffic  such  as  are 
enjoyed  by  no  other  inland  region  of  equal  size.  At  the 
head  of  the  great  chain  is  Lake  Superior,  about  385  miles 
long  from  west  to  east,  and  602  feet  above  the  sea. 

At  its  eastern  end  it  narrows  in  to  tlie  St.  Mary's  River, 
which  carries  its  surplus  waters  to  Lake  Huron  through 
a  course  of  59  miles,  in  which  are  rapids,  overcome  by 
the  American  and  Canadian  Ship  Canals.  Lake  Huron 
is  about  220  miles  long  from  North  to  South,  and  581 
feet  above  the  sea.  At  its  southern  end  it  narrows  into 
a  channel  82  miles  long,  and  known  as  the  St.  Clair 
River,  St.  Clair  Lake  and  Detroit  River,  tlirough  which 
the  surplus  waters  of  the  Lake  flow  into  Lake  Erie. 
A  ship  channel  has  been  dredged  tlirough  the  sand  flats 
of  these  rivers  and  lake. 

Lake  Michigan  is  the  same  elevation  as  Lake  Huron, 
and  joins  it  at  its  head,  but  does  not  form  a  link  in  the 
main  chain  of  inland  navigation. 

Lake  Erie  is  about  243  miles  long,  from  the  western 
end,  at  the  mouth  of  the  Detroit  River,  to  its  eastern 
end  at  the  head  of  the  Niagara  River,  and  is  572.5  feet 
above  the  sea  level.  The  eastern  end  of  the  Lake 
overlaps  the  western  end  of  Lake  Ontario,  and  at  the 
eastern  end  of  the  peninsula  thus  formed  is  situated  the 
Niagara  River,  which  crosses  the  peninsula  in  a  north 
and  south  direction,  and  carries  the  surplus  waters  of 
the  Lake  on  to  Lake  Ontario.  In  a  distance  of  thirty- 
five  miles  it  falls  326  feet.  Communication  between  the 
Lakes  is  obtained  by  the  Welland  Canal,  which  crosses 
the  peninsula  about  fifteen  miles  West  of  the  Niagara 
River. 

Lake  Ontario,  the  most  eastern  of  the  Great  Lakes, 
is  about  160  miles  long,  from  Port  Dalhousie,  the  end  of 

the  Welland  Canal,  to  Tibbets'  Point,  and  is  246  feet 
above  the  sea  level.  At  Tibbet's  Point,  Lake  navigation ends,  and  river  navigation  begins. 

The  waters  of  the  Lake  Plateau,  about  270,000  square 
miles  in  extent,  flow  out  of  Lake  Ontario  at  the  rate  of 
about  220,000  C.F.S.,  by  the  St.  Lawrence  River,  which 
carries  them  for  750  miles  to  the  Gulf  of  the  same  name. 
For  the  first  182  miles  of  its  course,  as  far  as  Montreal, 
it  is  crossed  by  spurs  of  the  Laurentian  Mountains,  which 
act  as  dams,  and  divide  the  river  into  a  series  of  long 
still  water  reaches,  separated  by  rapids,  with  a  total  fall 
of  221  feet  between  Lake  Ontario  and  Montreal.  The 
rapids  are  overcome,  in  a  descending  order  by  the  Galops, 

Morrisburg,  Farran's  Point,  Cornwall,  Soulanges  and Lachine  Canals.  Below  Montreal  the  river,  with  a  fall 
of  25  feet,  widens  out  at  intervals  into  broad  expanses 
of  shallow  water  till  it  meets  the  tidal  flow  about  50  miles 
below  the  city,  and  from  there  continues  broad  and  deep 
to  the  Gulf,  a  further  distance  of  500  miles. 

History  of  St.  Lawrence  Canals 

This  great  and  historic  river  is  the  natural  outlet  for 
the  export  and  import  traffic  of  the  Lake  region,  and 
provides  the  only  route  for  a  continuous  descending  channel 
from  the  Great  Lakes  to  the  Ocean.  In  all  probability  the 
first  excavation  undertaken  for  Canal  purposes  upon  the 
St.  Lawrence,  was  begun  in  1700  by  the  Rev.  Dollier  de 
Casson,  Superior  of  the  Seminary  of  St.  Sulpice,  Montreal, 
who  undertook  to  cut  a  channel  providing  a  depth  of  18 
inches  for  a  combined  canal  and  mill  race,  but  without 
locks,  from  Lachine  to  Montreal,  via  the  Little  River 
St.  Pierre,  and  the  small  lake  of  the  same  name.  The 
work  was  arrested  by  the  failure  of  the  contractor, 
Gédéon  de  Catalogne,  in  1701.  Various  unsuccessful 
attempts  were  made  to  revive  the  work  between  1717 
and  1733,  but  the  scheme  was  finally  abandoned  on 
account  of  its  cost.  The  first  Canal  and  lock  on  the 
route  opened  for  traffic  was  the  small  canal,  and  lock 
38  feet  long,  8^  feet  wide,  9  feet  Hft,  for  2^4  foot  draught, 
built  at  Sault  Ste.  Marie  by  the  Northwest  Fur  Company 
in  1798. 

The  first  lock  canals  built  on  the  St.  Lawrence  were 
the  Haldimand  Canals,  built  by  the  Royal  Engineers,  for 
military  purposes,  1779-1783,  around  the  lower  and  upper 
rapids  between  Lakes  Sts.  Louis  and  F  rancis.  These  locks 
were  40  feet  long,  6  feet  wide,  with  2^4  feet  of  water  on 
the  sills.  They  were  enlarged  (1800-1804)  to  110  feet 
long,  12  feet  wide,  with  4  feet  depth  on  the  sills. 

After  the  War  of  1812,  a  joint  commission  of  Upper 
and  Lower  Canada  reported  in  favor  of  a  canal  system 
with  four  feet  depth  of  water  for  the  St.  Lawrence  River, 
and  in  1821  Government  commissioners  were  appointed 
to  build  the  Lachine  Canal,  which  was  completed  in  1825. 
The  first  canal  was  28  feet  wide  on  the  bottom,  and  43/2 
feet  deep,  with  locks  100  feet  long,  and  20  feet  wide. 
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In  181(>  the  Parliament  of  l'pjvr  Canada  appftintt'd 
a  )t)int  a>mmittee  of  Uiih  Houm-^  to  rep«)rt  ujxm  inland 
navi^'ation.  and  in  IHlili  a  Coninii>sion  report»^  in  favor 
of  aniNiructinj»  the  Welland  Canal  for  tlie  class  of  vessels 

then  n;! .  '      '    ' 
Tlu  cr.  was  built  as  a  private 

enterprise,  by  the  Welland  Canal  Coniixiny.  fonned  by 
the  late  Hoiu^rable  William  Hamilton  Nlerritt.  and 

incorporated  with  a  capital  of  i-lO.CXJO  ft)r  that  purpose 
in  January,  1824.  It  completed  the  canal,  via  the  Twelve 
Mile  Creek,  to  Fort  Robins<jn  in  Novemlx-r.  1829,  (four 
years  after  the  opening  of  the  Krie  Canal  i,  when  two 
vessels,  one  British  and  one  American,  were  taken  from 
Lake  Ontario  to  Port  Robinson,  on  the  Chippawa  River, 
by  forty  wooden  locks.  110  feet  lonj;.  22  feet  wide,  and 
8  feel  depth  of  water.  At  Port  Robinson  the  schooners 
descended  the  Chippawa  to  the  Niagara  River,  and 
thence  to  Lake  Erie. 

The  rid^e  diNiding  the  Twehe  Mile  Creek  and  the 
Chippawa  River  involved  a  cut  70  feet  deep  and  two 
miles  long,  in  order  lo  feed  the  Canal  from  the  River. 
Owing  to  slides  occurring  in  the  cut,  due  to  encountering 
quick  sand  strata  in  the  bottom,  it  became  imperative 
to  seek  a  source  of  water  supply  higher  than  the  Chippawa 
River.  The  configuration  of  the  country  between  Port 
Robinson  and  Lake  Erie,  as  well  as  that  of  the  (Jrand 
River  was  found  to  be  so  favorable  that  by  building  a 
dam  six  feet  high  across  the  river,  water  was  obtained 
at  a  height  sullicient  to  excavate  the  canal  channel 
through  the  deep  cut  above  the  level  of  the  quick  sand 
strata.  The  feeder  was  twenty-seven  miles  long,  and 
crossed  the  Chippawa  Riser  on  a  wooden  acqueduct 
four  miles  above  Port  Robinson,  where  connection  was 
made  with  the  river  by  two  locks. 

In  1831  the  Gtnernment  of  I'pper  Canada  loaned the  Company  £50,000  for  improving  the  canal,  and 
continuing  it  from  Port  Robinson  to  Port  Colborne,  on 
Lake  Erie,  and  in  1833  was  opened  what  may  be  consider- 

ed as  the  present  Canal  between  Port  Colborne  and 
AUanburg,  but  fed  from  the  Grand  River. 

In  ]KU  the  legislature  decided  to  purchase  the  canal 

from  th'    '  iny,  and  after  the  I  I'pjx-r  and 
Lower  c  .m  Act  was  passed  i'  >   it  for  nine 
feel  navigation,  and  to  complete  the  remainder  of  the 
St.  Lawrence  Canals,  oiUy  one  of  which  luid  been  begun 

by  I'pper  Canada  Ix'fore  the  I'nion.  The  first  work 
done  on  the  Welland  was  the  enlargement  of  the  Canal 
between  Port   Dalhousie  and  tlie  feeder  junction,   (one 
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The  .Second  Welland  Canal 
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These  canals,  locks  and  river  channels  are  entirely 
inadequate  for  use  by  the  Great  Lake  steamers  of  today, 
and  can  now  be  considered  as  of  little  more  than  barge 
size.  The  improvement  of  the  St.  Lawrence  Canals  to 
such  dimensions  as  would  carry  ships  of  at  least  25  feet 
draught  has  been  the  dream  of  many,  and  the  special 
hope  of  those  localities,  and  those  persons  deeply  interest- 

ed in  enterprises  that  would  be  specially  benefitted  by 
such  a  development.  During  the  past  quarter  of  a 
centur>'  two  very  exhaustive  surveys  have  been  made  to 
determine  the  feasibility  and  cost  of  such  a  waterway, 
and  another  is  now  being  carried  out. 

Concurrently  with  the  opening  of  traffic  for  vessels 
drawing  fourteen  feet  of  water  via  the  St.  Lawrence,  the 
Departments  of  Railways  &  Canals  and  Public  Works 
began  improvements  to  Port  Colborne  Harbour,  consist- 

ing of  deepening  it  to  twenty-two  feet,  constructing  a 
million  bushel  modern  elevator,  and  building  of  large 
breakwaters.  The  construction  of  these  works,  and  public 
agitation  for  the  building  of  a  Canadian  deep  waterway 
via  the  Welland  Canal  and  St.  Lawrence  River,  versus 
the  Georgian  Bay  Route,  finally  led  to  exhaustive  surveys 
being  made  for  a  ship  canal  across  the  Niagara  Peninsula. 
These  surveys  were  carried  out  between  1907  and  1912, 

General  Diuensions 
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The  Welland  Ship  Canal, 

Surveys  for  Routes  from  the  Great  Lakes 
to  the  Atlantic 

In  1897  the  United  States  Government  appropriated 
funds  to  make  surveys  and  examinations  of  deep  water- 

ways betwwen  the  Great  Lakes  and  the  Atlantic.  The 
Board  of  Engineers  appointed  for  this  purpose  submitted 
their  report  in  1900,  covering  the  estimated  cost  of  a 
waterway  21  feet  deep,  with  locks  600  feet  long  and  60 
feet  wide,  and  for  a  waterway  30  feet  deep,  with  locks 
740  feet  long  and  80  feet  wide.  Among  other  routes 
investigated  by  the  board  was  the  St.  Lawrence  — 
Champlain  Route,  which  followed  the  river  to  the  foot 
of  Lake  St.  Francis,  and  thence  across  country  to  Lake 
Champlain  and  the  seaboard  via  the  Hudson  River. 

In  1904  the  Public  Works  Department  appointed  a 
Board  of  Engineers  to  investigate  the  feasibility  and 
probable  cost  of  a  deep  waterway  from  the  Great  Lakes 
to  the  Seaboard  via  the  French  and  Ottawa  Rivers.  The 
Board  reported  in  1909  that  a  twenty-two  feet  waterway, 
with  locks  600  feet  long,  60  feet  wide,  and  20  feet  depth 
on  the  sills,  would  cost  about  $100,000,000.00. 

under  the  direction  of  J.  L.  Weller,  M.E.I.C.,  super- 
intending engineer  of  the  Welland  Canal.  Several  routes 

were  examined,  but  all  were  found  unsatisfactory  except 
the  one  via  the  Ten  Mile  Creek,  on  account  of  the  poor 
material  found  at  the  sites  of  the  large  structures.  When 
the  route  of  the  Ship  Canal  was  finally  adopted,  and  the 
Government  had  decided  to  proceed  with  its  construction, 
Mr.  Weller  was  transferred  from  the  present  canal  to  the 
position  of  engineer  in  charge  of  the  surveys,  design  and 
construction  of  the  new  Canal,  under  W.  A.  Bowden. 
M.E.I.C.,  chief  engineer.  Department  of  Railways  & 
Canals,  which  position  he  continued  to  fill  until  the  work 
was  closed  down  in  1917,  owing  to  the  European  War. 

Welland  Ship  Canal 

The  Ship  Canal,  as  finally  located,  follows  the  valley 
of  the  Ten  Mile  Creek  between  its  mouth,  about  three 
miles  east  of  Port  Dalhousie,  and  Thorold,  crossing  the 
present  canal  below  Lock  No.  11,  where  the  water  level 
of  both  is  at  elevation  382.0.  Between  Thorold  and 
Allanburg  a  new  cut  will  be  made  for  the  purpose  of 
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ils.      ip.e   atnal  will  be  made  2tX)  feet  wide  on 
ni.  with  2  to  1  slows,  and  for  the  present  will 

!  to  a  depth  of  iwent\  '  only.     .All 
owever,  will  be  built   U  ■  ■  i  depth,  so 

•'  ..',  the  canal,  at  scime  future  date,  can  be  enlariîed  by 
simply  dredging  out  the   canal  prism  and  harlxnr  .n- 
t  ranees. 

The  above  dimensions  oi  the  ca:    '  c  a  wei 
section  of  about   four  tinu-s  the  imi:  in  of  a 

7'i  feet  l>  :  22  feet  draughl.  wlach  may  be to  use  al  on  its  completion,  and  when 
d  to  the  30  leel  depth  the  ratio  of  channel  to 

w.v  .iwiwc-rsed  section  of  the  largest  ship  will  be  about  3'  -. 
.\t  the  Ontario  end  of  the  canal  Port  Weller  Harbour 

'by  two  earth  embankments  extending 
I   miles  out   into  the   lake,    where  the 

.1   'I  h  js  3u  itx-i  at  extreme  low  water.     The  banks  are 
;::g   formed    from   the   materials   e.xca vat ed   from   the 

..ii.al    prism,  and  will  be  protected  on  their  imier  and 

■ii'i-r  slopes  with  rock.     The  banks  are  parallel  to  one 
.  •  "ther.  and  provide  a  chaimel  800  feel  wide,  and  .^.000 
iet.1  long,  which,  at  the  entrance,  is  narrowed  to  400  feet 
wide  by  two  converging  lines  of  reinforced  concrete  crib 

work.     From  tJie  shore  the  harlx)ur  ■  "  extends  in- 
land about  one-half  mile,  gradually  ;  .l;  from  800 

to  200  feet  in  width  to  Lock  No.  1,  i»,ôuu  icet  from  the 
harbour  entrance.  The  Harbour  docking  is  being  built 
ol  reinlorced  concrete  cribs.  The  docking  on  the  west 
side  ol  the  harbour  is  connected  with  Lock  No.  1  by  a 
long  entrance  pier  of  reinforced  concrete,  .\bove  Lock 
No.  1  the  canal  follows  the  bed  of  the  creek  to  Lock 
No.  4.  Lock  No.  2  is  situated  about  one  and  one-half 

:    "  'ove  Lock  No.   1.   where  the  rock  surface  was 
I  ly   found  al   an  elevation   slightly   below   that 
for  the  lock  loundalions.     Lock  No.  3  is  located 

V  :ih    of  the  present   canal,    or  about   2'j  miles 
South  of  Lock  No.  2.  The  rock  al  this  point  is  about 
twenty  feet  lower  than  required  for  the  foundation  of  the 
structure. 

As  a  lockage  requires  about  70  acre  feet,  it  is  essential 
that  there  be  a  large  pondage  area  alxive  each  lock,  in 
order  to  avoid  drawing  down  the  levels  as  little  as  possible 
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Between  the  Guard  Gates  and  Allanburg  a  new  chan- 
nel, on  a  direct  Hne,  will  be  excavated,  and  the  present 

canal  between  these  points  abandoned.  From  Allanburg 
to  Port  Robinson  the  present  canal,  known  between  these 

points  as  "the  Deep  Cut",  (maximum  depth  80  feet),  is 
being  widened  on  the  west  side,  and  deepened  for  twenty- 
five  feet  draught. 

Between  Port  Robinson  and  Welland  it  is  proposed, 
instead  of  straightening  and  enlarging  the  present  canal, 
and  building  a  new  aqueduct  to  carry  the  Ship  Canal  over 
the  Chippawa  at  Welland,  to  raise  the  level  of  the  river 
permanently  about  six  feet,  to  the  summit  level  of  the 
canal,  elevation  568.0,  by  means  of  a  dam  across  the 
river  at  Port  Robinson,  which  would  be  provided  with 
stop-log  sluices  for  allowing  freshet  and  other  surplus 
waters  to  flow  through  the  dam  back  into  the  river,  and 
out  into  the  Niagara  at  Chippawa  as  at  present.  The 
river  valley  would  then  be  used  as  the  canal  channel  from 
Port  Robinson  to  Welland,  and  the  present  aqueducts 
dredged  out. 

From  Welland  to  Ramey's  Bend  the  present  canal will  be  deepened,  and  widened  along  its  Western  bank, 
and  a  new  cut  made  across  the  point  that  forms  the  bend 
for  the  purpose  of  straightening  the  canal  opposite  the 
point.  From  Humberstone,  immediately  south  of  Ra- 

mey's Bend,  to  Port  Colborne,  the  Canal  will  be  deepened, and  widened  on  the  west  side. 

The  improvements  to  Port  Colborne  Harbour  will 
consist  of  deepening  the  inner  and  outer  harbours  to  the 
twenty-five  foot  depth,  and  the  entire  removal  of  the  old 
guard  locks  and  supply  weir  at  the  North  end  of  the 
Harbour.  A  new  guard  lock  will  be  built  in  the  new 
cut  north  of  Humberstone,  and  a  supply  weir  built 
across  the  section  of  the  present  canal  that  will  be 

abandoned,  at  Ramey's  Bend.  It  is  also  proposed  to build  a  new  western  breakwater,  extending  2,000  feet 
further  out  in  the  lake  than  the  present  one,  for  better 
protection  to  the  Harbour  during  high  gales.  The  new 
breakwater  would  consist  of  a  rock  bank,  built  from  the 
rock  excavation  north  of  Port  Colborne. 

There  will  be  thirteen  highway  bridges,  three  com- 
bined highway  and  electric  railway  bridges,  one  electric 

railway  bridge,  and  five  steam  railway  bridges  across  the 
canal.  These  bridges  will  have  80  feet  clear  spans 
where  they  cross  the  foot  or  head  of  locks,  and  200  feet 
clear  spans  where  they  cross  the  canal  prism.  They  will 
all  be  bascule  bridges,  except  where  local  conditions  will 
permit  the  economical  and  satisfactory  use  of  the  old 
reliable  swing  bridge.  The  electric  railway  bridge,  a 
swing  span  carrying  the  main  line  of  the  Niagara,  St. 
Catharines  &  Toronto  Railway  over  the  canal  at  the 
Guard  Gates  has  been  completed,  and  the  substructures 
for  several  of  the  bascule  spans  are  being  built. 

For  the  economical  construction  of  the  canal  between 
Lake  Ontario  and  Thorold  the  Government  built  and 
operates  a  double  track  standard  gauge  railway  between 
these  points,  along  the  West  side  of  the  Canal.  It 
connects  with  the  Grand  Trunk  Railway  at  Merritton, 
and  with  the  Niagara,  St.  Catharines  &  Toronto  Railway 
at  Thorold  and  Port  Weller,  and  is  equipped  with  a 
complete  interlocking  and  block  signal  system,  and  a 
telephone  train  despatching  service. 

During  the  working  season  of  1915,  1,700,000  cubic 
yards  of  excavated  material  were  handled  over  the  rail- 

way to  the  Port  Weller  Harbour  embankments,  together 
with  a  large  quantity  of  other  material  that  was  deposited 
as  back-fill  behind  the  structures.  There  were  also 
270,000  tons  of  crushed  stone  for  concrete,  sand,  cement, 
and  other  miscellaneous  freight  taken  over  the  railway. 
As  an  instance  of  the  volume  of  traffic  taken  over  the  line 
during  the  middle  of  1915,  there  were  5,917  loaded  and 
empty  trains  moved  in  July,  or  an  average  of  228  trains 
per  day.  As  many  as  360  trains  have  been  handled  over 
the  line  in  twenty-four  hours. 

As  the  construction  of  the  Canal  is  only  begun,  and 
very  few  of  its  structures  under  construction,  the  time  is 
not  opportune  for  a  highly  technical  discussion  of  the 
problems  involved  in  their  design  and  construction,  and 
that  of  the  machinery  for  their  operation,  the  plans  for 
the  latter  being  only  of  a  tentative  character  at  present. 
A  brief  description  of  the  main  features  of  the  more 
important  ones  will,  therefore,  only  be  alluded  to  now. 
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Port  Dalhousie  Harbour. 

Reinforced  Concrete  Cribs 

The  standard  cribs  are  110  feet  long,  38  feet  wide, 
and  34  feet  high,  divided  into  18  compartments  by  one 
longitudinal  and  eight  cross  walls.  The  front  and  rear 
walls  vary  from  12  inches  thich  at  the  top  to  eighteen 
inches  thick  at  the  bottom,  and  the  end  walls  from  15 
inches  to  21  inches,  and  the  longitudinal  and  cross  walls 
from  10  inches  to  14  inches.  Along  the  face  of  the  cribs 
a  heavy  wall,  about  7  feet  high,  is  built  of  reinforced 
concrete  blocks  and  mass  concrete.  The  blocks  are  9 
feet  long,  9  feet  3  inches  wide,  and  3  feet  high,  and  are 
supported  at  the  face  by  the  wall  of  the  crib,  and  at  the 
rear  end  by  concrete  beams  built  between  the  cross  walls 
of  the  crib.  Above  these  blocks  the  wall  is  finished  to 
coping  level  in, mass  concrete. 
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and  1 
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Iù»ih       .. 
pontiKui  almiit   mur  ltt*l   lu^;l^.  and  •>«•  mi 
wlk-n  ll»f  crib  is  linislit^i  llu-  Milr>  and  tin.    v.., 
leased    aiid    allnweci    l*»    IKkU    awa\.    while    the 
hallasttxl  IxxiDtn  sinks  to  Uit-  Ixttioin  Ixlow  ilu- 

liefurt-  tlu-  |X)i)t(K>M  i>  rt-ii-ased  from  the  crib  tfm|x>r- 
ary  woodt-n  Imuoins  are  fiiu-d  in  each  comi>artmeiit.  for 
the  purix>se  ol  tUutiiiK  the  crib  ini'-  •^-"v>ti  on  removal 
of  the  ixintoon.     When  the  crib  h.i  ink.  by  tilhntt 
it  with  water  throu>;h  valves  m  tlu  u  niix.rary  Udtoms, 
the  latter  are  releastxl.  and  ri\o\ere<l  lor  use  over  anaiii. 
The  crib  is  then  filU-d  with  shale  and  rock  from  the 
harbour  excavation. 

When  the  crib  seats  have  been  dredged  out,  three 
rows  of  stone,  broken  to  macadam  size  are  deiiositinl 
through  a  pip»-  on  the  lines  of  the  face,  back  and  ceiitn 
lo!  :>ur|X)se  of  providinj;  as  luarK 
a>    ■  lion  for  the  crib  to  rest  uij«)ii 
when  sunk  in  position.  This  melhixJ  of  building  and 
sinking  the  cribs  has  proven  satisfactory.  There  will  be 
forty-six  cribs  required  for  the  Port  Weller  Harbour 
docking,  eighleen  of  them  have  lieen  built  and  sunk  in 
place. 

Locks 

Locks  Nos.  1,  2,  3  and  7  are  single  locks,  each  46'  _. 
feet  lift.  Locks  Nos.  4,  5  and  6  are  twin  locks  in  flight, 
each  46 'j  feet  lift.  The  Guard  Lock  is  a  single  lock. 
with  a  variable  lift  between  nothing  at  extreme  low 
water  of  Lake  Erie,  to  several  feel  at  high  water. 

The  locks  are  designed  to  pass  vessels  of  800  feet  in 
length,  and  80  feet  in  breadth,  with  a  maximum  draught 
of  30  feet.  In  general,  they  will  only  have  one  service 
gate  at  the  head,  and  one  at  the  fool.  In  addition  lo 
the  service  gales.  Locks  Nos.  1  and  4  will  be  provided  at 
their  lower  end  with  un  watering  gates,  and  the  guard 
lock  will  alsi>  ha\e  unwatering  gates  at  each  end  of  ii. 

■^B^^HLi^-7^K« 

walh 

Til.  ̂ lock>    b 

rtrr   ;>!:ttr-d  on   tftp  of  the  t^rravt 

licr^ll  i]i!>icad  ol  liic  i^alcb. 

WellanJ  ship  c  .Mi.il      Lower  V<c»t  tiitr.uuv  \s  .iii  Lck  No    1. 
in  process  of  backfilling.  l>x.>k.ing  south. 

WcUand  Ship  Canal.     West  Wall  Lock  Nu.  1 . 

Filling  the  Locks 

To  fill  and  empty  the  chambers,  orv- 
wide  and  15  feel  high,  with  an  area  of 

running  lengthwise  of  the  lock,  will  Ix-  * 
of  each  wall.     Each  of  these  culvert^  w 

laintor  or  Sector  valve^  at 

At    the   !oc:i',!<>!i   of   '.!;<- 
di\n 
ed   u;. 
with  one  valve.     Lhi 
lateral  culverts  2G  in 
an  area  of  12  stiuarc 
the  loik  cliani'vr.      i  lii 

and  till. II  !. Ill :.;'.-<  are  at 
the  lower  gate  platforms. 

1J  fert 

■-et. 

;)of 
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Welland  Ship  Canal,  Lock  No.  1.       Looking  towards  BreastwaU. 

The   intake    and    valve   chambers    controlHng    the 
culverts  in  both  walls  are  located  side  by  side,  on  the 
east  side  of  the  locks,  and  immediately  in  front  of  the 
regulating  dams  at  the  head,  of  the  raceways  beside  the 
locks.    The  water  feeding  the  culverts  in  the  west  walls 
is  passed  through  a  syphon  culvert  under  the  chamber 
floor  immediately  in  front  of  the  breast  walls.    This 
method  of  drawing  water  from  the  regulating  ponds 
instead  of  directly  from  the  canal  above  the  locks  will 
tend  to  prevent  the  formation  of  objectionable  currents 
in  the  upper  entrances  of  the  locks.    All  the  culverts 
discharge  directly  into  the  lower  entrances  of  the  locks, 
and  as  the  two  streams  flowing  in  opposite  directions  will 
meet  each  other  squarely  in  the  centre  of  the  channel, 
hey  will  tend  to  destroy  each  other,  and  be  forced  to 
pread  out,  and  take  a  new,  and  comparatively  quiet 
leparture  down  the    canal.     In  this  manner  it  is  not 
xpected  that  vessels  waiting  below  the  locks  will  be 
eriously   inconvenienced   by   the   currents   and   surges 
esulting  from  emptying  the  locks. 

The  middle  wall  of  twin  locks  Nos.  4,  5  and  6  is  60 
;et  wide  at  the  bottom.  In  its  base  are  two  separate 
nd  independent  culverts  of  210  square  feet  area  each, 

with  26  laterals  per  lock  chamber.  These  culverts  are 
controlled  at  the  upper  and  lower  end  of  each  lock  by 
large  valves,  in  the  same  manner  as  the  culverts  in  the 
side  walls  of  the  single  and  twin  locks.  This  control  is 
necessary  in  order  that  the  twin  lock  chambers  may  be 
independent  of  each  other. 

The  culvert  area  is  such  that  if  all  the  valves  be  fully 
opened  at  once  the  lock  chamber  can  be  filled  and  emptied 
in  about  8  minutes.  At  this  rate  of  filling  or  emptying, 
the  level  in  the  lock  chamber  would  change  at  an  average 
vertical  rate  of  5.8  feet  per  minute.  The  method  of 
filling  and  emptying  locks  through  culverts  in  the  side 
walls  has  proven  very  satisfactory  in  practice,  as  the 
vessel  is  subjected  to  very  little  surge  in  filling  the 
chamber,  and  none  at  all  when  emptying  it. 

The  lower  gates  will  be  81  feet  6  inches  high,  and  the 
upper  ones  thirty-five  feet  high.  They  will  be  made  of 
steel  of  the  horizontal  girder,  double  skin  type,  and  will 
probably  be  operated  with  steel  cables. 

Records  kept  by  the  Superintending  engineer  of  the 
Sault  Ste.  Marie  Canal  show  that  the  time  required  to 
pass  a  vessel  through  the  lock  900  feet  long,  60  feet  wide. 
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Weirs 

At  Locks  1.  2  and  3  ref>:ulatin^'  racewavs  will  be  built 
on  the  I  '  ■      'iKks.  f.  vice 
fl<>w  oi  cmplM'  .  .  re- 

i>l   «i|   a   ttJiicrelc   liru-tl 
lui  midway  fx-lween  the 

upper  and  lower  levels.      1  he  llow  through  the  raceway 
will  be  amtrolled  at  the  upper  end  by  a  dani.  with  a 
series  of  lar^e  valves  in  the  base  of  it  for  emergency  use. 
and  the    •-         '    '  -  ix)ol.    Normal  régulation 
will  be  A  stop  log  sluices  on  tlu- 
crest  ol  Uk  dam.  ll.c  dajii  controliinj.;  the  lower  end 

of  the  •;h!ice\vn\-  will  be  a  stop  log  dam.  with  deep  sluices, 
veir  for  Lf>ck  No.  6  will  be  built  in  a  nxk 

lied  in  the  rock  at  the  east  end  of  the 
high  earth  dam  that  forms  the  pondage  of  Lock  No.  G. 
The  flow  tlux)ugh  the  weir  will  then  pass  down  the  present 
canal  to  No.  3  Pond.  The  supply  weir  at  Lock  No.  7 
will  be  located  on  the  site  of  Lock  21  of  the  present  canal. 

Wellaiul  Ship  Canal.    Lock  No.  2.  looking  south. 

Cost 

The  estimated  cost  of  the  Ship  Canal  in  1912  wa> 

$50.000.000.00.    The   expenditure   to   the   31st    ̂ •      ' 
1920.   including  cost   of  survevs.   engineering  i 
and  right-of-way  was  S20  270.436.25.     The  quaniracs  ui 
several  of  the  main  iien;s  involved  in  the  construction  i>l 
the  Canal  are  as  follows: — 

Larth  excavation     Cu.Yd».  38.S00.(Xr> 
^^^^.  .  x^.ivaiion  6,600.0Oj 

t  enibaiik- 

t-lc,  all  kiitd^ 
Steel  reinforcing       Lb».         1 

Wcilaiiij  Miip  Canal.     Lxxk  .So.  1,   iroin  Lppcf  Lni/.>iwc  V^aU 

Pre  gress  of  the  Work 

For  the  purpjoses  of  construction  the  cnn.-il  h.-.^  h*-*^ 
divided  into  nine  sections.    Section  No.  1  .  -.e 
Ontario  end  of  the  canal,  and  Section  N'  i^.ce 
Erie  end.     During  the  Fall  of  1913.  >  1.  2. 

3  and  5  were  placed  imder         ■-  '   .-e sections    include  the  Lake  O;  n 
lift    locks,    guard   gales,   eight    bridf,».-.   ;:  j 
prism  between  the  Lake  ar;d  Thon  Id.     "^  5 
embraces  the  >'                                         (  the  '  i 
on  the  summr.    .    .      ..       :^ai>dP(.;.  ..   ,  .;> 

son. 

WrUaluJ  Ship  Ctuial        L<«.k  .So    ;.  U^  tiiij; 
from  Concrrte  Plant. 
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Welland  Ship  Canal.     Port 

Owing  to  the  European  War  the  work  on  the  canal 
practically  ceased  in  1916,  and  in  the  Fall  of  1917  the 
contracts  were  cancelled,  and  the  work  entirely  closed 
down.  After  the  Armistice,  November,  1918,  the  Govern- 

ment decided  to  resume  work  on  a  small  scale,  and  ar- 
ranged with  the  former  contractors,  —  The  Dominion 

Dredging  Company,  Section  No.  1;  Messrs  Baldry, 
Yerburgh  &  Hutchison,  Section  No.  2;  Messrs  Doheny, 
Quinlan  &  Robertson,  Section  No.  3;  and  the  Canadian 
Dredging  Company,  Section  No.  5,  for  the  resumption 
of  the  work,  and  which  has  been  continued  in  a  more  or 
less  intermittent  manner,  due  to  labour  troubles,  and 
other  causes,  since  January,  1919. 

On  Section  No.  1  the  excavation  is  about  75% 
completed,  and  the  concrete  work  67%.  Lock  No.  1, 
including  its  upper  and  lower  entrance  piers,  is  about 
75%  built.  The  concrete  built  in  these  structures  to 
date  amounts  to  178,000  cubic  yards. 

On  Section  No.  2  the  excavation  is  about  77% 
completed,  and  the  concrete  work  30%.  Lock  No.  2, 
with  its  upper  and  lower  entrance  piers  is  about  67% 
built.  About  210,000  cubic  yards  of  concrete  have  been 
built  in  these  structures  to  date.  At  Lock  No.  3  only 
part  of  the  breast  wall  has  been  built. 

On  Section  No.  3  about  60%  of  the  excavation  has 
been  taken  out,  and  5%  of  the  concrete  built.  Locks 
4,  5,  6,  7  and  the  Guard  Gates  are  located  on  this  section, 
but  no  part  of  these  structures  are  built,  except  short 
sections  of  the  upper  entrance  piers  of  Lock  No.  6. 

On  Section  No.  5  about  77%  of  the  excavation  has 
been  taken  out,  and  wasted  between  the  present  and  old 
canals  North  of  Allanburg. 

The  engineering  work  is  under  the  direction  of 
W.  A.  Bowden,  M.E.I.C.,  chief  engineer,  Department  of 
Railways  &  Canals,  and  Alex.  J.  Grant,  M.E.LC,  engin- 

eer in  charge,  at  St.  Catharines.  W.  H.  Sullivan  is 
principal  assistant,  and  next  in  authority  to  Mr.  Grant. 
F.  E.  Sterns,  formerly  of  the  Panama  Canal  Staff,  is 
in  charge  of  designs.  For  carrying  out  the  engineering 
superintendence  and  construction  of  the  works  a  field 
force  has  been  established  on  each  contract,  with  a  resi- 

dent engineer  in  charge,  who  has  under  him  several 

assistant 'engineers,  instrumentmen,  inspectors,  etc.  The resident  engineers  on  the  different  contracts  are,  E.  P. 
Johnson,  Section  No.  1;  F.  C.  Jewett,  Section  No.  2; 
F.  S.  Lazier,  Section  No.  3;  and  H.  W.  Bruce,  assistant 
engineer,  Section  No.  5. 

Increase  of  Trade 
In  1901  the  total  tonnage  passing  through  the 

Welland  Canal  was  only  about  620,000  tons..  In  1914  it 

Weller  Harbour,  July  29,  1915. 

had  increased  to  3,860,000  tons,  indicating  that  since  the 
completion  of  the  14  feet  navigation  system  in  1901  the 
St.  Lawrence  route  has  gradually  drawn  more  heavily 
year  by  year  upon  the  Great  Lakes — Atlantic  Seaboard 
trade,  and  will  undoubtedly  do  so  to  a.  greater  degree 
when  the  Ship  Canals  are  completed  through  to  Montreal, 
as  many  of  the  Western  States  as  far  West  as  Idaho  and 
South  to  Kansas  look  upon  the  St.  Lawrence  as  their 
natural  waterway  to  the  sea,  and  most  direct  route  to 
Europe,  and  from  the  evidence  submitted  to  the  Inter- 

national Deep  Waterways  Commission  this  summer,  the 
people  of  fourteen  of  these  States  appear  determined  to 
leave  no  stone  unturned  to  obtain  in  the  near  future  the 
construction  and  completion  of  the  St.  Lawrence  Ship 
Canals  as  an  international  undertaking,  in  the  firm  belief 
that  a  Ship  Canal  to  the  sea  via  the  St.  Lawrence  has  now 
become  an  imperative  necessity  for  the  proper  economic 
development  of  their  import  and  export  trade. 

This  western  trade  is,  at  present  less  than  10%  of 
the  vast  volume  of  tonnage  that  annually  passes  down 
the  Detroit  River,  and  it  is  only  a  portion  of  it  that  the 
St.  Lawrence  Route  and  Montreal  can  compete  for 
against  the  Erie  Canal  and  railway  interests,  and  those 
of  the  ports  of  New  York,  Baltimore,  etc.,  who  have 
constantly  affirmed  that  the  western  trade  should  not  be 
permitted  to  descend  to  Lake  Ontario  if  it  were  possible 
to  avoid  it.  They  have  always  contended  that  once  on 
that  level  it  would  be  likely  to  find  its  way  down  the 
St.  Lawrence  to  the  Seaboard,  and  have  consequently 
always  been  antagonistic  to  any  canal  scheme  for  uniting 
Lakes  Erie  and  Ontario,  even  by  a  route  through  the 
State  of  New  York. 

The  Role  of  the  Welland  Canal 

These  views  have  been  confirmed  by  the  increasing 
traffic  through  the  Welland  Canal  since  1901,  and  if  this 
ever-increasing  trade  is  considered  to  be  of  so  much 
importance  by  the  shrewd,  far-seeing  people  of  New  York, 
and  other  Atlantic  Seaboard  States,  who  are  ever  alive 
to  the  interests  of  the  Erie  Canal,  and  their  seaports, 
there  is  every  reason  to  believe  that  it  would  be  equally 
beneficial  to  the  people  of  Canada  to  secure  and  retain 
the  control  of  the  lion's  share  of  it  by  the  completion  of 
the  Ship  Canals,  that  would  in  all  probability  place  the 
St.  Lawrence  Route  beyond  the  reach  of  successful 
competition.  A  long  step  towards  this  end  would  be 
the  completion  of  the  Welland  Ship  Canal  during  this 
decade. 
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Oiicenston-Chippawa  Pow  i  r  ('anal 

7".  //.  H<Hiij,  A.M.KJ.C,  Àê»ittiint  Uydrault'e  Engineer,  Uydro-Kletlrie  Potter  r.,- -.;...•.,•. 

The  power  caiul  fiw  ihc  Qutvnsion-Chipfïawa 
DevcK>pnu*nt  is  oiu*  of  pfal  inten*st  both  from  tht- 
economic  as  well  as  from  the  !  side.     A  histor> 
and  detailed  account  of  the  deM,   ;jot  be  ̂ iven  m  thi^ 
paper  but  rather  a  general  description  of  the  economies 
and  hydraulics  of  the  caiul  that  is  under  construction. 

together  with  certain  details  of  the  meihcxis  that  wtn- 
employed  in  attacking  the  problems  of  de>.i^;n. 

The  canal  is  divided  into  four  sections,  a  profile  and 

typical  cross-sections  of  which  are  shown  in  Fig.  1.  The 
fiirst  of  these  is  the  Welland  River  section  21.000  feet  in 

length,  with  a  bottom  slojx?  U.OOUliy  and  side  slopes  of 
2  to  1 .  This  is  being  excavated  by  means  of  dipper  dredge 
and  cableway.  The  earth  section  which  follows  the  river 
section  is  6.250  feel  long  with  a  bottom  slope  of  0.0001208 
and  is  to  be  rip-rap  lined  with  finished  side  slopes  of  1.5 
to  1.  For  each  of  these  sections  a  roughness  factor  of 

.035  in  Kuller's  formula  was  used.  The  earth  section  of 
the  canal  was  originally  designed  as  a  concrete  lined 
section  of  much  smaller  cross-sectional  area  but  a  study 
of  the  economic,  constructional  and  operating  conditions 
indicated  the  advantages  of  the  larger  section  with  the 

rip-rap  lining  would  be  sufVicient  to  compensate  for  the 
cost  of  the  extra  excavation.  This  portion  of  the  canal 
has  a  capacity  of  over  15.000  c.f.s.  with  uniform  flow  at 
the  assumed  roughness  factor  of  0.035,  and  extreme  low 
water  in  the  Niagara  River  at  Chippawa. 

At  the  end  of  the  earth  section  is  located  a  transition 

300  feel  long  in  which  the  trapezoidal  cross-section  is 
changed  to  the  rectangular  rock  section  of  48  feet  finished 
width  with  concrete  sides  and  bottom.  Be\ond  this  are 
the  control  works,  which  are  described  in  the  paf)er  by 
M.  V.  Sauer.  A.M.E.I.C. 

The  rock  section  proper  is  36.252  feet  long  and  is. 

di\-ided  into  two  parts  by  the  Whirlpool  section  which 
has  a  length,  including  transition,  of  2.450  feet.  The  rock 
portion  of  the  canal  has  the  water  section  with  concrete 
lined  sides  and  bottom  with  a  finished  width  of  48  feet. 

The  bottom  slope  ii>  0.0002113  and  the  rouchne«  factor 
used  m  Kutter's  formula  0.014.    Thi«  n  <f- 

valive   in   view  of  t'f concrete  lining.     Wii: 

aixl  the  >>ix-cial  provision  '-  of  the 
liifin-.  ;•         •    ■:  plane  »ujla*.t  \kiH  Ia.  u;ji^;:*ttl  on  the 
coiKTelL    ^ 

1.  H.  HcKXj,  a  m  t  1  C 

Assistant  Hydraulic  Engineer,  H>drt>-Ei«ctrw 
Pov'CT  Commission. 

.\dvanit  i>ri«.i  i.i  i>aiK-r  to  be  read  at  the  General  Professional 
Meeiinc.  Sri)trmt>rr  17th. 

For  13.500  feet  •»■        •-  - 32  feet  above  the  lii.. 

11.500  feet  the  lining  will  ix- 
remainder  30  foot  hi^;h    ̂      ■ 
where  it  is  carried  up  !" 

part  of  the  time  the 

this  concrete  '   the  lower  \ . 

..  i; 
■  m    ÎW.   .   ->rT. 

*i  up 

:ext 

the 

greater  roughness  ol  the  unlined  rock.  Nunienjui»  h>xiraulic 
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studies  have  been  made  to  determine  the  surface  slopes 
in  the  canal  for  various  discharges  and  for  various  water 
levels  in  the  Niagara  River.  In  cases  where  the  water 
surface  was  above  the  top  of  the  concrete  lining  a  composite 
roughness  factor  was  used  in  which  the  proportions  of  the 
wetted  perimeter  on  the  lining  and  on  the  rock  surface  were 
taken  into  account.  Roughness  factors  as  high  as  0.019 
resulted  in  some  of  these  instances. 

Determinaticn  of  Depth  and  Slope 

The  depth  and  slope  of  the  rock  section  were  fixed  by 
an  economy  study  and  the  decision  to  use  a  concrete 
lining  throughout  its  length  was  also  reached  in  the  same 
way.  The  method  of  arriving  at  the  economic  section  of 
the  canal  will  be  explained  later. 

An  examination  of  the  profile  of  the  canal  (Fig.  1) 
indicates  that  the  rock  surface  falls  far  below  the  grade  of 
the  canal  about  Sta.  333,  rising  again  to  grade  about  Sta. 
349.  This  occurs  in  the  Whirlpool  Section,  which  is 

located  at  Bowman's  Ravine  or  the  Whirlpool  Gully. 
Here  it  is  necessary  to  carry  the  canal  partly  on  fill  and 

to  use  a  trapezoidal  cross-section  on  account  of  the 
foundation  upon  which  the  canal  is  carried  .A  concrete 
lining  is  essential  on  account  of  the  high  velocities.  The 
cross-section  is  shown  in  Fig.  1,  where  it  will  be  seen  that 
the  bottom  width  is  10  feet  and  the  side  slopes  IJ-o  to  1. 
The  slope  of  the  bottom  is  the  same  as  that  of  the  rock 
section,  viz.,  0.0002113. 

The  Whirlpool  section  of  the  canal  was  designed  to 

have  the  same  cross-sectional  area  at  the  lowest  possible 
operating  water  level  as  that  of  the  rectangular  rock 
section.  This  minimum  water  level  would  be  some- 

what above  elevation  542,  which  is  the  elevation  of  the 
curtain  wall  at  the  screen  house.  The  area  of  the  cross- 
section  below  elevation  542  is  the  same  for  both  and  for 

greater  elevations  the  Whirlpool  section  has  the  greater 

area  so  that  there  is  no  danger  of  the  canal  capacity  being 
"choked  off"  at  this  point. 

In  locating  the  Welland  River  section  the  river 
course  was  closely  followed  so  as  to  take  advantage  of  the 
area  of  the  natural  channel.  This  necessitated  leaving  in, 
all  the  bends  that  occurred  in  the  unimproved  stream.  As 
the  deflection  of  these  curves  is  not  great  they  will  not 
produce  any  appreciable  loss. 

The  first  important  change  in  direction  occurs  at  the 
beginning  of  the  earth  section  at  Montrose  and  is  followed 
by  a  second  bend  at  the  Michigan  Central  Railroad  crossing 
at  Montrose.  In  addition  to  these  there  are  only  five 
changes  of  direction  in  the  rock  section  of  the  canal,  the 

deflections  of  which  are  51°,  27°,  31°,  33°  and  46°.  The 
radius  of  curvature  in  every  case  is  300  feet  and  this 
radius  is  used  for  the  inside  and  outside  of  the  bend  as  well 
as  for  the  centre  line.  That  is,  the  curves  of  the  two 
sides  and  the  centre  line  of  the  canal  are  not  concentric, 
resulting  in  a  greater  width  of  canal  at  the  middle  of  the 
bend  than  at  either  end,  the  expectation  being  that  the 
energy  losses  will  be  less  than  in  a  bend  with  concentric 
curves.  It  is  probable  that  a  shorter  radius  than  300 
feet  would  give  even  better  results,  but  this  minimum  was 
fixed  by  the  size  of  the  electric  shovels  that  are  being  used 
for  the  excavation  of  canal. 

The  question  of  surges  of  the  water  surface  in  the 
canal,  due  to  changes  of  load  on  the  plant,  is  of  great 
importance.  This  problem  has  received  an  amount  of 
study  proportionate  to  its  importance,  but  on  account  of 
the  limited  space  of  this  paper,  it  will  be  sufficient  to  say 
that  the  sides  of  the  canal  and  the  floor  of  the  screen 
house  will  be  built  to  such  an  elevation  that  with  the 
worst  combination  of  conditions  the  water  will  always  be 
contained  within  the  sides  of  the  canal. 

Observations  of  river  stage  at  Chippawa  have  been 
available  since  1902  and  show  a  minimum  W.  S.  elevation 
of  558.5,  which  low  stage  was  reached  only  on  two  days. 
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eitrrnu-  i»>w  wau-r  uikI  tht*  caiial  in  dr>»i;iicil  u»  carry  full 
load  at  this  sta^t  oi  the  river 

While  the  low  water  tt>nditiiii»>  auitrul  the  ̂ izc  and 
(Jopes  o!  the  cniuil,  on  the  other  haiul  the  mean  water 
o  be  those  on  which  the  economic 

p:'.    ' 

Desii^ii  (if  (lunul  Section 

Certain  limitations  wen-  met  with  at  the  outset.    The 
W  "   '  Kiverstvtioii  of  thecaiuil  liad  to  Ix-  maintained  as  a 
I..  stream,  and  as  the  excavation  is  in  earth  this 

portion  ol  the  canal  was  therefore  dcsi^iu-d  for  a  low  non- 
scourinR  vekxMty.  The  minimum  width  of  the  rock 
section  was  fixed  by  the  t\pe  of  electric  shovel  used  for 
excavating  this  portion  of  the  canal  and  was  placed  at  48 
feet. 

The  problem  thus  resolved  itself  into  selecting  the  best 
proportions  for  the  trapezoidal  earth  section  and  the  best 
depth  and  slope  for  the  48  foot  rock  section.  The  pro- 

cedure in  the  latter  case  is  the  one  that  will  be  described. 

It  is,  of  course,  possible  to  design  any  number  of 
caiuils  48  feet  wide,  but  with  depth  and  slope  var\ing  so 
that  all  will  give  the  sanie  discharge  at  low  water.  For  a 

low  velocity  the  wetted  cross-seciion  must  be  deep  but  its 
slope  may  be  moderate.  For  a  high  velocity  the  depth  of 
the  wetted  cross-section  will  be  small  but  the  slope  niay 
be  io  great  that  the  depth  of  the  cut  at  the  down-.Ntream 
end  ma\-  be  greater  and  the  total  cost  of  excavating 
greater  than  for  the  low  velocity  design. 

The  procedure  in  determining  the  economic  depth  was 
as  follows: 

First,  the  design  of  a  number  of  cross  sections  for 
velocities  of  3,  4,  5,  etc.,  feet  per  second,  the  determination 

tioii  uf  I 
vekxit  y . 

oft! frif 
  ^   .uiuc.     li^i 

led  M)  much  loot  pu«'er.  which  «rat. 

a  certain  jxunt. 

Third,  the  plottm»?  of  the  difTerentuil  air\'c»  for  ilest» 
1  and  !!  km 
water  \ I.  .^    .-.  Uiw 

water   veUxity.     From   these   two  <  •>  a 
third  curve  can  thus  be  obtaiiK-d  . 
cost  by  delta-power  plotted  aga...  .  ...    .-   
Thus  there  is  obtained  what  will  be  called  an  > 
curve,  showing  for  any  given  low  water  velocity, 
at  which  further  gair-  '•   -«■wer  may  be  made  at  — ...  .  -^ 
water  velocity  by  ■  the  canal  slightly  and  so 
cutting  down  velocity  and  friction  k»ss. 

Fourth,  the  selection  of  the  best  k>w  water  velocity 

from  this  econom\'  curve.     Thif  step  will  now  be  explained. 

The  gain  in  power  which  rc^' ment  of  the  canal  comes  as  a  ri  _..     .  .-      

friction  loss.  The  additional  cost  for  power  house  equip- 
ment is  so  small,  wh  '  rnils  in  which  we  are  working 

that  they  can  be  :.<.   ..Ù.     It  is  reasonable  then  to 
continue  the  enlargement  of  the  canal  until  the  interest 

charges  on  the  cost  of  e.\  for  the  last  horse  pom-er 
gained  are  equal  to  the  u .  ̂  ;  .....^  value  of  the  power  from 
the  whole  plant,  including  interest,  depreciation,  opera- 
lion  and  maintenance.     By  n  of  this  point 
we  would  be  in  a  position  to  t,„    . .  ,^  Aer  at  a  cost  less 
than  the  average  that  we  were  willmg  to  pay  for  the  piower 
from  the  whole  plant.     It  is  interesting  to  note  that  the 
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mitiiimun  i  i  ■<  fur  a  vrlmity  Minirwhut  tn'ratrr  than 
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Tht  ;ii'  fi»r  llu<>  nu*tlK»l  «>!  attack  in  lluil  it 

permits  an  iv   ;l  >izf  to  Ix-  Ncltxiiil  (iir  the  caiuil  with- 
out the  inclusion  m  the  estimate  of  tin-  cool  of  anything 

thjtt  does  not  vary  with  the  low  water  velotiiy.  Inthi«> 

case,  the  width  of  the  rtvk  cut  Ix-inj;  fixed,  the  earth 

excavation  does  not  var\'  with  the  various  designs  for  the 
rock  St  V              !  as  a  matter  of  fact  in  computin^;  the  cost  of 
rock  e.\<..   il  only  that  below  some  assumed  horuontal 

pkine  at  a  lower  elevatitm  than  natural  rock  surface  but 
above  canal  grade  was  considered. 

Figures  3  to  6  illustrate  a  typical  economic  canal 
study.  The  studies  from  which  these  figures  are  taken 

were  for  a  canal  of  smaller  capacil\-  and  greater  roughness 
than  the  one  being  built,  so  that  the  curves  show  the 
method  only  and  do  not  apply  to  the  present  canal. 

Figure  3  shows  the  results  obtained  in  designing  for 

v-arious  low  water  velocities.  These  designs  can  be  made 

only  when  a  previous  studs'  for  the  earth  section  has  been 
completed  so  that  the  ele\ation  of  water  surface  at  the 
end  of  the  earth  section  is  kiwwn. 

Figiire  J 
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The  delerminatitin  of  the  form  of  tht 
Figure  G  is  ex])bined  above. 
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The  procedure  in  the  economic  design  of  the  tatxh 
sefti<  ■     '  ■'  '  '   .«ctkon 
but  <  tart 
that  certain  changes  in  the  design  of  the  earth  section 
involved    changes    in    the    t^ 
length  of  the  rock  section.      ; 

were  thus  largely  a  matter  of  properly  taking  care  of  all 
the  \ariations  in  cost. 

It  is  the  intention  at  a  later  date  to  ;  .<  com- 

plète detailed  description  of  the  r-^-'»  .'•  •^>'*6 
used  in  determining  the  various  h;  js 
work.     .\t  that  time  there  will  \x  la- 

tion  covering  the  economics  and  h. ^. .. -. ..  ̂ ..... ..^ ...  . .^-s, 
so  that  these  may  become  a  permanent  record  fur  use  on 
similar  work. 



440 JOURNAL     OF     THE     ENGINEERING     INSTITUTE     OF     CANADA 

Hydraulic  Installation  of  the  Queenston-Chippawa 
Development 

M.  V.  Sauer,  M.E.I.C,  Hydraulic  Engineer  of  Design,  Hydro-Electric  Power  Commission. 

The  pvirpose  of  this  paper  is  to  describe  briefly  the 
pertinent  features  in  the  JHydraulic  Installation  of  the 
Queenston  Development  with  a  short  discussion  of  the 
reasons  that  led  to  the  various  designs  adopted.  On 
completion  of  the  work  and  after  the  plant  has  had  a 
thorough  workout,  it  is  expected  that  a  paper  will  be 
presented  to  The  Institute  covering  in  fuller  detail  the 
complete  layout,  \\ith  a  full  comparison  of  the  results 
obtained  in  operation  as  against  those  predicted  in  the 
design  and  determined  by  the  various  mathematical 
analyses  employed  therein. 

The  features  to  be  touched  on  in  this  paper  cover: — 
Canal  Control  Gate, 
Ice  Chutes, 
Screens, 
Removable  Gates, 
Penstocks, 
Johnson  Valves, 
Turbines, 

Governor  Sj^stem, 
Control  Pedestals, 
Service  Units. 

Canal  Control  Gate 

A  single  motor-operated  vertical  lift  roller  gate  for 
the  purpose  of  controlling  or  entireh'  shutting  off  the  flow 
will  be  installed  at  the  upper  end  of  the  canal  near  Mont- 

rose where  the  earth  section  of  the  canal  merges  into  the 
rock  section.  The  combination  of  span  and  head  make 
this  gate  the  largest  ever  built  and  particular  attention  is 
being  paid  to  the  roller  design  in  order  to  secure  bearing 
loads  well  within  safe,  structural  and  operating  limits. 
The  clear  width  is  48  feet  and  the  height  of  the  gate  is 
42H  feet. 

Volume  of  Water  Delivery 

It  is  of  course  essential  that  the  canal  shall  deliver 
sufflcient  water  to  the  power  plant  under  the  most  adverse 
conditions  of  water  level  in  the  Niagara  River.  The 
canal  is  therefore  designed  to  deliver  a  quantity  of  water 
equal  to  its  rated  capacity  when  the  river  is  at  its  lowest 
stage. 

The  general  arrangement  of  the  control  gate  is  shown 
in  Fig.  1.  It  will  be  noted  that  the  lift  is  extended  to 
a  point  14  feet  above  the  water  level  and  this  has  been 
done  in  order  to  permit  a  patrol  tug  to  pass  freely  up  and 
down  the  canal  when  the  gate  is  in  normal  position,  i.e. 
wide  open. 

Advance  proof  of  paper  to  be  read  at  the  General  Professional 
Meeting,  September  17th. 

The  gate  will  be  counterweighted  and  operated  by  a 
motor  connected  through  a  worm  drive  to  the  two  main 
hoisting  gears,  and  the  motor  will  be  provided  with 
distant  as  well  as  local  control  so  that  the  gate  can  be 
operated  from  the  power  house  if  required. 

M.  V.  SAUER,  M.E.I.C. 

Hydraulic  Engineer  of  Design,  Hydro-Electric 
Power  Commission. 

The  gate  itself  will  be  made  up  with  horizontal 
trusses  spanning  the  opening  and  vertical  beams  to  wiiich 
the  skin  plate  will  be  rivetted.  It  is  not  important  that 
the  gate  be  absolutely  watertight  when  closed  although 
"stanching"  bars  will  be  provided  to  insert  between  the 
skin  plate  and  the  end  guides  which  will  make  it  practi- 

cally tight. 

A  comparative  analysis  of  costs  and  operating  condi- 
tions w-as  made  on  the  single  gate  as  against  two  gates 

with  an  intermediate  pier,  and  it  was  found  that  the  cost 
of  a  single  gate  and  superstructure  did  not  exceed  the 
cost  of  the  twin  gates,  on  account  of  the  additional 
construction  required  by  the  intermediate  pier  and  the 
necessary  widening  of  the  canal  to  keep  down  the  velocity 
to  normal.  When  the  added  advantage  of  having  a  clear 
unobstructed  waterway  was  taken  into  account  as  well  as 
the  simplified  operation  of  a  single  gate  in  place  of  two, 
the  decision  was  entirely  favorable  to  the  single  large  gate. 
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Ice  Chutes 

It  is  expected  that  the  intake  as  designed  will  take  in 
water  from  the  Niagara  River,  absolutely  free  from  float- 

ing ice,  but  to  take  care  of  any  ice  that  may  form  on  the 
surface  of  the  canal  or  the  Chippawa  River  channel  a 
small  ice  chute  is  being  provided  at  the  lower  end  of  the 
forebay.  It  consists  simply  of  an  opening  through  the 
screen  house  provided  with  a  drop  gate  which  can  be 
lowered  below  the  water  surface  for  a  depth  of  12  feet. 
The  discharge  over  the  gate  is  carried  through  the  screen 
house  and  down  the  cliff  and  under  the  power  house  to 
the  lower  river  in  a  reinforced  concrete  pipe  10  feet  in 
diameter. 

An  elaborate  design  of  ice  skimmer  has  been  made  up 
which  if  foxmd  necessary  can  be  installed  later  on.  This 
consists,  in  general,  of  a  reinforced  concrete  horizontal 
pivoted  leaf  which  can  be  raised  or  lowered  in  accordance 
with  the  water  stage  so  that  floating  ice  will  be  skimmed 
off  the  surface  to  a  discharge  channel,  at  the  same  time 
allowing  the  clear  water  to  pass  underneath.  Provision 
is  now  being  made  in  the  outer  wall  of  the  curve  in  the 
canal  immediately  above  the  forebay  so  that  this  skimmer 
can  be  installed  in  the  future  if  it  is  found  that  sufficient 
capacity  is  not  provided  in  the  smaller  ice  chute  through 
the  screen  house. 
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Fig.  3.     Section  through  Power  House. 
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water  and  the  maximum  velocity  of  water  through  the 

screens  is  2.25  feet  per  second.  \\'iih  these  proNisions it  is  not  anticipated  that  anchor  ice  will  cause  much 
trouble. 

Removable  Drop  Gates  for  Penstocks 

In  \new  of  the  fact  that  a  Johnson  valve  is  to  be 
installed  at  the  lower  end  of  each  penstock  adjacent  to 
the  turbine  it  has  been  decided  to  omit  permanent  gates 
in  the  screenhouse  at  the  penstock  entrances.  To  lake 
care  of  any  failure  In  the  valves,  removable  structural 

gates  made  up  in  sections  will  be  pro\'ided  which  can  be 
lowered  into  any  penstock  entrance  by  means  of  an  elec- 

tric travelling  crane  in  the  screenhouse. 

Penstocks 

The  quantity  of  water  used  by  each  turbine  at  full 
load  and  under  normal  head  is  approximately  1800  cu. 

ft.  per  sec.,  and  in  '  '      ■       ,-. 
ter  was  l"i.\ed  by  !■  e value  of  lost   power  due   lu  \ar\inj!  .  ;r 
consequent  friction  losses  as  against  ih.  as 
on  the  corresponding  penstocks.  By  this  means  a  diam- 

eter of  approximately  15  feet  was  found  to  give  the  best 
value,  but  »  great  a  diameter  at  the  lower  end  required 
a  plate  thickness  of  over  1  • ..  inches  and  this  was  consider- 

ed beyond  the  limit   for  safe  field  rivetting.    On  this 

ne 

JuhfUMjn  \)ih«r« 

Figure  4  sImjws  a  1 

Johnson  hydraulic  <•:    • tile  lower  end  of  th> 

pre- 

and 

igh   Ihr 

are 

the  penstock  pressure  or  to  the 

penstock  pressure  to  A  and  :  •• valve  while  the  reverse  ope: 

."   li   i-'iJe;;^ 

It. 

The  advantage  of  a  \'alve  of  thi^  t\T>c  i?  the  amriliritA' 
of  operation.     Funhermore,  bee;: 

it  can  be  built  for  any  he;"'  ■•  '  •  .^    .  .^. 
end  of  a  penstock.  ob\  y  this>  . 
:  V  of  emptNing  anu  miiiig  the  pi 

xn. 

^TJT^^ 
M  •    t  •    P   -    C 

QufXHSTON    -      Cl«^*W« 

OoKuamur 
Conraot.    fuKtTju. 

t  T-r  > 

-^ 

mîf 



444 JOURNAL     OF    THE     ENGINEERING     INSTITUTE     OF     CANADA 

Turbines  * 

Five  turbines  are  at  present  under  contract,  which 
is  one  half  the  ultimate  installation.  They  are  each  of 
50,000  H.P.  rated  capacity  of  the  vertical,  spiral  case, 
single  runner  Francis  type  and  will  operate  at  a  speed 
of  187y2  R.P.M.  This  gives  a  specific  speed  of  36.  The 
maximum  guaranteed  efficiency  is  90%  although  in  view 
of  recent  practice  it  is  expected  that  this  efficiency  will 
be  exceeded.  On  model  runners  of  homologous  design 
tested  at  Hoi  yoke  91%  was  obtained.  The  inlet  diam- 

eter of  the  scroll  case  is  10  feet  and  the  diameter  of  the 

runner  is  10'5"  at  the  inlet.  Figures  2  and  3  show  the 
turbine  setting  and  it  will  be  noted  that  an  open  space 
has  been  left  in  the  power  house  foundations  below  the 
runner  so  that  by  removing  a  section  of  the  draft  tube 
the  runner  can  be  taken  out  from  below,  thus  obviating 
the  necessity  of  dismantling  the  generator  when  a  renewal 
of  the  runner  is  necessitated.  The  runner  is  designed  for 
a  capacity  of  61,000  h.p.  and  is  "gated  back"  to  a 
maximum  capacity  of  55,000  h.p.  The  reason  for  this 
is  that  the  turbines,  which  will  normally  operate  at  or 
near  full  rated  load,  will  also  therefore  operate  at  their 
maximum  efficiency.  Special  taps  have  been  provided  in 
the  crown  plate  and  from  the  annular  spaces  around  the 
discharge  side  of  the  runner  to  which  gauges  can  be 
attached  and  a  record  kept  of  the  varying  pressures  at 
these  several  points.  This  will  furnish  an  indication  of 
the  wearing  away  of  the  runner  seal  and  show  when  re- 

newals of  seal  rings  are  necessary.  Connections  from 
these  chambers  to  the  scroll  case  and  draft  tube  will 
allow  readjustment  of  the  downward  thrust  when  re- 
quired. 

The  runners  and  spiral  casings  are  cast  steel  and  a 
test  pressure  of  260  lbs.  per  sq.  in.  is  required  in  the 
latter. 

Governor  System 

The  centrifugal  head,  relay  valves,  and  hand  control 
for  each  governor  will  be  located  on  the  generator  floor 
while  the  main  automatic  valve  control  will  be  located 
directly  under  the  governor  stand  at  the  level  of  the 
turbine  regulating  cylinders.  The  advantages  of  this 
arrangement  are  the  short  piping  between  the  main 
valve  and  the  regulating  cylinders  and  the  separation  of 
the  two  main  parts  of  the  governors,  giving  freer  access 
for  repairs  and  maintenance.  The  pressure  fluid  will  be 
water,  probably  treated  with  Bichromate  of  Potassium, 
which  will  prevent  rusting  of  the  wearing  parts  and  at 
the  same  time  give  a  lubricating  value  to  the  water. 
A  central  pxmiping  system  will  be  used,  with  duplicate 

motor  driven  multistage  centrifugal  pumps,  either  one  of 
which  will  have  sufficient  capacity  for  all  the  governors. 
The  pressure  fluid  will  be  piped  to  all  the  governors 
through  accumulator  tanks,  one  located  near  each  govern- 

or so  as  to  eliminate  any  inertia  effects  through  the  piping 
system.  The  pump  motors  are  automatically  controlled 
by  relay  switches  which  are  controlled  by  pressure  varia- 

tion in  the  system.  As  a  further  safeguard  for  preserving 
continuous  operation  in  the  event  of  failure  of  the  pumps 
or  motors  penstock  pressure  can  be  turned  into  the 
governor  system.  When  the  plant  is  finally  extended  to 
its  full  capacity  a  complete  duplicate  pumping  system, 
similar  to  the  one  above  described  will  be  installed  and 
interconnected  with  the  present  system. 

Control  Pedestals 

A  control  pedestal  as  shown  in  figure  5  will  be  set 
up  adjacent  to  each  generator,  and  on  this  will  be  mounted 
the  various  indicating  instruments  and  control  handles 
shown  on  the  diagram.  The  principal  use  for  such  an 
arrangement  is  that  the  communicating  devices  between 
the  floor  operator  and  the  chief  operator  in  the  control 
room,  together  with  the  local  control  and  indication,  will 
be  located  in  such  a  way  that  the  floor  operator  can 
handle  the  machine  while  in  touch  with  the  chief  operator. 

A  telegraph  communication,  similar  to  a  ship  tele- 
graph and  a  loud  talking  telephone,  both  communicating 

with  the  control  room  will  form  the  principal  means  of 
communication.  In  addition  to  this  a  signal  lamp 
mounted  at  the  top  of  the  column  over  the  control 
pedestal  will  enable  the  chief  operator  to  call  the  floor 
operator  to  the  unit  as  required.  The  air  brake  and 
Johnson  valve  control  will  also  be  mounted  on  this 
pedestal.  The  location  of  this  pedestal  adjacent  to  the 
governor  places  the  control  of  all  the  pertinent  features 
of  the  tmit  within  easy  reach  of  the  operator,  while  at 
the  same  time  he  will  be  in  communication  with  the 
control  room.  The  various  indicating  instruments  shown 
will  at  the  same  time  be  under  his  observation. 

Service  Units 

For  furnishing  heat,  lights,  and  power  service  to  the 
plant  two  service  units,  each  of  2500  h.p.  capacity  will  be 
installed.  Each  of  these  consists  of  a  vertical  turbine 
running  at  500  r.p.m.  direct -connected  to  a  generator. 
The  turbines  are  supplied  by  a  single  5  foot  diameter 
penstock  branching  into  two  pipes  at  the  turbines,  each 
branch  being  provided  with  a  Johnson  valve.  It  is 
expected  that  the  service  plant  will  be  duplicated  when 
the  power  house  is  completed  to  its  full  capacity. 
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K.  T.  J.  Brandon,  A.St.K.I.C,   Kltetncal  Kn^inttr  llydrvkUetrit  Powrr  Committton 

A  —  General 

A  novel  feature  of  llie  t^eneratint:  room  is  that  the 
main  fV>or  is  \v\v\  with  the  top  of  the  i  r  frame. 

Space  Ix-lwi-en  thi>  iKior  and  the  lloyr  at  il       ■       in  of  the 
fcnerator  is  utilized  for  cooling  air,  power  leads  and  piping, 

room  is  .^  lately  GO  ft.  wide  X  GO  ft. 
"cing  sp.i>  •<»  ft.  centres.     The  space 

devoted  to  transformers  and  low  and  high  voltage  switch- 
ing is  approximately  90  ft.  wide  x  100  ft.  high,  the  equip- 

ment belonging  to  each  generating  unit  occupying  the 
corresponding  50  feet  taken  by  the  generator. 

B  —  Generators 

These  are  45,000  k.v.a..  12,000  volt,  25  cycle.  1873  j 
r.p.m.,  vertical  shaft  generators  with  thrust  bearings  and 
direct  connected  exciters.  The  thrust  bearings  to  be 
used  are  designed  to  carry  a  load  of  about  one  million 
pounds.  Five  such  units  have  already  been  contracted 
for.  In  the  neighborhood  of  100,000  cubic  feet  of  air  per 
minute  will  be  required  to  cool  the  generators  at  full  load. 

The  air  s\-stem  is  completely  enclosed  so  that  the  cooling 
medium  can  be  taken  from  and  discharged  to  the  outside 
air  without  mixing  with  the  air  inside  the  station.  It  is 
interesting  to  note  that  the  weight  of  air  passing  through 
the  generator  every  3  hours  equals  the  complete  weight  of 
the  generator  itself. 

C  —  Transformers 

In  the  present  installation  there  will  be  fifteen 
15,000 k.v.a.,  25  cycle  single  pliase  iransfurmers  which  will 
be  used  for  transforming  from  generator  voltage  of 
12,000  to  a  nominal  voltage  of  110,000.  Taps  are  how- 

ever, provided  in  high  voltage  windings  to  permit  operation 
at  132,000  volts. 

or  low  voltage  busae*.  Provision  will  alto  be  madr  mo  ilui 
units  may  be  operated  :  .;h  or  low 

voltage   bus,   current      „    :    . -,    pro\-ided 
Ix-iwit-n  generators  at  12,000  volt».  With  8  units 
paralleled   without   current   limiting   ?■  t    will   be 
possible  to  obtamalxjul  2.»0U,UUU  k.v.a.  ...  _  ._jJt.  Such 
a  condition  with  busses  at  24-inch  centres  would  impute 

meclianical  forces  to  sepa-  ■< 
order  of  one  and  u;..  ., — :ier  tons  ;--,.    _.  .-•..      ..,»- 
ever,  oil  switches  have  not  been  developed  as  yet  which 

EI>G.\R  T.  J.  BR-V-STK^S.  .\M  E  l.C  . 
Electrical  Engineer  cf  the  H)aro-tlcciriclPi..>»er  ConuniaMon. 

D  —  Switching   Equipment 

Provision  is  being  made  for  operation  on  the  "unit" 
system,  that  is,  the  generator,  bank  of  transformers  and 
transmission  line  will  be  considered  as  a  unit,  and  have  the 
same  capacity  so  that  in  case  of  emergency  a  unit  may  be 
operated  to  full  capacity  without  utilizing  either  the  high 

Synopsis   of   paper  to  be  read  ai    the   General  Professional 
Meeting,  September  17th. 

will  rupture  such  large  amounts  of  energ:y  and  it  is  not 
intended  that  the  units  would  be  operated  all  tied  together 
without  reactors.   Th-  ■  'perat- 
ing  the  ujuts  entirely    -, ...  .    ralleled 
as  above.  The  former  imposes  a  possible  short  circuit 
k.v.a.  of  •  ■'  •«  the  low  and  hi^ 
voltage  c;       -  ,    i>e  correspondingty 
short  circuit  k.v^.  for  the  latter  are2.800,0Û0and  1,800.000. 
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The  General  and  Economic  Features 
of  the 

Oueenston-Chippawa  Development 
H.  G.  Acres,  M.E.I.C.,  Hydraulic  Engineer,  Hydro-Electric  Power  Commission 

Although  the  active  promotion  of  the  Queenston- 
Chippawa  Power  Project  commenced  in  1914,  it  was  not 
until  1917  that  the  grave  power  shortage,  created  by  the 
demand  for  munitions  and  war  materials,  reached  such 
proportions  that  the  then  existing  government  authorized 
the  commencement  of  actual  construction.  At  this  time  a 
shortage  of  skilled  and  common  labor  had  manifested 
itself,  the  cost  of  labor,  plant  and  construction  materials 
was  rising  rapidly,  and  conditions  on  the  whole  were  such 
that  the  undertaking  of  this  project  could  not  have  been 
justified  wholly  as  a  commercial  venture.  On  the  other 
hand,  the  Allied  Nations  were  in  the  midst  of  a  bitter 
struggle,  which  at  that  time  might  well  have  been  expected 
to  last  for  another  five  years  or  more.  With  this  possible, 
it  was  generally  conceded  that  the  resultant  exhaustion  of 
man-power  would  transform  the  final  stages  of  the  struggle 
into  a  war  of  munitions,  with  a  resultant  imperative 
demand  for  large  additional  supplies  of  electric  power  for 
their  manufacture.  It  was  therefore  evident  that  if  200,000 
horse-power  could  be  made  available  through  the  agency 
of  the  Queenston-Chippawa  Development  by  the  year 
1921,  a  factor  would  be  introduced  which  would  have  a 
vital  bearing  on  the  success  of  the  Allied  Arms.  For  this 
reason  the  construction  of  the  Queenston-Chippawa 
Development  was  undertaken  prim^arily  as  a  war  measure. 

"When,  however,  the  crisis  of  the  war  passed  in  July of  1918,  and  peace  came  in  the  following  autumn,  it  became 
necessary  to  reconsider  the  status  of  the  project,  and  trans- 

form it  as  far  as  possible  from  a  war  scheme  designed  to 
meet  an  urgent  and  immediate  need,  to  a  commercial 
scheme,  embracing  as  many  as  might  be  of  the  elements  of 
true  conservation,  and  an  ultimate  maximum  of  economy 
in  the  production  of  power.  Space  is  not  available  to 
cover  the  steps  of  this  transformation  in  detail,  suffice  to 
say  that  it  resulted  in  the  final  development  as  it  stands 
to-day,  with  permanent  works  designed  for  the  installation 
of  plant  up  to  an  aggregate  of  500,000  horse-power 
capacity,  whenever  the  necessity  arises,  as  dictated  by  the 
public  need. 

Selectinê  a  Location 

From  the  combined  viewpoint  of  conservation  and 
ultimate  economy,  the  ideal  Niagara  Development  would 
be  one  which  woiJd  utilize  the  whole  of  the  future  available 
water  imder  the  gross  head  of  327  feet  existing  between 
Lake  Erie  and  Lake  Ontario.  Several  schemes,  approx- 

imating this  ideal  in  varying  degree,  have  been  advanced 
during  the  last  20  years,  and  of  these  the  most  practicable 

and  promising  was  one,  known  as  the  Jordan-Erie 
scheme,  which  involved  the  intaking  of  water  near 

Morgan's  Point  on  Lake  Erie,  the  building  of  an  open 
waterway  across  the  Niagara  Peninsula  to  the  brink  of  the 
escarpment  above  Jordan  Harbour,  thence  carrying  the 
water  to  the  power-house  at  Lake  Ontario  level  through  a 
mile  of  pipe.  Studied  from  an  engineerings  tandpoint,  this 
scheme  was  open  to  serious  objection  for  three  main 
reasons;  first,  the  unfavorable  intake  conditions  at  the 
Lake  Erie  end;  second,  the  structural  difficulties  and  un- 

Advance  proof  of  paper  to  be  read  at  the  General  Professional 
Meeting,  September,  17th. 

H.  G.  ACRES,  M.E.I.C., 

Hydraulic  Engineer,  Hydro-Electric  Power  Commission. 

avoidable  head  loss  in  connection  with  the  24-mile  canal; 
and  third,  the  regulation  difficulties  attendant  upon  the 
control  of  a  mile  long  water  column  in  the  penstock 
connection  between  the  head  of  the  canal  and  the 
power-house,  where  something  over  16  feet  of  penstock 
would  be  necessary  for  each  foot  of  effective  head.  The 
economic  effective  head  for  this  scheme  worked  out  slightly 
less  than  300  feet,  the  bulk  of  the  losses  being,  of  course, 
taken  up  in  the  long  canal. 

The  problem  was,  therefore,  to  find  if  possible  some- 
feasible  location  which  would  obviate  the  main  objections 
to  the  Jordan-Erie  scheme.    During  the  course  of  the 
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Battery  of  Marine  DrUls  Sta.  391  +  44,  June  1st,  1920 

Cc)  The  unknown  water  hazard  and  the  impossibiUty 
of  predicting  the  cost  of  unwatering  within  reasonable 
limits  of  accuracy. 

(d)  The  difficulty  and  hazard  attending  the  driving 
of,  and  maintaining  a  pressure  tunnel  of  unprecedentedly 
large  diameter  in  the  clay  formation  of  the  Whirlpool 
Ravine. 

(e)  The  difficulty  in  connection  with  the  construction 
of  a  distributing  chamber  in  the  shale  and  sand-stone  at 
Queenston. 

As  against  the  above,  the  difficulties  and  hazards  in 
the  case  of  the  open  canal  were  limited  to  two  main  points  ; 
fiirst,  the  removal  of  the  earth  overburden  in  the  canal 
prism,  and  second,  the  permanent  holding  of  the  slopes 

sulDsequent  to  such  removal.  "While  it  may  never  be possible  to  establish  finally  the  comparative  importance 
of  the  above  points  on  the  basis  of  actual  construction,  the 
fact  remains  that  the  work  already  accomplished  on  the 
open  canal  has  demonstrated  beyond  doubt  that  the  over- 

burden can  be  removed  with  no  more  difficulty  than  was 
anticipated  and  that  the  means  originally  devised  will 
hold  the  banks  safely  within  the  limits  of  the  predetermined 
slopes. 

Hydraulic  Comparison 

In  the  matter  of  purely  hydraulic  comparisons,  the 
first  point  to  consider  is  that  both  types  of  waterway  of 
necessity  would  have  the  same  point  of  intake  at  Chippawa 
and  the  same  point  of  discharge  at  Queenston,  so  that 

they  are  exactly  on  a  par  as  regards  the  utilization  of  avail- 
able gross  head,  neither  having  any  primary  advantage 

over  the  other  in  this  regard. 
Since  1902  the  water  level  at  Chippawa  has  been 

observed  and  recorded  twice  daily,  and  Fig.  2  shows  the 
mean  daily  elevations  for  the  ensuing  period  compiled^in 
the  form  of  a  duration  curve.  The  following  facts  are 
deducible  from  this  curve. 

(a)  The  mean  level  for  the  entire  period  is  about 
elevation  560.8. 

(b)  A  level  of  elevation  559.5  or  higher  is  obtained  for 
nearly  99'v(  of  the  entire  period. 

(c)  A  level  of  elevation  561  or  higher  is  obtained  for 
a  little  more  than  one-third  of  the  above  period. 

(d)  That  it  is  reasonable  to  assume  that  the  effective 
operating  range  of  levels  lies  between  elevations  559.5 
and  561. 

As  to  the  possibility  of  the  carrying  capacity  of  either 
type  of  waterway  being  seriously  affected  by  a  permanent 
lowering  of  the  natural  levels  of  the  Chippawa-Grass , 
Island  pool,  due  to  present  and  future  diversions  of  water 
therefrom,  it  is  essential  to  consider  two  facts;  first,  that 
any  diversion  for  power  purposes  from  the  pool  itself  will 
he  largely  compensated  for  by  the  intercepting  effect  of 
the  diversion  works,  and  second,  that  the  level  of  the 
pool  can  be  controlled  independently  to  compensate  for 
any  diversion  whatever,  whether  from  the  pool  itself, 
from  the  upper  reaches  of  the  river,  or  from  Lake  Erie 

direct. 

•Travelling  Derrick  in  Canal  at  Sta.  451  +  5,  May  6th.  1920 
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In  Fij;.  3  an  effort  has  been  m. 
form  a  comparison  of  the  head  lo- 
t>'pe  of  walennay  under  discussion.  In  making  This  com- 

parison, a  possible  extreme  low  elevation  of  558  has  been 
assumed  for  head-water,  and  the  open  canal  losses  cal- 

culated on  this  basis  for  a  carrying  capacity  of  15,000  sec. 
ft.  On  the  basis  of  this  loss  a  tunnel  was  designed  of  the 
requisite  diameter  for  the  same  capacity  of  15,000  sec.  ft. 

These  cunes  have  been  computed  for  the  extreme 
range  of  possible  operating  levels,  elevations  558  minimum 
and  561  maximum.  The  shape  of  these  two  pairs  of 
curs'es  illustrates  clearly  the  basic  difference  between  the 
two  type>  of  waterwa\'.  I'nder  the  assumed  conditions the  tunnel  and  canal  curves  for  the  head-water  elevation 
558  and  15.000  sec.  ft.  discharge  have  a  common  point  of 
origin.  As  the  discharge  drops  off.  however,  it  is  seen 
that  the  canal  delivers  any  fixed  discharge  to  the  forebay 
at  a  consistently  higher  elevation  than  in  the  case  of  the 
tunnel.  This  is  simply  due  to  the  inherent  characteristics 

of  the  two  i\-pes  of  waienvay.  In  the  case  of  the  pressure 
tunnel,  the  discharge  area  is  necessarily  constant  and  any 
gain  in  head  is  due  to  decreased  friction  only.  In  the  case 
of  the  canal  the  reduction  in  velocity  not  only  reduces  the 
friction  losses,  but  the  retardation  of  How  increases  the 
effective  discharge  area  of  the  canal  section.  By  reason 
of  this  extra  factor,  the  open  canal  has  an  advantage  over 
the  tunnel  ranging  as  high  as  5  feet  of  head  loss.  \Mien 
the  high  discharges  involved  in  the  problem  are  considered, 
it  is  evident  that  this  difference  in  head  loss  is  a  ver\' 
important  factor. 

The  cur%es  shown  on  Fig.  4  have  been  plotted  on  a 
different  basis,  but  with  the  same  factors  involved.  In 
Fig.  3  head-water  level  and  carrying  capacity  have  been 
a^-  'ant    an"  y   level  the  variable.     In F;.  lier  and  .  eve!  are  the  constants  and 
carrying  capacity  expressed  ui  1  .ver  is  the  variable. 
In  this  latter  curve  forebay  le\      umed  constant  at 
the  fixed  minimum  elevation  for  peak  load  caf)acit>'  and 
from  this  common  point  the  comparative  carrNing  capa- 

cities of  the  two  tv-pes  of  waterway  have  been  calculated 
for  specified  levels  of  head- water  in  the  Chipf>awa-Grass 
Island  Pool. 

uni)  al  llic  cxpciiBc  ot  a  ictiuictl  cFprtaiuiji  ttr. 

Cuncluttiuns  Favour  Oprn  Canal 

The  conclusions  which  may  jusiifiabi-         ' the  above  discussion  are:  first,  that  si 

dcli\<.r  ; 
a  mater..    .  ,  : 
for  any  head-water  level  above  the  assumtd  . 
minimum;  second,  that  staning  from  th«-    •  "" 
of  a  fixed  minimum  lorelxiy  level,  the  t. 

a  constantly  increasing  quantity  of  •■ 
as  the  le\  el  of  head-water  rises  above  ' 
minimum  It  h  the  pressure  • 
any  appreci..  .it  by  reason  of  r 
characteristics;  and  finally,  that  tl  ■  anal  is  the 
only  agency,  under  the  above  condiii-.;.  ,    .h  can  make 
automatically  available  the  large  quantities  of  excess 

power  resulting  from  any  temporar>-  or  perr-  •  -  •  •  ■   in  the  level  of  the  Chippawa-Grass  Island 
extreme  minimum  level  which  has  been  uscq  ̂   a  rL-^^i^  o: 
comparison. 

The  above  were  the  primar>'  reasons  which  It-  ' 
final  choice  of  the  open  canal  for  the  C""'>'-<^''  .•  vi between  Queenston  and  Chipffâwa. 
being  constructed,  consists  of  4^4  miit-  ii  .;.«.  .;;;,.:l>. t-u 
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natural  channel  of  the  Welland  River  and  8  H  miles  of 
dry  excavated  section  from  a  point  on  the  Welland  River 
near  Montrose  to  the  forebay  site  above  Queenston. 
Besides  being  only  about  half  the  length  of  the  alternative 
Jordan-Erie  Canal,  the  average  operating  head  for  equal 
quantities  of  water  carried  is  about  six  feet  greater  at 
Queenston  than  it  would  have  been  at  Jordan  Harbour, 
despite  the  fact  that  the  elevation  at  the  point  of  intake  is 
about  9  feet  lower,  and  the  elevation  at  the  point  of  dis- 

charge about  2  feet  higher,  than  would  have  been  the  case 
with  the  Jordan  project. 

Another  distinct  advantage  of  the  open  canal  is  the 
fact  that  it  can  effectively  and  inexpensively  take  advan- 

tage of  any  water  which  might  now  or  in  the  future  be 
available  from  the  Welland  Canal  system.  This  open 
waterway  would  furthermore  furnish  the  only  means,  in 
connection  with  the  upper  reaches  of  the  Welland  River, 
of  reclaiming  the  unused  9  ft.  of  head  in  the  Niagara  River 
above  Chippawa.  This  would  involve  a  very  heavy 
expenditure,  but  the  value  of  power  will  not  always  be 
judged  by  present  standards  and  the  time  may  well  come 
when  this  extra  power  may  be  considered  worth  reclaiming 
at  a  capital  cost  per  horse-power  ten  times  greater  than  is 
considered  justifiable  at  the  present  time.  These  are 
more  or  less  remote  contingencies,  but  the  fact  remains 
that  the  choice  of  the  open  type  of  waterway,  and  the 
layout  of  the  rest  of  the  scheme  will  enable  effective 
advantage  to  be  taken  of  these  conditions  whenever  the 
public  need  may  become  sufficiently  acute.  AVhen  this 
happens  the  extreme  limit  of  conservation  will  have  been 
realized  in  the  matter  of  utilizing  the  gross  difference  in 
level  between  Lake  Erie  and  Lake  Ontario,  and  the 
anticipatory  provision  made  in  the  present  design  will 
have  justified  itself. 

Public  Benefit  from  the  Power  Project 

In  considering  this  phase  of  the  problem,  it  should  be 
realized  that  under  co-operative  municipal  ownership,  a 
block  of  power  delivered  to  the  out-going  lines  at  Niagara 
is  not  valued  by  what  it  can  profitably  be  sold  for  at  so 

many  dollars  per  horse-power  per  annum,  but  by  what 

it  means  to  the  individual  citizen  as  an  agency  for  in- 
creasing his  comforts,  conveniences  and  general  standard 

of  living  and  for  facilitating  increased  commodity  produc- 
tion. Such  conditions  tend  toward  the  building  up  of  the 

greatest  asset  any  country  can  possess,  an  increasingly 
prosperous  and  contented  population.  The  influence  of 
Niagara  Power  on  the  wealth  and  prosperity  of  the 
community  at  large  will  theretore  be  measured  more 
effectively  by  the  maximum  amount  of  power  which  can 
ultimately  be  produced  and  utilized,  rather  than  by  con- 

sidering the  power  itself  as  the  ultimate  commodity 
which  is  to  be  produced  as  cheaply  as  possible  in  limited 
quantities  and  sold  at  a  corresponding  profit.  In  other 
words  the  secondary  profit  derived  from  a  widely  diver- 

sified use  of  power  throughout  the  community  must  take 
precedence  over  any  primary  profit  derived  from  its  direct 
sale  as  a  commodity,  if  the  true  interests  of  conservation 
are  given  proper  weight. 

It  is  not  within  the  scope  of  this  article  to  cover  any 
details  of  design,  construction  methods  and  installation, 
but  as  regards  the  canal,  the  most  vital  feature  of  the  » 
plant  design,  original  methods  of  attack  were  devised, 
with  the  assistance  of  R.  D.  Johnson,  which  involved  an 
interesting  application  of  the  graphic  calculus.  Th  s  in 
turn  led  to  a  similar  application  of  the  graphic  calculus 
to  the  penstock  design  and  a  practically  rational  method 
was  devised  for  determining  the  economic  diameter. 

Capacity  of  Units 

The  decision  to  fix  capacity  of  the  units  at  50,000 
rated  horse-power  was  governed  by  three  primary  con- 

siderations; first,  the  rapidly  increasing  demand  for  power 
necessitated  the  development  of  power  in  blocks  of  a 
magnitude  not  hitherto  conceived;  second,  by  reason  of 
the  economy  in  first  cost  which  results  from  making  the 
capacity  of  the  individual  unit  a  maximum  for  any  given 
head;  and  third,  because  the  lineal  power-house  space  in 
the  gorge  was  limited,  having  regard  to  tail-water  levels, 
and  the  possibility  of  further  extensions. 
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Shovel  No.  1,  Canal  Excavation  Looking  S.  at  Curve  Sta.  443, 
Feb.  5th,  1920 
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No.  2  Shovel  oppocite  Sea.  267  -r  57,  looking  south.    May  5th,  1920 

necessary  by  reason  of  certain  existing  conditions  which 
would  have  a  vital  influence  upon  excavation  cost.  These 
conditions  were  first,  the  availability  of  cheap  electric 
power  for  op>eraling  construction  plant;  second,  the  large 
quantities  of  eanh  and  rock  to  be  removed,  wliich  made  it 
possible  to  consider  the  use  of  excavating  machinery  of 
the  heaviest  tM^e  and  largest  cajxicity  obtainable;  and 
third,  the  unusually  good  facilities  available  for  the  disposal 
of  spoil,  wiihin  short  liauling  distance,  along  the  crest 
of  the  Niagara  escarpment. 

Having  the  above  conditions  in  mind,  the  Com- 
mission's engineers  spent  se\eral  months  in  collecting  and 

studj-ing  data  in  connection  with  the  t>-pe  of  construction 

to  70  feet  above  shovel  grade.    The  rrvk  rut   hejnp  only 
48  feet  wide  would  not  permit  i: 
tracks  down  to  a  sulVui. nTh   !.'\\ 
loading  range  of  an  . 
certain  that  excavatiui.  .■..  v..w.i  ̂  .  v.. 
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Rock  Walls  before  Scaling  South  to  Sta.  443,  June  1st,  1920 

The  economy  of  this  construction  plant  is  rather 
plainly  indicated  by  the  fact  that  in  1917,  when  work 
commenced  with  railroad  type  shovels,  direct  labor  cost 
comprised  29%  of  the  total  unit  cost  of  excavation. 
To-day,  with  labor  costing  250%  more  than  in  1917,  the 
labor  cost  per  yard  of  excavation  has  only  increased  4% 
over  the  1917  figure  of  29%.  This  would  appear  to  in- 

dicate that  the  saving  of  man  power  resulting  from  the  use 
of  the  large  excavating  units  has  practically  off-set  the 
550%  increase  in  labor  expenditure.     In  the  month  just 

past  (July)  500,000  cubic  yards  of  earth  and  rock  were 
removed  and  finally  disposed  of  in  26  working  days,  with 
a  total  working  force  of  2,000  men,  not  more  than  half  of 
whom  were  engaged  in  the  direct  excavating  operations. 
These  two  facts  alone  would  indicate  that  the  type  of 
construction  plant  on  the  Queenston-Chippawa  Work  has 
fully  justified  the  decision  which  led  to  its  adaptation, 
and  that  the  results  being  achieved  would  not  otherwise 
have  been  possible. 
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Dates  of  Professional  Meetings 

The  Seventh  General  Professional  Meeting  will 

be  held  in  Niagara  Falls,  September  16th,  17th,  and 

18th,  and  the  Eighth  General  Professional  Meeting 

will  be  held  in  Halifax,  October  13th,  14th  and  15th. 

The  Annual  and  Annual  General  Professional 

Meeting  will  be  held  in  Toronto  on  February  1st, 
2nd  and  3rd,  1921. 

Banff  Meeting  a  Great  Success 

As  the  time  between  the  holding  of  the  Western 
Professional  Meeting  at  Banff  and  that  of  going  to  press 
did  not  permit  of  including  a  complete  account  of  the 
meeting  held  under  the  auspices  of  the  Calgary  Branch  of 
The  Institute,  the  following  night-letter  signed  by  Arthur 
L.  Ford,  M.E.I.C.,  Secretary-Treasurer  of  the  Calgary 
Branch  will  give  an  idea  of  the  splendid  success  of  the meeting. 

Banff,  August  18,  1920. 

Camp  opened  Friday  night,  the  fourteenth,  for  the 
convenience  of  members  wishing  to  take  advantage  of  the 
weed-end  at  Banff,  and  by  Saturday  noon  there  were 
seventy-six  registered  in  attendance. 

Sunday  was  a  beautiful  day  spent  by  delegates  in 
sightseeing  trips  and  bathing  in  sulphur  springs.  Business 
programme  opened  Morning  by  R.  S.  Stronach, 
A.M.E.I.C.,  Superintendent  of  Parks  and  preliminary 
speeches  by  representatives  from  all  across  Canada 
indicated  that  meeting  organized  to  bring  all  engineers 
together  was  considered  as  fulfilling  the  great  requirements 
of  present  time  to  bring  about  co-operation  between  all 
branches  of  professional  men.  The  important  feature  of 

this  morning  was  a  paper  on  "Concrete  in  Alkali  Soils" 
by  A.  S.  Dawson,  M.E.I.C.,  which  resulted  in  the  follow- 

ing resolution. 

"That  fifteen  thousand  dollars  per  annum  for  three  years 
be  secured  for  investigation  purposes  by  specialists  engaged 

to  devote  entire  time  to  work." 
"That  existing  committee  be  authorized  by  Council  to 

make  definite  application  for  necessary  funds  from  all 

interested  bodies." 
"That  work  be  carried  on  under  jurisdiction  of  existing 

committee  ivho  will  act  in  advisory  capacity." 
"That  Council  be  asked  to  ratify  this  manner  of  dealing 

with  the  problem." 
Monday  afternoon  was  spent  in  seeing  more  of  scenic 

beauty  of  Banff  with  result  that  all  came  back  Tuesday 

morning  very  much  refreshed  to  carry  through  morning's business  programme.  In  the  afternoon  delegates  were 
entertained  at  Alpine  Club  by  C.  H.  Mitchell,  M.E.I.C, 
Vice-President  of  The  Institute.  In  the  evening  delegates 
viewed  special  moving  pictures  of  Banff  and  Jasper  Parks 
and  later  enjoyed  an  informal  dance  arranged  by  ladies 
reception  committee.  On  Wednesday  a  most  excellent 

paper  was  read  by  R.  P.  Blakey  on  "  Architectural 
Engineering,"  and  later  two  hours  of  keen  and  interest- ing discussion  developed  on  subject  of  legislation  for 
engineers.  This  discussion  developed  a  fine  feeling  of  co- 

operation and  unanimity  of  opinion  extending  from  Pacific 
to  Atlantic  coast.  Attitude  of  parent  Institute  and 
complicated  position  in  Ontario  were  very  ably  set  forth  by 
Vice-President  Mitchell  and  J.  B.  Challies,  M.E.I.C.  In 
the  afternoon  a  unique  entertainment  was  provided  by 
delegates  witnessing  first  demonstration  by  Air  Board  of 
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ProvisioiukI      I'roftr.iiuiiu'     for     tlu-     (General 
l*roft*Nsioii    Mi'f(iii)i   of   the  KnÊinecring 

Institute  of  Canada.  Halifax,  N.S. 

Wednesday,    ri>ursda\,  and  Friday, 

Ck't.  K^th.  Hlh.  15th. 
Headquarters  of  the  convention  will  he  at  the  Nova 

Scotia  Technical  t  '  '' 
N.S..  and  all  bu^uK          .1 
take  place  there 

Wednesday,  October  13th,  Openinft  Session  10  A.M. 

Addresses  of  welcome  by  the  Lieutenant  (jovemor 
and  Mayor. 

Business  Session. 

Paper.  Professor  F.  H.  Sexton.  M.E.I.C.  on  "Sec- 
ondare' Technical  Education." 

Luncheon. 

.\fternoon  Session. 

Trip  to  the  Halifax  Ship  Yards. 

Evening  .Session,  8  P.M. 

Papers,  by  F.  H.  Williams,  A.M.E.LC,  Moncton,  on 

"Electnc  Welding  of  Iron  and  Steel."  illustrated  by lantern  ̂ lides. 

A  paper  by  J.  W.  Roland,  NLE.I.C,  on  "Road  work  in 
Nova  Scotia." 
Thursday,  October  14th,  Morning  Session,  10  .\.M. 

A  paper  by  D.  W.  Robb.  M.E.LC.  on  "The  Develop- 
ment of  the  Steam  Engine  in  the  Maritime  Prox-inces." 

A  pajjer  by  H.  S.  Johnston,  A.\LE.I.C..  on  "The 
Development  of  the  Sheet  Harbour  Water  Power." 

Aftemton  Session,  2.30  P.M. 

This  time  has  been  allotted  to  the  Nova  Scotia 

Aasodation  of  Profe«^sional  Engineers  for  their  first 
business  meeting,  including  the  election  of  permanent 
officers  to  replace  those  appointed  provisionally  by  the  .Act. 

Evening  Session. 

EHnner.  arrangements  for  which  will  be  announced 
later. 

Friday,  October  15th,  .Morning  .Session,  10  A.M. 

Papers  b\  the  New  Brunswick  Branch. 

Report  of  Kcniuneralion  (.onunittec 

To  thf  1^ 

Since     the 
"Committee 
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of 

of  Canada 

on     Remuneration" 
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repared 

•  be  an 

or 

ihe 

eiiKi: 

at    t  : account  ol  the  nature  oi  tf 
nicinlx-rs  of  the  engineering  pi 
of  the  -pring  and  summer    U 

proft-shiun.  the  a'"      '       t-  ai  ti.' 
However,  a  certii.  t  of  wor 
correspondence  n 

A  very  great       
taken  by  this  Committee  has  t)een  done  du 

years   by   committees   appointed   by   oth—- organizations  and  by  Branches  of  The   J 
Committee  has  »  ■  i  many  of  the  r. 
by  the^e  bodies,  concluded  that  . 
':  ;;r>'  duplicaiion  of  work  to  jxepaic 
u  iiile.    Of  the  many  reports  prepared 

"Engineering  Council"  on  "Classification  and  Remunera- 
tion of  Engineers"  dated  December  15th.  1^19.  seems 

to  your  Committee  most  nearly  lu  meet  the  needs.  This 
report  i«  concise,  it  avoids  multiplicity  and  duplication 
of  details,  the  classifications  are  distinct  enough  to  be 

easil>'  followed,  and  the  rate  of  remuneration  seems  to  be fair. 

There  are  some  classes  in  the  profession  which  are  not 

included  in  the  report,  but  the  pmrw-r  rr-miirr-^r.-i.iri  for 
such  classes  would  be  easily  e-' 
the  importance  and  r'  "- — > -i-  ,  ̂ .i  ̂ ,_^  „,■,-.  «..ii  w.u. 
of  the  class  with  corr.  xk  in  the  report. 

YourC»  ■ 
of  the  sevei.. 
Dominion  to  act  as  committees  to  rc\  ; 

Engineering  Council,  and  to  make  --.     — 
may  occur  to  them  in  regard  ihereiu.  as  the 

reports  have  been  received  Irom  ■'        '  s  y^our Committee  will  take  them  into  .  a  final 

report 
This  Committee  has  not  attempted  to  do  any  work 

towards  preparing  a  schedule  of  fees  for  consulting 

engineers.  Should  the  Council  so  desire  »"e  shall  be 
pleased  to  report  thereon. 

A.  H.  H.KRKNtss.  M.E.LC. 

Chairman,  kemiâtifration  CommiiU». 
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Seventh  General  Professional  Meeting 
Conducted  by  the  Ontario  Provincial  Division  under  the  auspices  of  the  Niagara  Peninsula  Branch 

The  Clifton,   Niagara  Falls,  Ontario, 

September  16th,  17th  and  18th,  1920. 

9.00  A.M 
12.30  Noon 

OFFICIAL  PROGRAMME 

Thursday,  September  16th.  7.00  P.M. 

Registration  at  the  Clifton. 
Luncheon  at  the  Clifton  (Tickets  obtained 

Dinner  at  the  Clifton,  A.  C.  D.  Blanchard,. 
M.E.I.C,  Chairman.  (Tickets  obtained 
when  registering,  $2.00). 

when  registering,  $L50).  H.  B.  R.  Craig, 
M.E.I.C,  Chairman  of  the  Ontario  Pro- 

vincial Division,  Chairman. 
Address  of  Welcome  by  H.  P.  Stephens, 
Esq.,  Mayor  of  the  City  of  Niagara  Falls, 
Ontario. 

10.00  P.M. 

Dinner  will  be  followed  immediately  by  an 
entertainment  provided  by  thej  Niagara 
Peninsula  Branch. 

Adjournment  to  the  hotel  balconylto  witness 
the  illumination  of  the  CanadianlPalls. 

H.  B.  R.  CRAIG,  M.E.I.C. 
Councillor,    Chairman  Ontario  Provincial  Division, 
District  Engineer  Dept.  Public  Works,  Windsor,  Ont. 

Reply  by  R.  A.  Ross,  Esq. 
Institute. 

President  of  The 

2.30  P.M. 

Illustrated  Talk  "The  St.  Lawrence  Route 
and  the  Welland  Ship  Canal,"  by  Alexander 
J.  Grant,  M.E.I.C,  Engineer-in-Charge, 
Welland  Ship  Canal. 

Inspection  of  the  Welland  Ship  Canal  by 
invitation  of  the  Department  of  Railways 
and  Canals.  An  excursion  has  been  arrang- 

ed to  inspect  the  canal  construction  with 
special  attention  to  Lock  1  and  Port 
Weller  Harbor.  Cars  will  leave  the  top  of 
Clifton  Hill  at  2.45  p.m. 

W.  P.  NEAR,'M.E.I.C. Chairman  Niagara  Peninsula  Branch,  City  Engineer, 
St.  Catharines,   Ont. 

Friday,  September  17th. 

9.00  A.M.      Continuation  of  professional  papers. 

R.   A.   Ross,   President   of    The  ̂ Institute, 
Chairman. 

"Design  of  the  Queenston-Chippawa  Power 
Canal,"  by  T.  H.  Hogg,  A.M.E.I.C, 
Assistant  Hydraulic  Engineer  of  the  Hydro- 
Electric  Power  Commission. 

"Hydraulic  Installation  of  the  Queenston- 
Chippawa  Power  Development,"  by  M.  V. Sauer,  M.E.I.C,  Hydraulic  Engineer  of Design. 
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oi  Uic  liydro-Electric  Power  Commission. 
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Commission.  ^  ̂  
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\    C    D    Bl  ANCH.\KI),  M  t  1  C 
Councillor.  Convrnor  Programme  Committee,  Chii  f  Field 

Enginftrr,  Hydro-tlet  tri.-  Powrr  CommisMon. 

Re\.  P   JOHNSON.  A  M  El  C 
Scxrctary-Treaiurer.  Niagara  Pciiinsii!ti  Hr.-.!-.l. 

Ofncc  Engineer,  HyJro-tlettric  Po»er  Comnu»it-i. 

7.00  P.M.      Banquet    "  ''>-  C''''""    Ti.v.--,  .,hT-.;r>»<j 

when    r- M.E.I  C.    ».i-.i;:  -i.c    .a;.;^.!:.!    i  ili- 
insula  Branch,  l  n. 
Toasts. 

9.00  P.M.      Dancing  in  the '"'•  •"     "   «»>;>!  'iw^^e 
present  at  the  c  -e 
Niagara  Peninsula  n!.i:  >.;. 

Saturday.  September  18fh. 
9.00  .A.M.      Pruft^sional    sev<j<>n    mniinued.      Ll.-Col. 

R    W .   !  IVt  PnKideni 

of  r', 
"Dt  'f 
\«  <i 

il\ai.:Li:iL    luruintfi.      uv    .N     i\     «.j:L>;nn. 
A.  M.E.l.C. 
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At  the  last  mentioned  plant  visitors  will 
see  the  three  new  37,500  H.P.  units  installed 
in  1919,  and  now  in  successful  operation. 

These  are  the  largest  hydro-electric  units 
in  the  world. 

1.00  P.M.      Luncheon  at  the  Administration  Building, 
Queen  Victoria  Park  Commission.     This 
luncheon  is  given  by  the  Park  Commission 
to  members,  ladies  and  guests. 

Visiting  members  may  avail  themselves  of 
the  privileges  of  the  courses  of  the  Niagara 

Falls'  Golf  and  Country  Club  at  Lewi  ton 
and  the  St.  Catharines'  Golf  Club  at  St. 
Catharines.    Green  tickets  may  be  obtained 
from  the  Committee. 

A  trip  to  the  peach  orchards. 
Scenic  attractions  available  for  visitors  are 
listed  elsewhere. 

Alex  J.  GRANT,  M.E.I.C. 
Member  Executive  Niagara  Peninsula  Branch, 

Engineer  in  Charge  Welland  Ship  Canal. 

"Activities  of  the  Division,"  Conducted  by officers  of  the  Ontario  Provincial  Division. 

10.30  A.M.  Arrangements  have  been  made  for  visiting, 
during  the  morning,  the  following  Power 
Plants: 

(a)  Ontario  Power  Company. 

(b)  Toronto  and  Niagara  Power  Com- 
pany. 

(c)  Niagara     Falls'     Power     Company (American  Side). 

W.  H.  SULLIVAN,  M.E.LC. 
Member  Executive  Niagara  Peninsula  Branch, 

Assistant  Engineer  in  Charge  Welland  Ship  Canal 

F.  S.  LAZIER,  M.E.I.C. 
Member  Executive  Niagara  Peninsula  Branch, 

Resident  Engineer  Sections  3  and  4,  Welland  Ship  Canal. 

Baseball — Spectacular  baseball  competition 
has  been  arranged  to  take  place  in  Queen 
Victoria  Park,  starting  at  10.30  a.m.,  with 
enlries  from  several  Branches. 

Registration  for  Saturday's  excursions should  be  made  with  the  Committee  Friday 

e\'ening  or  as  early  as  possible  Saturday- morning. 

Notes 

Members  are  requested  to  register  promptly. 
The  time  given  in  this  programme  is  DAYLIGHT 

SAVING  TIME. 



JOURNAL     U  1       lilt     t  N  G  i  N  t  t  K  1  N  t.     i  N  s  I   I   I   I     II      <  )  l      ( .  A  \  \  I)  \ 

Point*  tif  Scfnii'  uiid  IllstcriittI  Init-reat 
Krai  llrJ    «Id     llllrdlitlltiiial     KollWd). 
NiKilitxiiiiiil  (  tir*  Imni  I  |>|Mrr  IlilJite 

111  aiul  t,)uet*nston  Hfii;hU. .  II 

}hc  \\  '  '-puiush  Aerocar. 
I'hc  \\ in. i|-- 'i  ix.i|.iils. 

Kpdi-lird    \im    liiifTiialiontil    K^llwny 
Stiuiti^uuiiJ  uni  (r<ini  I'pprr  Brlil||r. 

Chipr»».!  \  i!l,u<-  ,<!i(l  till-  Willaiid  \ii\vT. 
Lif 

The  Kalis  i'!  I 

I'nder  llic  1   ible  H»>ck. 
Queen  \icloria  Niagara  Falls'  Park 

Special  Notes 
Indies    accompanying    member!     are     invited     to 

participate  in  every  proieedinj;  oi  ilie  pri)fesMunal  meeting, 
including,  pwriicuiarly.  excursions  and  functions  arranged 
by  the  Branch. 

.Any  clianges  from  thi-;  programme  will  be  announced 
at  the  meeting. 

M   L   BLCKE.  M  E  1  C 

Convenor    Entertairunent    Comnuttee,  Division  Sup't.  Railwav 
Conat'n..  and  Maintenance,  Queenscon-Chippawn Power    Development. 

OflBcers 
The  Engineering  Indltute  of  Canada 

R.  A.  Ross  ------    President. 
Fraser  S.  Keith  ------    Secretary 

Ontario  Provincial  Division 

H.  B.  R.  Craic 
A    B.  L.AMBE 

Chairman. 
Secretary 

.N'ldgiira  Peninsula  Branch 
W.  P.  Near  - 
N.  R.  Gibson 
Rex  Johnson 
H.  L  Blcke  -    - 
W.  H.Sl'lLIVAN  - 
F.  S.  L.KZIER  -      - 
A.  J.  Grant  -    - 

Chairman. 
Nice  Chairman 

SecreLan'. 
-  I  Executive 
-  I  Committee. 

F.  W   (  ' 

Chairman  Pruf>  - Division  Engineer,  II.... 

Councillors  of  Th(  7 •...•.....(  r  ing  ihc 
Niagara  Peninsula  J 

Lt  -Col.  R.  W.  Leon.\rd  -    -  Past  President 
.A.C.D.  Bl.\nch.ard  Councillor. 

Professional  Meeting  Cummittee 

F.  W.  Clark  -    -    C   
S.  R.  Frost  -  -    -    S 

D    T    I 
Convenor   i  -.tee. 

City  Encineer.  Niagara  Fails.  Ont. 
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Convenors  of  Sub-Committees 

H.  L.  BuCKE  ------  Entertainment 
A.  C.  D.  Blanchard    -    -    -  Programme. 
R.  T.  Gent  ------  Finance. 
W.  P.  Near  ------  Publicity. 
The  attention  of  members  is  directed  to  the  professional  papers 

and  to  the  advertising  section  in  the  September  Journal  of  the 
Engineering  Inslilule,  which  is  published  as  a  special  Niagara  Pen- 

insula Branch  Number. 
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Moncton  Branch 

For  some  time  members  of  The  Institute,  resident  at 
Moncton,  have  felt  that  the  establishment  of  a  Branch 
there,  would  stimulate  further  interest  in  the  profession 
and  enable  engineers  in  that  vicinity  to  keep  in  closer 
touch  with  the  activities  of  their  fellow  members  through- 

out Canada  and  to  promote  greater  fraternity  than  is 
possible  .where  no  organization  exists.  After  considerable 
discussion  and  several  meetings  it  was  decided  to  forward 
an  application  to  Council  for  the  establishment  of  a 
Branch.    The  application  is  as  follows: — 

"We  the  undersigned,  Corporate  Members  of 
The  Engineering  histitute  of  Canada,  resident 
within  twenty-five  miles  of  Moncton,  respectfully 
request  that  the  Council  grant  permission  to  establish 

"The  Moncton  Branch  of  The  Engeering  Institute  of 

Canada." 
J.  G.  Dryden F.  B.  Fripp 

J.  D.  McBeath 
E.  G  Evans 
W.  A.  Duff 
R.  H.  Emmerson 
Fred.  H.  Williams 

F.  B.  Tapley 

H.  J.  Crudge 

J.  Edington 
W.  B.  Mackenzie M.  J.  Murphy 

S.  B.  Wass 
W.  R.  Devenish 

This  application  was  presented  at  the  Meeting  of 
Council,  June  22nd,  and  heartily  approved  together  with 
the  assurance  of  Council  that  eyery  possible  assistance 
would  be  given  the  Branch  in  connection  with  its  establish- 
ment. 

It  has  been  arranged,  in  view  of  the  consent  of  Council, 
to  call  an  organization  meeting  to  be  held  at  Moncton  on 

Monday,  October  11th,  thus  ensuring  the  Branch's establishment  before  the  General  Professional  Meeting,  at 
Halifax,  October  13th,  14th  and  15th.  It  is  expected  that  a 
large  gathering  of  engineers  will  be  present,  as  during 
recent  months  engineering  activities  in  and  about  Moncton 
had  been  unusually  great.  The  Secretary  of  The  Institute 
will  be  present  at  this  meeting  and  will  give  an  address  on 
Institute  affairs. 

Advertising  in  the  Journal 

Quality  advertising  rather  than  quantity  has  been  the 
foremost  thought  in  the  minds  of  the  Board  of  Manage- 

ment since  the  inauguration  of  The  Journal.  It  is  the 
earnest  desire  to  keep  the  advertising  pages  of  The 
Journal  on  a  high  plane  and  with  that  in  view  the  greatest 
care  is  exercised  in  supervising  advertising  matter  so  that 
if  possible  no  statement  may  appear  which  could  be  con- 

sidered in  any  way  to  be  misleading,  although  not  from 
intent,  possibly  due  to  inadvertence  on  the  part  of  the 
copy  writer.  Further,  only  reputable  firms  are  considered 
so  that  members  can  be  referred  with  confidence  to 
the  advertisers  in  The  Journal  as  reliable  firms  with  whom 
they  can  safely  deal. 

The  advertising  pages  contain  much  valuable  informa- 
tion and  members  are  urged  to  consult  this  source  of  in- 

formation freely  and  when  dealing  with  or  communicating 
with  advertisers  refer  to  The  Journal  as  the  source. 

In  the  present  issue  a  special  section  is  being  devoted 
to  the  Niagara  Peninsula  and  to  firms  which  supplied 
material  and  equipment  to  the  great  engineering  under- 

takings, around  which  will  centre  the  technical  features  of 
the  General  Professional  Meeting  at  Niagara  Falls  in 
September.  In  addition  a  number  of  our  regular  adver- 

tisers who  have  special  positions  also  supplied  material 
and  equipment  although  their  advertisements  do  not 
appear  in  that  section. 

The  engineer  as  a  purchasing  power  is  just  beginning 
to  be  appreciated.  More  and  more  will  it  be  realized  in 
the  future  that  the  technical  man  is  a  deciding  factor 
where  engineering  materials  and  equipment  are  required. 



J  O  U  K  N  M      1)1      1  11  E    k  N  (i  1  N  K  fc  R  1  N  G     1  N  S  1  1  1  I    I  L    O  t     CANADA  461 
w 

o   

_  _  o 

UKl.KCnONS  AM)  !  RANSFKRS  j 
I. 

J  nil.  Uic  lulluv^ uu; 

Sltmlurê. 

George  Leoiiard  Frremaii.  uf  Maltawa,  Onl.  (B.S.  in 

C.E..    Maine    Vm\    .    M^r.    of    Kujjr'n..    Kipawa    C. 
GtvrK»'  Paxtoii  Niipur.  of  \icloria.   h.C,  Asst.  I'l. 
Works  Engr.  Prov.  of  B.C. 

Atsociale  Mrmhrra 

Charles  W.' 

Queen's  I'luv.     > 
of  ̂ ^  ^'         .v^bl.  hn^r. 
of  \  ,ih  lUmvni. 
Qu.  V.  Ciovl.   ̂ 11 
Mi  oue.   (B.Sc.    ..  ' 
engr.  lor  H. 

of  Winni'^  ■ 
Freder; 
St.  .\nuu\s- 

H Robertson  Lo.; 
,n     ...iml.  engr. 

Troupe's,  of  Montreal.  Que.  (B.Sc.. 
Engr.;  AHx-rt  Grainger  Conntll, 

Ret'  Br..  P.W.D. 
of  I,  Que.,  Engr. 
;  Cluult>  .Mien  Fox,  of 

L'niv.t.  Sales  n  gr.  and 
Cliarles  Frederick  Ciray, 
and  Ma\  or  of  \N  innipeg  ; 

Hazel,  of  Winniix-g.  Man.  (B.Sc. 
lafisman  for  Manitoba  Drai:  :  .  ■ 

Commis.  Wimiipeg.  ;  Sydrn. y  Arthur  I luslwitt,  of  Tor> 

Ont.  (B..A.Sc.  I'niv.  of  Toronto',  Res.  Engr.  Toroniu Harbour  Conuiiission.;  James  Patrick  Hynes,  of  Toronto. 
Ont.,  arch,  for  H\nes,  Ftldman  &  Watson,  of  Toronto 
and  Montreal;  Ernest  Ian  Waller  Jardine,  of  Winnipeg, 
Man.;  William  Johnston,  of  Winnipeg.  Man.  Chief  Engr. 
&  Supt.  of  Steam  Power  with  Winnipeg  Elec.  Ry.  Co.; 

Frank  White  Smith  Kennedy, of  St.  Catharines,  Instr'man 
with  Hydro-Elec.  Power  Commission  on  Chippawa 
Development  Scheme.  ;  Cecil  George  John  Luck,  of  \lon- 
treal.   Que.,   A-  Depi..   G.T.R.;   Harold 
Riviere  Lynn    .\  -ton.  Alta..  Res.  Engr.  on 
Kleanza  Greek,  Lsk.,  B.c.;  Louis  Henry  Marroite,  of 

Montreal.  Que.  (B.Sc.,  McGill  L'niv.),  Supt.  of  operation, 
Mont.  F*ublic  Service  Corp.;  Gerald  Marr>at,  of  Montreal, 
Que.;  James  Sims  Mitchell,  of  Paris,  Ont.  iB„A.Sc.  L'niv. 
of  Toronto!,  Asst.  Engr.,  Dept.  of  Public  Highways, 
Ontario.;  Harold  Rcbinson  McClelland,  of  \.ontrea!. 

Que.,  vice-pres.  N.  E.  N!cL!elland  &  Co  .  Ltd.,  naval 
architects;    Peter   John   McCuaig.   of    ̂   l;,    Man. 

(B.A.Sc.    l'niv.  of  Toronto)   with  W'ii  :   .  lee.   Ry.; Ned  Franklin  Nutter,  of  St.  John,  N.B.  (B.L.  Worcester 
Poljtechnic  Inst.i  with  Western  Inion  Telegraph  Co.; 

Ale.\ander  N'ivian  Pol^in,  of  Winnipeg,  Man.  (B..\.  L'niv. 
of  Manitoba)  A    '   ̂ '  •    •    '■  Engr..  Winnipeg  Electric 
Ry.  Co.;  Jame-  •  g.  Man.  (Diploma S.P.S.. 
Tor  Mgr.  can.  lirui^c  Co.  Ltd.,  Winnipeg;  George 
Ja  :  er.  of  Victorin.  BC.  Engr.,  Canadian  Pugct 

Souiid  Liiinber  Co..  \i  'rent  Trevelyan  R(xld,  of 
Dundee.  Man.  Municij  ,     .  Mur.'Ainaliiv  of  Spring- 

field; Gerald  Sti-ele  Ro.\burgh.  of  W  Klan.  (B.Sc. 

L'niv.    of    Toronto!.    Ei'  '       Feall.i.   .     lUgh    &    Co . 
W'iiuùpeg;  Grant  Simn  inan,  of  Shelbume.  N.S.. 
Res.  Engr.  on  highwa\  i';n.i<.,  .Annapolis  to  Granville. 
N.S.  Highway  lioard;  Stanley  Shupe,  of  Oshawa,  Ont. 

\ 
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EiiLT.  .\!i;(!ma  Steel  Corpn.;  Aubrey  Amoid   lumbuU  ol 

Digby,  N.S. 

Auociattf 

Arthur    Macnamara.    of    Winnipeg, 

In- ]>»•». tor,    -M  Bureau  of   Labor; 
Porter,  of  H..:  Ont..  Mer    Can.  (. 
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Chief 
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Edward  Harrison  Harrison  'Cam    ofl.inçfielf!  Surrey, 
Eng..  En^.'r.  with  R.B.Mattht  ry, 
of  NIorrisburg,  Ont.  (B.A.Sc.  !■        ..  a- 
Elec.  Pr.  Commission  of  Ont.;  Oh\ier  Odilon  1  of 
Montreal,  Que.  (B.A.Sc.,  Polyiech.  Lmv.  ,  c  ^r. 
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Transferred  from  the  Class  of  Student  to  that  of  Associate 
Member. 

Edwin  Victor  Deverall,  Capt.,  M.C.,  of  Toronto,  Ont. 
(B.A.Sc..  Univ.  of  Toronto),  Stnictural  Engr.  with  Dom. 
Bridge  Co.,  Toronto;  Neil  John  Maclean,  of  Penticton, 
B.C.,  Res.  Engr.  on  constrn.,  Kettle  Valley  Railway; 
Ivor  Francis  Rees  Roche,  of  Westmount,  Que.  (B.Sc., 
McGill  Univ.),  Asst.  Engr.  Lignite  Board  of  Canada; 
James  Archibald  Tom,  of  Guelph,  Ont.  (B.A.Sc,  Toronto 
Univ.),  Asst.  Engr.  to  City  of  Guelph,  Ont.;  Hubert  Gray 
Welsford,  of  Winnipeg,  Man. 

Transferred  from  the  Class  of  Student  to  that  of  Junior. 

Joseph  Matthew  Conroy,  of  Ottawa,  Ont.  (B.Sc, 

McGill  Univ.),  Test  Dept.,  Can.  Genl'.  Electric,  Peterboro, 
Ont.;  L.  Ludger'Delorme,  of  St.  Leonard,  Port  Maurice, Que.,  Civil  and  Chem.  Engr.  with  J.  J.  Joubert  &  Co.  Ltd.  ; 
Edward  Walter  Francis,  of  Westmount,  Que.;  Oswald 

Siemens  Luney,  of  Niagara  Falls,  Ont.  (B.Sc,  Queen's 
Univ.). 

I 
EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is 
proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 
and  give  details  of  requirements. 

\ 

\ 

Hydraulic  Designer 

Hydraulic  designer  wanted.  Salary  $200.00  to  $400.00 
per  month  depending  on  ability  and  experience.     Box  109. 

Ass't  Civil  Engineer  for  British  Honduras 

Asst.  Civil  Eng'r.  wanted  for  Public  Works  Dept.  of 
British  Honduras.  Candidate  should  be  a  properly 
qualified  engr.  with  a  general  knowledge  of  roads,  bridges, 
buildings  and  with  some  drawing  office  experience.  Pre- 

ferably unmarried  and  between  the  ages  of  twenty-eight 
and  thirty-five.  The  duties  will  necessitate  his  travelling 
on  horse  back  and  in  boats  along  the  coast  and  on  rivers. 
Transport  expense  will  be  paid  and  a  subsistence  allowance 
of  three  dollars  a  night  while  travelling.  No  quarters  are 
provided.  Free  transportation  from  Canada.  Salary 
$2,430  (American)  per  annum.  Further  information  may 
be  obtained  from  Sir  Geo.  E.  Foster,  Minister  of  Trade  and 
Commerce,  Ottawa,  Ont.    Box  146. 

Mechanical    Draughtsman 

Mechanical  draughtsman  required  for  pulp  and  paper 
company  in  Province  of  Quebec.  $225  per  month.  Box 
148. 

Instrumentman 

Instnmientman  familiar  with  laying  out  and  super- 
vising town  work.  Salary  from  $150  to  $175  per  month. 

Box  149.  ■ 
Four  Railway  Draughtsmen 

Wanted,  four  railway  draughtsmen  at  $175.00  per 
month,  temporary  employment.     Box  150, 

Draughtsman 

Draughtsman  required  for  city  engineering  depart- 
ment.   Salary  $130  per  month.    Box  151. 

Three  Young  Engineers 

Three  young  engineers  required  for  temporary  work 
on  bridge  inspection.  Salary  $125  per  month  and  expenses. 
Box  152. 

Draughtsman 

Draughtsman  for  work  on  steam  and  electric  hoists, 
location,  Province  of  Quebec,  rate  $150  per  month.  Box 
153. 

Surveyor 

Surveyor  to  take  charge  of  small  party  on  water 
storage  work  on  the  Sturgeon  River.  Salary  $150.00  per 
month.    Box  154. 

Civil  Engineer 

Recent  graduate  civil  engineer  for  consulting  engineer's 
office  in  Ontario.  Initial  salary  $150  per  month.  Give 
full  details  of  experience  with  references.    Box  155. 

Civil  Engineer 

Graduate  civil  engineer,  must  be  an  O.L.S.,  for  con- 

sulting engineer's  office  in  Ontario.  Initial  salary  $250 
per  month.  Give  full  details  of  experience,  with  references. 
Box  156. 

Designing  Engineer 

Fully  qualified  designing  engineer  preferably  with 
selling  ability  for  construction  work  in  Malay  States. 
Applicant  should  be  experienced  in  construction  of  con- 

crete buildings,  and  must  be  Canadian  or  British.  Com- 
mencing salary  $800.  (Strait  Settlement),  equal  about 

$400.00  American  per  month.  Engagement  will  be  made 
on  a  regular  contract  basis  with  furloughs  and  all  travelling 

expenses  paid.     Box  157. 

Structural  Draughtsman 

Structural  draughtsman  of  superior  ability  capable  of 

doing  individual  work;  permanent  work  of  good  opportu- 
nity for  the  right  man.  Salary  to  start  $173.00  to  $200.00 

per  month.    Box  158. 

Civil  Engineer  for  Dam  Construction 

Civil  Engineer  as  assistant  for  constr'-ction  work  on 
dam  in  the  Province  of  Quebec;  salary  $150.00  per  month. 
Box  159. 

Members  Exchange 

We  have  a  request  from  one  of  our  members  for 

copies  of  the  May  "Journal",  1920.  Any  member 
not  wishing  to  hold  this  number  will  confer  a  favour 
by  mailing  his  copy  to  the  Secretary. 
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E.  Blakf  Allan.  S.E.IC..  ha«  recently  been  apiwiniwl 
assistant  to  the  road  engineer  of  itantilton,  Untarit» 

K.  I..  Holmgreen.  JrK.I.C.  Ins  taken  a  jx^itioii 
with  the  Maiuloba  I'ower  Conums>sioii.  Winniix-g.  Man. 

H.  A.  FlKee.  M.K.I.C.  has  recently  returned  to 
London.  Kn^laiul.  alter  an  absence  of  ei^hi  months  in 
Africa  and  India. 

c;.  V.  l-iyiu-.  Jr. K.I. C 
mecltanical  en^mecr  with  1':  v  , 
Ltd.,  at  their  plant  in  Kenoganu,  t^ue 

D.  G.  Anglin.  A.M.E.I.C  ,  has  recently  aa-epted  the 
appointment  cf  assistant  enuineer  with  the  Anjjlin- 

Norcross  Comjxiny.  Ltd.  conlraclinu  engineers,  68  N'icio- ria  St..  Montreal. 

William  Ford    A.M.F.I.C.   has  left   the  \ 
department  of  the  Grand  Trunk  Railway  to  take  >i  ;  i 
in  the  constniction  department  of  the  Northern  Electric 
Company,  Shearer  Street.  Montreal. 

Harry  F.  Barnes.  A.M.E.LC.  has  now  left  the 
Chinese  Government  F,ndne«^ring  Collepe,  Tan^'shan, 
North  China  and  has  ai  ixjsition  with  the  Depart- 

ment of  Public  Works,  >  i,  China. 

A.  J.  LawTence.  A.M.E.LC.  of  Outremont,  has  since 
June  1st  been  visiting  Chicago  and  other  points  for  the 
Northern   Electric   Conpany,    Montreal,    in   connection 
with  the  new  Machine  Switching  Telephone  System • 

Capt.  W.  A.  Ervine  Grim.  ME.LC  .  has  been  for 
some  tmie  with  the  United  Sugar  Companies  of  Los 
Mochis.  Sin.,  Mexico,  a  new  company  formed  recently. 
Some  S2.000.000  are  to  be  expended  within  the  next  two 
years  on  plant,  railways  and  irrigation.  Captain  Grin  is 
m  charge  of  construction  of  both  broad-gace  and  60cin 
lines,  and  expects  to  start  work  on  surveys  for  the  irriga- 

tion canals  shortly.         

Re  Baseball  Challenge 

Editor.  Journal: — 
I  note  with  a  great  deal  of  pleasure  in  the  August 

issue  of  Thf  Journal  the  so-called  challenge  of  the  Niagara 
Peninsula  Branch  of  The  luMiiutf  to  a  game  of  "Indcxir- 
Outdoor"  baseball  to  be  played  at  the  time  of  the  pro- 

fessional meeting  at  Niagara  Falls,  probably  on  Satiu-day 
morning.  Sep'emî^^r  18th 

As  the  m  originated  with  some  of  our  Toronto 

members.  \\ .  :  _^„  j  Mr.  Clark's  letter  as  an  acceptance  of our  challenge. 
I  have  asked  Mr.  H.  L  Se>Tnour  to  act  as  Captain  of 

the  Toronto  Branch  team  and  have  requested  him  to  m?ke 
all  arrangements.     Yours  very  truly. 

R.  O.  Wynne  Roberts.  M.E.I.C. 
40  Jarvis  Street,  Toronto,  Ont 

Halifax  Branch 
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W.  L.  I), and  li.i  1 
duly  carrii^. 

M 

St.  Juhii  Branch 

llarry   F.    lienntlt,    A.M.F.J.C,   Stcrciarff-Trea^wrer. 

C.  O.  FOSS.  .M.E  I  C. 

Member  EsecuUve  St.  John  Branch 

.-d 

...  V .  V.  ̂  -m- 
i-r  of  that 

Cliarles  Orrin  Foss,  M.E.I.C.  wa 

a  member  of  the  New  Brun-u'  i-   ̂  
nii>sion  and  subsequently  ch. 
Commission. 

Mr.  FeKS  was  bom  in  We-iTworth.  Ne^v  Hampshire. 
on  March  2lHh.  1850.     He  w  .-noulh 
0''1>- ■■•  and  was  «">.':iL'i-<i  \n  .  rk  at 
I  N.H.,    .  ijc 
I  of  Lunu  .i.w  I  lef 
<  'f  th-  Te.\a>  Ir..  rs 
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In  1881  Mr.  Foss  became  chief  engineer  of  the  Des 
Moines,  Oscola  and  Southern  Railway  with  headquarters 
at  Oscola,  Iowa.  In  1883  he  was  made  chief  engineer  of 
the  Nova  Scotia  Central  Railway,  which,  after  many 
financial  interruptions,  was  completed  from  Middleton, 
N.S.  to  Lunenburg,  N.S.  in  1889.  In  1902  this  road  was 
acquired  by  McKenzie  and  Mann  and  became  a  branch  of 
the  Halifax  and  Southwestern.  Mr.  Foss  remained  with 
this  line  in  various  capacities  till  1904  when  he  joined  the 
staff  of  the  National  Transcontinental  Railway  in  New 
Brunswick.  In  1905  he  was  made  assistant  district 

engineer  in  District  "A",  and,  with  the  exception  of  a  few months  in  1907  when  he  was  temporary  district  engineer 
at  Kenora,  Ont.,  he  remained  with  this  line  till  as  district 
engineer  he  turned  over  his  district  completed  and  ready 
for  operation  on  the  last  day  of  Dec.  1913. 

During  1914  and  until  May  1917,  Mr.  Foss  took  his 
first  vacation  in  35  years  and  attended  to  various  private 
affairs  in  which  he  had  become  interested.  In  May  1917 
he  became  a  director  and  chief  engineer  of  the  St.  John 
and  Quebec  Railway,  which  title  he  still  holds.  In  June 
1918,  he  was  appointed  a  member  and  afterwards  Chair- 

man of  a  Commission  to  gather  data  regarding  possible 
water  powers  in  New  Brunswick,  the  other  members  being 
B.  M.  Hill.M.E.I.C.  and  K.  H.  Smith,  A.M.E.I.C.  This 
commission  made  a  very  thorough  report  to  the  New 
Bnmswick  Government  this  year.  In  July  1920  Mr.  Foss 
received  his  present  appointment. 

Mr.  Foss  is  a  member  of  the  Executive  of  the  St. 
John  Branch,  Engineering  Institute  of  Canada  and  of  the 
Council  of  the  Association  of  Professional  Engineers  of 
the  Province  of  New  Brunswick. 

* 

Chas.   S.   Bennett,  Jr.E.I.C,    recently   severed  his 
connection  with  the  Dominion  Public  Works  Department 
at  St.  John,  N.B.  to  join  the  Fraser,  Brace  and  Company, 
Limited,  of  New  York. 

* 

Henry  F.  Morrisey,  Jr.E.I.C,  has  been  appointed 
resident  engineer.  Marine  Department  at  St.  John,  N.B., 
in  place  of  Gordon  S.  MacDonald,  A.M.E.I.C,  who 
resigned  recently. 

* 

At  the  July  meeting  of  the  Municipal  Council  of  St. 
John,  N.B.,  a  report  and  sketch  plans  were  submitted  by  a 
Committee  of  the  St.  John  Branch  of  the  Engineering 
Institute  of  Canada  dealing  with  the  proposed  construction 
of  a  Court  House  and  Municipal  Building  in  the  Centre 
of  the  City.  The  Council  decided  to  have  detailed  plans 
prepared  for  a  Civic  Centre,  with  the  idea  of  proceeding 
with  the  first  Section,  or  Court  House,  as  soon  as  practic- 
able. 

Montreal  Branch 

J.  L.  Busfield,  A.M.E.I.C,  Secretary-Treasurer. 
At  a  recent  meeting  of  the  Executive  Committee  the 

following  appointments  were  made: — 
A.  C  Tagge,  M.E.I.C,  Vice-Chairman,  Industrial 

Section. 

Alex.  Wilson,  A.M.E.I.C,  Vice-Chairman,  Electrical 
Section. 

F.  A.  Combe,  M.E.I.C,  Vice-Chairman,  Mechanical 
Section. 

J.  H.  Valiquette,  A.M.E.I.C,  Vice-Chairman,  Civil 
Section. 

The  Papers  and  Meetings  Committee  is  actively  pre- 

paring the  programme  for  next  season's  meetings  and  a number  of  very  interesting  papers  have  been  promised. 
One  of  the  first  to  be  presented  will  be,  in  all  probability, 
by  a  prominent  consulting  engineer  of  New  York  with  a 
continent-wide  reputation. 

W.  S.  Lockhart,  A.M.E.I.C.  has  been  appointed  a 
superintendent  in  the  electrical  branch  of  the  town 
department  of  the  Riordon  Company,  Limited,  Kipawa, 
Ont. 

Kingston  Branch 

W.  p.  Wilgar,  M.E.I.C,  Secretary-Treasurer. 

A  Committee  on  Policy  to  assist  the  central  Com- 
mittee has  been  appointed  by  the  Kingston  Branch.  The 

personnel  of  the  Committee  will  be;  the  Chairman  of  the 
Branch,  Alexander  Macphail,  M.E.I.C  ;  and  the  Secretary, 
W.  P.  Wilgar,  M.E.I.C 

Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary-Treasurer. 

At  a  meeting  of  the  Executive  Committee  of  the 
Peterborough  Branch,  the  following  members  were 
appointed  a  Committee  on  Policy.  Jas.  Mackintosh, 
A.M.E.I.C,  Chairman;  B.  L.  Barnes,  A.M.E.I.C.  and 
A.  P.  Millar,  A.M.E.I.C 

Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C,  Secretary-Treasurer 

On  July  22nd,  the  Border  Cities'  Branch  gave  a  dinner at  the  Windsor  Club  in  honor  of  the  Members  of  The 
Engineering  Institute  from  other  Branches,  who  were 
attending  The  St.  Lawrence  Tidewater  Convention  being 
held  in  Detroit. 

The  guests  of  the  evening  were  Messrs.  C  R.  Coutlee, 
M.E.I.C,  J.  B.  Challies,  M.E.I.C,  A.  B.  Lambe, 
A.M.E.I.C,  and  A.  J.  Matheson,  M.E.I.C.  of  Ottawa,  and 
Col.  H.  J.  Lamb,  M.E.I.C.  of  Toronto. 

Following  the  last  touches  of  an  appetizing  meal,  Mr. 
Craig  called  upon  Mr.  Coutlee  to  give  the  members  a  short 
address  and  Mr.  Coutlee  did, — tracing  the  Canal  System 
and  the  St.  Lawrence  River  to  the  Atantic,  pointing  out 
the  natural  obstacles  and  the  vast  amount  of  work  that 
had  already  been  done,  which  should  be  credited  to  the 
Canadian  Government,  also  pointing  out  the  fact  that  the 
present  Canal  System  is  not  used  to  capacity,  illustrating 
his  point  with  his  famous  canal  story  Toot-Toot. 
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This  suRj:estion  was  immediately  put  into  effect  by 
Mr.  Craig  calling  upon  several  members  of  the  branch. 
Messrs.  Keith.  Henderson.  Anderson  and  Kirkjxitrick, 
lately  resident  within  the  branch,  responded  in  ̂ iHid  form 
and  well  within  the  spirit  of  the  meeting;. 

No  further  remarks  were  possible  from  other  memliers 
due  to  Messrs  Brian.  Thome  and  Stevens,  the  old  cele- 

brities, taking  the  floor.  The  meetuig  closed  wlh  iman\ 
expressions  of  appreciation  from  all  sides  of  the  table. 

The  intention  was  a  get-together  become-acquainled 
meeting.  Mr.  Coutlee  started  the  ball  aroUing  by  his 
happy  faculty  of  presenting  his  facts  and  illustrating  them 
in  his  hunwrous  manner. 

This  spirit  prevailed  throughout  the  meeting  and  ihe 
Border  Cities  Branch  hopes  that  the  opportunity  for  such 
an  enjoyable  and  entertaimng  evejùng  will  soon  occur 
again. 

Sault  Ste.  Marie  Branch 

(ieo.  H.  Kohl.  A..\f.E.I.C.,  SecreUiry-Treasurrr. 

Elarly  in  January  1920  foimdation  work  was  begun  on 
a  large  structural  steel  mill  which  is  being  added  to  the 

Algoma  Steel  Corporation's  Plant.  Great  credit  must  be 
given  to  the  management  for  the  initiative  shown  in  the 
establishment  of  this  much-needed  branch  of  the  Canadian 
Steel  Industry. 

The  new  mill,  the  first  of  its  kind  in  Canada,  will  be 
electrically  operated  throughout.  It  will  be  1.750  feet 
long,  iiîade  up  of  the  following  units:  2  Pit  Furnace,  40- 
inch  Blooming  Mill,  3  Re-heating  Furnaces,  35-inch 
Roughing  Mill,  and  28-inch  Finishing  Mill.  The  esti- 

mated cost  is  $7.UU0.000.  The  annual  production  will  be 
in  the  vicinity  of  550.000  tons  of  rails  and  structural  steel. 
This  amount,  of  course,  is  not  in  addition  to  the  present 
output,  rhe  new  mil!  will  largel.\  supplant  iht>se  now  in 
use.     T!  Furnaces  and  Opiii  Hearths  will 
furnish  ~  ;  ;al  for  the  increased  production. 
When  begtnmng  operations,  24-inch  structural  shapes  will 
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Preliminary    Notice 
of  Applications  for  Admission  and  for  Transfer 

20th  August,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recorn- 
mendation  as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
ttie  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
September,  1920. 

Fraseb  S.  Keith,  Secretary. 

*The  professional  requirement  are  as  follows: — 
Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 

and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  teii  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not_  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 

engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  paas  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
i  n  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 

ical, Mining,  or  Electrical  Engineering. 
This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 

has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 
Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 

age.  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
■hall  be  required  to  paas  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular).  Arithmetic,  Geometry  Euclid  (Books  I.-IV.  and  VI.), 
'Trigonometry,  Algebra  up  to  and  including  quadratic  equations 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 

The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 

necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 

FOR  ADMISSION 

ADDISON— GEORGE  DICKSON,  of  Vancouver.  B.C.  Born  at  Brierly  Hill.  - 
Eng.,  12th  Feb.  1879.  Educ.  King  Edward  Grammar  School,  Stourbridge,  Eng.  and 
apprentice  to  R.  Blackadder,  Dundee;  1895-99  asst.  engr.  on  mtc.  Caledonian  Rly  ; 
1899-04.  draftsman,  James  Bay  Rlv.  :  1905-09  with  C.N.Rlv.,  as  draftsman  to  div. 
engT.andch.  draftsman  todist.  engr.;  1910-16,  draftsman  ,C.N.R.Rly.;19 16-19,  ch.  asst. 
draftsman  C.Nor.Rly.,  Toronto;  1919-20  ch.  draftsman.  C.National  Rly.;  Okanagan 
Br.;  at  the  present  time,  ch.  draftsman,  Vancouver  Harbour  Comm'rs. 

References:  W.  G.  Swan,  A.  F.  Stewart,  H.  T.  Hazen,  S.  H.  Sykes,  D.  A.  Graham, 
C.  J.  Fox,  G.   P.  Stirrett. 

BELCHER— JOHN  TRESILIAN,  of  Cameron  Falls,  Ont.  Born  at  Toronto, 
13th  Nov.  1890.  Educ.  B.A.Sc.  Univ.  of  Toronto,  1914.  Summers  1911-12  on  mtce. 
work,  C.P.R.  :  summer  191.*^ .  gen.  survey  work,  O.L.S.;  summer  1914,  draftsman,  D.P.W. 
on  Georgian  Bay  Canal  and  St.  Lawrence  river  development;  1914,  0  inos.  rodman, 
H.E.P.C.;  1916  draftsman  H.E.P.C;  1916-18,  on  active  service;  1919  to  date  with 
H.E.P.C.  as  draftsman  and  ofiàcc  asst. 

References:  T.  H.  Hogg,  J.  N.  Shanly,  G.  F.  Hanning,  J.  A.  G.  White,  A.  Drowley, 
T.  M.  McCarthy,  S.  J.  Chapleau. 

BERTRAM — H.  GRAHAM,  of  Dundas,  Ont.  Born  at  Dundas,  9th  May,  1886, 

Educ.  B.Sc.,  Queen's  1910._  3?.^  yrs.  apprenticeship,  John  Bertram  &  Sons  Co  ; 
summer  1909,  special  apprenticed,  C.P.R.  shops,  Winnipeg  ;  1910-12  general  engineering" 
Cartago,  Costa  Rica;  1912-13,  asst.  engr.  Mexico,  N.W.Rly.,  Juarez,  Mexico;  1913 
to  date,  witli  John  Bertram  Sons  &  Co.,  and  since  1918  ch.  engr. 

References:  A.  Bertram,  J.  B.  Stirling,  D.  S.  Ellis,  C.  R.  Murdoch,  W.  Chipman, 
W.  L.  Malcolm.  E.  S.  Malloch,  P.  A.  Laing. 

BUCHANAN— FRANK  MONTGOMERY,  of  Montreal.  Born  at  Blenheim, 
Ont.,  12th  August,  1893.  Educ.  B.A.Sc,  Univ.  of  Toronto,  1915.  land  surveying 

engr's  office.  Kitchener;  engr.  in  ch.  of  Wagner  County  highway  comm'n.;  plant  and work  engr.  Dom,  Tar.  &  Chem.  Co.,  Sydney;  asst.  mgr.  same  Co.  in  Can.  head  office; 
at  the  present  time  mgr.  of  Road  Dept.  same  firm,  Montreal. 

References:  P.  Gillespie,  E.  A.  James,  R.  J.  McClelland,  L.  Brown,  E,  D.  Gray. 

CLIFFORD— ARTHUR  LePOER  TRENCH,  of  Hamilton,  Ont.  Born  at  Delhi, 
India,  24th  Aug.  1887.  Educ.  1905-1909,  engr.  dept.  Univ.  Coll.,London.Eng. 1909-10, 
articled  pupil,  burough  surveyor,  Southal  dist.  Council,  London,  W.,  Eng.;  1911-12 
draftsman,  Hamilton  Br.  Works;  1912,  checker,  Canada  Foundry  Co.,  Toronto:  1913- 
16  draftsman,  Hamilton  Br.  Works.,  1916-19  on  active  service;  1919  to  date,  checker 
in  drafting  dept.,  Hamilton  Bridge  Works,  Co. 

References:  R.  K.  Palmer,  C.  H.  Marrs,  J.  A.  McFarlane,  G.  Colhoun,  E.  H.  Darling. 

CREIGHTON— CHARLES  PEARSE,  of  Cedars,  Que.  Born  at  New  West- 
minster, B.C..  1st  Aug.  1892.  Educ.  B..Sc.,  (E.E.)  McGill  Univ.  1920.  1910-11, 

(2  yrs.)  with  B.C.  Elec.  Rly.  in  operating,  Constrn.  and  engr.  dept.  and  later  in  ch.  of 
a  mtc.  gang;  1915-19  on  active  service.  June-Aug.  1920,  asst.  to  supt.  of  Cedars  plant, 
M.I,.H.  &  P. Co.;  at  the  present  time  with  McDougall  &  Pease,  consulting  engrs. 

References:  L.  A.  Herdt,  C.  V.  Christie,  E.  Brown,  C.  C.  Worsfold,  R.  M.  Wilson, 
G.  K.  McDougall. 

DAVIS— CHARLES  HOULTON,  of  Moose  Jaw,  Sask.,  Born  at  Gloucester, 
England,  March  28th,  1888;  Educ.  Private  Tution,  Eng.  pupil  with  Messrs.  Summers 
&  Scott.,  Engr's  Gloucester,  Eng.  for  three  years:  1907-08  Draftsman  Benson  & 
Houlton  Co.,  Calg.ary,  Alta.;  1908-10  Rodman  &  Draftsman  C.P.R.;  1910-15  Instrfmn. 
with  the  C.P.R.  Maintenance  of  Way,  Western  Lines  1916-1919  on  active  service  in 
France;  Sept.  1919  to  March  1920  Eng.  in  charge  of  construction  dam  for  C.P.R.  at 
Moose  Jaw,  at  the  present  time  Asst.  to  the  Division  Engineer,  C.P.R.  at  Moose  Jaw. 

References:  J.  R.  C.  Macredie,  J.  L.  R.  Parsons,  W.  T.  Daniel,  C.  S.  Moss,  J.  C. 
Macnabb,  W.  H.  Greene. 

FERGUSON— JOHN  WILBUR,  of  Brampton,  Ont.  Born  at  Brampton,  Ont. 
March  22nd,  1887;  Educ.  B.A.Sc.  Toronto  University,  1911;  In  charge  Elec.  installa- 

tion during  vacation,  with  Dominion  Bridge  Toronto  &  Lachine  for  4  yrs.  as  drafts- 
man and  inspec.  ;  at  present  time  Draftsman  and  designer  of  Struct,  steel.  Can.  Alhs 

Chalmers.  Co.  Toronto,  for  one  year. 

References:  J.  L.  Brower,  C.  R.  Young,  G.  C.  Parker,  M.  B.  Watson,  L.  R.  Wilson, 
D.   C.   Tennant. 

GIBSON— LEONARD,  of  Montreal  West;  Born  at  Scarborough,  Eng.,  May 
29th,  1886.  Educ.  Tideswell  Grammar  School;  1904-10  with  H.  W.  Smith,  M.I.C.E.. 
Borough  Engineer.  3  years  as  article  pupil  and  4  years  Asst.  Eng.;  1910  to  date  with 
the  G.T.Ry.  in  various  capacities  and  at  the  present  time  Asst.  Eng.  of  valuation. 

References:  F.  L.  C.  Bond,  A.  S.  Going 
V.  I.  Smart,  P.  De  La  Cour,  J.  W.  H.  Ford. 

R.  Armour,  H.  B.  Stuart,  J.  A.  Burnet, 

GREER— JOHN,  of  Montreal,  Born  at  Belfast,  Ireland,  5th  Feb.  1885.  Educ. 
B.A.  and  Bach,  of  Engr.  Royal  Univ.  of  Ireland,  1910.  Before  taking  Univ.  course, 
3H  yrs.  drafting  office  and  workshops,  J.  Mackie  &  Sons,  Belfast;  1911,  2nd  asst.  to 
chief  engr.,  Belfast  &  County  Down  Rly.;  1911-12,  land  surveyor  and  valuer,  Irish 
Land  Comm'n.  Dublin;  1913-14,  transitman  and  res.  eng.  C.N.R.,  Vancouver  Is.; 
1915-19,  on  active  service;  1919  to  date  with  the  G.T.R.,  and  since  Jan.  1920,  asst.  engr. 
on  valuation  of  bridge  substructures,  at  the  present  time  asst.  engr.  Portland  div. 

References:  W.  Walker,  R.  Armour,  F.  L.  C.  Bond,  M.  S.  Blaiklock,  W.  McNab, 
A.  S.  Going,  G.  M.  Stewart,  H.  B.  Stuart,  E.  G.  Carty. 
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MATHER— WILLIAM  ALLAN,  of  Moose  Jaw,  Sask.  Born  at  Oshawa,  Ont.. 
Sept.  12th  ÎSS5.  Educ.  B.Se.  MoGill  Univ.  190S:  since  graduation  with  C.  P.  R.  holding 
such  positions  as  Res.  Eng.  Supt.  and  since  1918  Gen.  Supt.  Moose  Jaw,  Sask. 

References:  J.  G.  SulUvan,  W.  A.  James,  Frank  Lee,  J.  R.  C.  Macredie,  J.  C. 
Holden. 

SAUNDERS— WALTER  LAIDLAW.  of  Consul,  Sask.  Born  at  Goderich, 
Ont-,  29th  April.  1889.  Educ.  21-2  yrs.  S.  P.  S.,  1910-12;  1907-10  with  T.  C.  Rly,  as 
rodman,  instr'man,  etc.:  (pt.  time);  summers,  1911-12,  asst.  engr.  on  mtce.,  G.T.R., 
Toronto:  1912-13,  instr'man,  T.  C.  Rly.;  1913-15  Lake  Erie  &  N.  Rly.,  as  instr'man 
and  res.  engr.  on  constrn.;  1915-19,  on  active  service;  1919  to  date,  instr'man  on constern.,  C.  P.  R.  at  Consul,  Sask. 

FOR  TR.\NSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

References:  J.  A.  Hesketh,  W.  A.  James,  E. 
J.  G.  Jack,  J.  V.  Dillabough,  D.  Hillman. 

G.   Hewson,    E.   W.   Reed-Lewis, 

BRETT— JOHN  FRANCIS,  of  Montreal.  Born  at  Grandson.  Switzerland,  16th 
Oct.,  1891;  Educ.  2  yrs.  Tech.  Coll.,  Geneva.  1910-13  rodman,  etc.  on  geodetic  and 
Geological  surveying  fpt.  time);  1913-14,  instr'man  and  draftsman  on  rly.  and  br. 
constrn.;  1915-19,  on  active  service;  1919,  5  mos.  instr'man  on  locating  work,  C.P.R. 
Aug.  1919  to  date,  asst.  engr.  D.P.W.,  Montreal. 

References:  C.  L.  Hervey,  LeR.  W^ilson,  C.  W.  P.  Ramsey,  C.  T.  DeLamere, L.  W.  Klinger,  G.  R.  MacLeod. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

CHAPMAN— EDWARD  WILLARD  GORDON,  of  Truro,  N.S.  Born  at 
Dartmouth.  N.S.,  17th  Sept.,  1890.  Edue.  S.  B.  (CE.),  N.S.  Tech.  Coll..  1914. 
1912-13,  draftsman  and  instr'man.  C.N.O.  Rly.;  1914-16,  instr'man  on  mtce.  of  way, 
C.N.R,,  Halifax  to  St.  John;  1916-19,  on  active  service;  1919  to  present  instr'man, C.N.R..  Truro.  N.S. 

References:  R.H.  Smith,  W.  A.  Duff,  C.  W.  Archibald,  J.  W.  Roland,  I.  P.  Mari- 
Nab.  G.  S.  Stairs,  F.  G.  McPherson,  K.  E.  Whitman. 

FLITTON— RALPH  CYRIL,  of  Peterboro.  Ont.  Born  at  Cambridge,  England, 
15th,  Sept.  1887.  Educ.  B.Sc.  McGill  Univ.  1914,  1907-10,  and  during  summer  vaca- 

tions in  city  engrs.  dept.  on  drafting  instrument  work  and  asst.  on  constrn.;  1914-15, 
with  F.  A.  Devereux,  office  and  field  work;  1915-16,  C  H.  Topp  &  Co.  in  field  and 
office,  on  waterworks  and  mining  surveys,  Vancouver  Is.;  1916-19,  with  Br.  Munitions 
Co.,  Verdun,  Que.  as  tool  designer,  asst.  to  supt.  in  blending  and  proofing  dept..  and 
in  chg.  of  proofs,  and  asst.  to  supt.  forging  dept.;  1919,  3  mos.  sales  engr.,  Williams 
Mfg.  Co.;  1919  to  date,  with  Wm.  Hamilton  Co.,  Peterboro,  as  asst.  to  supt.  and 
engineer. 

References:  F.  A.  Devereux,  J 
Westbye. 

D.  Hathaway,  G.  R.  Kendall,  C  H.  Rust,  P.  P. 

HARCOURT— HARRY  EDMOND,  of  Trenton,  Ont.  Born  at  Toronto.  Ont.. 
8th  Jan.  1889.  Educ.  Grad.  S.P.C  1918,  1909,  mine  surveying  and  est.  air  con- 

sumption. Cobalt  Mining  Camp,  Cobalt  Hyd.  Power  Co.;  1911-14,  Dept.  of  Works. 
City  of  Toronto,  res.  engr.;  1914-16,  Sec.  Treas.,  J.  H.  Tromanhauser  Co.  Ltd.,  engrs. 
and  contractors;  1916-19,  estimating  and  consulting  work  on  chemical  products,  Can- 

adian Stewart  Co.;  1919  to  date,  Mgr.  Benedict  Proctor  Mfg.  Co.,  Trenton,  Ont. 

References:  J.  L.  Weller,  E.  R.  Gray,  W.  R.  Worthington,  G.  G.  Powell,  H.  E.  T. 
Haultain. 

JONES— WILLIAM  HENRY,  of  Winnipeg,  Man.  Born  at  Cardiff.  Wales,  7th 
Nov..  1887.  Educ.  B.C.S.,  Univ.  of  Man.  1914;  qualified  in  aeronautics,  Oxford, 
Eng.  1904,  4  mos.  clerk  J.  Woodman.  Arch._  Winnipeg;  1904-09,  Rodman, 
instr'man  C.P.R.  ;  1910.  asst.  city  engr.,  Medicine  Hat;  1911-12.  insp.  masonry  and 
asst.  engr..  C.P.R.,  Coquittam  terminals;  1913,  engr.  partner.  Boyne  & 
Hobbs.  Winnipeg;  1914,  Munie,  engr..  Rockwood  Munie,  and  Good  Roads  Board, 
Winnipeg;  1914-19,  on  active  service,  R.A  F.;  1919-20  ,  mgr..  Community  Lumber 
Yards  Ltd.;  May  1920  to  date,  engr.  and  Mgr.,  Can.  Insulation  Co.  Ltd.,  Winnipeg 
and  West  Selkirk. 

References:  J.  A.  Hesketh,  E.  E.  Brydone-Jack,  L.  M.  Jones,  G.  A.  Bayne,  F. 
Lee,  E.  P.  Fetherstonhaugh.  A.  McGillivray,  B.  Ripley. 

BROWNE— GEORGE  AKLEYNE,  of  Ottawa,  Ont.  Born  at  Deseronto.  Ont.. 
30th  April  1887.  Educ.  Montreal  High  School  and  I.C.S.  in  civil  engr.  1905-09, 
with  C.P.R..  as  rodman,  topographer,  revision,  constrn.  and  mtce;  1909-10,  N.T.C. 
Ry.,  as  instr'man  on  constrn.;  1910-13,  G.T.P.  Ry..  as  instr'man,  acting  res.  engr.  on 
constrn.  and  res.  engr.,  on  constrn.  revision.  Mountain  div.;  1913-14,  res.  engr..  Pacific 
Gr..  Eastern  Ry.,  1915,  6  mos.,  G.N.Ry.,  Seattle,  on  bridges,  etc.;  3  mos.  Pacific 
Telegraph  &  Telephone  Co..  Seattle,  on  valuation  work;  1915-17,  on  active  servie^, 
discharged  as  physically  unfit;  1917-20.  res.  supt.  engr.  branch,  military  hospitals,  in 
chg.  of  constrn.  and  mtce.  of  hospitals;  April  1920,  to  date,  asst.  gen.  supt.  engineering 
branch,   S.C.R.   Ottawa. 

References:  J.  Callaghan,G.  II.  Cagnat,  W.  R.  V.  Smith.  H.  S.  Johnston, 
Miles,  C.  H.  Pozer,  F.  J.  George,  C.  R.  Crysdale. 

E.  L. 

HEURTLEY— ERNEST  SYDNEY,  of  Oxford,  Eng.  Born  at  Parton,  Oxford, 
England.  31st  October  1877.  Educ.  McGill  Univ.,  Montreal.  15  yrs.  with  East. 
Exten.  Telegraph  Co..  as  cable  electrician  at  their  stations  and  on  board  their  ships. 
(Invented  an  apparatus  in  connection  with  submarine  cables  now  in  use  by  all  trans- 

atlantic cable  cos.  and  of  immense  value  during  war)  ;  since  May  1918,  partner,  Clarke, 
Forde  &  Taylor,  consl.  civil  &  elec.  engrs.  (spec,  submarine  cables). 

McCAGHEY— NORMAL  F.,  of  Kenogami,  Que.  Born  at  Quebec,  Que.,  May 
30th  1890.  Educ.  3  yrs.  CE.  McGill  Univ.  Summer  1908,  M.P.  &  J.  T.  Davis, 

Quebec  Bridge.  Summers  1909-11,  Asst.  to  the  Eng.  for  Contractors,  1911-14,  Instrt'mn 
on  construction  N.T.C.  Ry.;  1914-19  on  active  service  1919;  to  date  on  the  Eng.  staff  of 
Price  Bros.  &  Co.  Asst.  to  Res.  Eng.  draftsman  and  instrument  work,  designs,  etc. 

References:  John  S.  Bates.  S.  E.  Oliver,  C  A.  Buchanan,  Art.  Dick,  C  N.  Shanly^ 
H.  M.  Lamb,  John  Farmer,  F.  L.  Darrell. 

MEIKLE— ANGUS  URQUHART,  (Major,  M.C)  of  Ottawa.  Born  at  Lachute, 
Que.,  17th  Sept.,  1887.  Educ.  B.Sc,  Queens  Univ.  1912;  D.L.S,  1907,  prospecting; 
1908-09,  on  triangulation  survey;  1910,  on  geological  survey;  1911,  instr'man,  Shaw- 
inigan  Water  &  Power  Co.;  1912-14  on  D.L.S. ;  1915-19,  on  active  service;  at  the 
present  time  with  the  S.C.R..  Ottawa. 

References;  A.  Macphail,  W.  P.  Wilgar,  W.  L.  Malcolm,  L.  W.  Gill,  D.  S.  Ellis, 
C.  R.  Avery,  F.  S.  Lazier. 
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Reminiscences 
Pioneer  Life  in  the  West 

//.  J.  Cambte.  M.E.I.C. 

In  connection  with  m\'  Professional  Record,  it  might  The  walls  of  the  "  old  castle  "  part  of  the  building, 
be  of  interest  to  some  members  of  the  E.I.C.  to  give  a  t^ave  t-vii'             f  the  u:        '    "                     ■  e    countr>' lew  reminiscences  of  events  which  have  occurred  during  manycc:.               lore  our                                    •dtxraçjon 
a  long,  busy  Ufe.  to  make  rcjxiira  to  cenum  .              arui^  i:              .-ne 

I  was  bom  in  the  County  Tipperarv.  Ireland,  in  and  in  doing  so,  to  pull  ou:   ,           cf  the                At 
1836,  and  brought  up  on  the  banks  of  the  River  Shannon  one  of  these  places  he  found  the                     :  two  guls 
(Lough  Dearg)  and,  terrible  as  is  the  unsettled  state  and  on  two  other  occasions,  the  bkw^                  •<     T^^-se 
of  that  countr.- at  present,  with  the  almost  daily  murders  «'ere  rather  gruesome  finds,  but  wc: 
which  are  taking  place,  the  same  sort  of  things  were  point  to  murders,  for  the  tradition  w-u  u-r.                .i>- 
common  during  my  childhood,  and  were  just  as  bruul,  Saxons   who   overran    that    coumr>'-    with    h.              /s 
differing  only  in  frequency.  f,   '                 '     "         '           " 

li. 
Irish  Life  in  the  Thirties  ^  ̂^ 

My  father's  house  consisted  of  an  old  castle,  supposed  bodies  up  m  the  walls  ol  their  dwcilmgs. to  have  been  built  about  800  years  ago,  to  which  had 
been  added,  in  later  years,  a  lean-to  of  a  more  modem  .Vrrival  in  Canada 
t>'pe,  which  made  it  a  com*^  '  '  '  e.  A  court- yard in  front  of  the  house  \  ii  high  walls.  In  1852  I  came  with  my  parents  to  Canada,  sailing 

and  during  part  of  my  Ixiyhixxl,  u  an>  M>iiur  came  after  'rom  Liy  >  '  '  n- 
dark,  he  lud  to  ring  a  bell  outside  the  courtyard  gate  chesier  .sn 
and  give  an  account  of  himself  to  someone  at  an  inac-  as  the  A:  ^il  ct^iuccn  da>T>  un  the 
cessible  window,  and  if  satisfactory  he  was  admitted  to  passage,  L, 
the  courtyard  and  to  the  hall  door.  But  I  do  not  remember  The  next  day  we  tra\eJled  by  rail  to  Perth-Amboy. 
a  case  when  the  nsiior  was  not  admitted.  and  thence  to  New  York  by  boat.    On  that  evening 
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and  the  next,  the  lower  end  of  Broadway  and  the  Battery 
were  lit  by  arc  lights  on  high  poles.  The  carbons  were 
just  such  as  are  in  use  today,  but  the  electricity  for  each 
was  furnished  by  a  large  number  of  cell  batteries.  They 
were  found  to  be  unreliable  and  very  expensive  and 
were  abandoned  in  two  or  three  days.  I  saw  the  lights 
myself,  but  only  knew  of  the  batteries  by  hearsay.  Of 
course  they  did  not  come  into  actual  use  for  nearly 
thirty  years  later,  when  the  dynamo  had  been  invented. 

The  Hudson  River  Railway  had  not  been  built, 
so  we  came  by  steamer  to  Albany  and  thence  by  rail 
to  Buffalo,  which  was  a  hard  night  journey,  as  Pullman 
sleepers  did  not  come  into  use  for  fifteen  years  or  more 
afterwards.  Next  day  we  took  a  small  ferry  boat  from 
Buffalo  to  Chippawa,  about  two  miles  above  Niagara 
Falls,  and  from  there  to  Queenston  we  travelled  by  a 
railway  which  was,  I  believe,  the  only  one  then  operating 
in  the  Province  of  Upper  Canada  (Ontario)  and  is  worth 
describing. 

The  line  was  on  very  much  the  same  location  as 
that  occupied  by  the  electric  railway  of  late  years.  We 
were  carried  in  an  old  fashioned  English  type  of  coach, 
with  two  or  three  compartments,  each  of  which  had 
seats  for  sLx  or  eight  persons.  It  ran  on  wooden  rails, 
reinforced  with  iron  straps,  and  was  drawn  by  one  horse, 
driven  by  a  man  sitting  on  the  front  of  the  car,  and  we 
jogged  along  quietly.  This  seems  a  primitive  sort  of 
railway,  but  was  a  great  convenience.  The  Northern 
Railway  from  Toronto  to  Collingwood  was  then  under 
construction,  as  also  the  Great  Western  Railway  from 
Windsor  to  Niagara  Falls,  but  neither  of  them  was 
completed  for  traffic  for  a  couple  of  years  afterwards, 
and  the  Grand  Trunk  did  not  even  get  a  charter  till 
the  following  year,  1853. 

From  Queenston  we  crossed  the  lake  to  Toronto 

on  a  side  wheel  steamer,  called  the  "  Chief  Justice  " 
with  a  long  protruding  snout,  which  was  intended  to 
pass  under  ice,  lift  it,  ■  break  it  up  and  throw  it  clear 
of  the  paddle  wheels. 

The  Saxby  Tide 

My  experiences  for  the  next  twenty  years  were  just 
like  those  of  any  other  engineer  employed  continuously 
on  explorations  surveys  and  construction.  One  incident, 
however,  may  be  worth  mentioning  which  seems  to 

have  dropped  out  of  memory  now.  I  refer  to  "  The 
Saxby  Tide  "  of  October  1869. 

Some  three  or  four  years  previous  to  that  time, 
Mr.  Saxby,  an  Astronomer  at  Greenwdch,  while  compiling 
the  Nautical  Almanac,  became  aware  of  the  fact  that 
on  a  certain  day  in  October,  1869,  the  Earth,  the  Sun, 
the  Moon  and  the  planet  Mars,  would  be  all  in  a  line, 
which  would  undoubtedly  cause  an  extraordinary  tidal 
wave. 

As  contractor's  agent,  I  was  at  that  time,  October 
1869,  ballasting  the  western  part  of  the  Windsor  and 
Armapolis  Railway,  preparatory  to  handing  it  over  to 
the  Company  for  operation.  As  the  tides  in  the  Bay  of 
Fundy  have,  at  ordinary  times  a  great  range,  amounting 
at  springs  to  about  50  ft.  and  we  expected  them  to  be, 

then,  quite  out  of  the  common,  we  made  such  preparations 
as  were  possible,  but  the  tide  exceeded  our  utmost  expecta- 

tions. Large  areas  had  been  reclaimed  from  the  sea 
by  the  French,  and  the  dykes  had  been  extended,  as 
well  as  strengthened,  by  the  English,  after  it  had  passed 
into  their  hands,  and  had  held  good  for  over  100  years, 
so  it  was  hard  to  believe  they  were  not  safe.  But  when 

the  Saxby  Tide  came  in,  it  had  a  "  bore  "  of  such  size and  force  that  the  dykes  offered  no  resistance,  and  miles 

of  them  were  swept  away  in  a  moment  and  the  "  bore  " rushed  on,  wiping  out  fences,  railway  tracks,  etc.  and 
killing  cattle  which  were  pasturing  on  the  after-grass. 
On  the  Annapolis  end  of  the  railway,  the  damage  was 
not  very  great,  but  on  the  other  end  of  the  line,  near 
Wolfville,  and  especially  on  the  Grande  Pré  (the  scene 

of  Longfellow's  poem  of  "  Evangeline  ")  the  devastation was  appalling. 

Early  Exploration  in  the  Canadian  West 

Coming  to  the  mountains  of  British  Columbia  in 
1874,  I  had  a  few  experiences  out  of  the  common. 

In  1875  I  was  instructed,  by  Mr.  Marcus  Smith 
(my  Chief)  to  make  an  exploration  and  survey  for  a  line 
to  Bute  Inlet,  by  way  of  the  Homathco  River,  passing 
through  the  country  of  the  Chilcotin  Indians.  About 
ten  years  previously  Mr.  Waddington  had  obtained  from 
the  Provincial  Government,  a  concession  to  build  a 
trail  by  another  branch  of  this  river,  from  Bute  Inlet 
to  the  Cariboo  gold  mines,  and  during  the  year  1863, 
built  about  thirty  miles  inland  from  tide  water,  at  which 
point  his  men  came  in  contact  with  the  Indians  of  the 
Interior. 

So  far  they  had  been  assisted  by  the  Coast  Indians 
with  their  canoes,  who  lived  on  fish  to  a  great  extent, 
were  lazy  and  had  no  ideas  of  morality,  but  the  Indians 
of  the  Interior,  who  lived  on  meat,  acquired  by  hunting 
in  the  woods,  and  on  the  mountains  were  a  much  braver 
race  and  jealous  of  their  wives  and  families  —  and 
Waddington's  men  offended  them  deeply. 

They  ceased  work  in  the  Autumn  of  1863,  and  when 
they  returned  to  work  in  the  Spring  of  1864,  the  Indians 
descended  on  their  camp  at  night,  dropped  the  tent 
on  them  while  sleeping  and  stabbed  sixteen  men  to 
death,  while  tangled  under  the  canvas.  A  company 
of  volunteers  was  sent  out,  well  armed,  to  punish  them 
but  needless  to  say,  clerks  from  offices  in  Victoria  could 
not  overtake  Indians  on  the  mountainside. 

I  am  not,  however,  writing  an  account  of  the  Wad- 
dington Massacre,  except  insofar  as  my  personal 

experiences  are  concerned.  An  armed  survey  party 
passed  through,  accompanied  by  a  magistrate,  in  1872, 
by  another  branch  of  the  Homathco,  but  saw  little  or 
nothing  of  the  Indians.  I  went  through  their  country 
in  1875,  approaching  it  from  the  interior  where  the 
country  was  open  and  sufficiently  free  from  timber  to 
enable  us  to  ride  on  horseback. 

Mr.  W.  T.  Jennings  and  I  went  with  survey  parties, 
together,  to  a  point  near  Tatla  Lake  and  parted  there, 
he  going  North  East  towards  Fort  George,  while  I  turned 
South  West  towards  Bute  Inlet. 
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Eiprrlt^CM  with  Indluna 

U<  four 
or  !ivt  -M. 
Ebcrlb.  iiu  I.  and  a  n>ui>ic  m  JXllkcI^,  . 
man  and  a  M   u».     \Vc  louk  with  us  vhh 
clothes  and  ti>tKn.co  as  presents  for  the  1  ;l  we 

ikhould   meet   any.    On  our  s<xrond  day  ou^    ,■,'■, n   the 
main  jxirty.  we  found  a  liand  of  thirty  or  forty  Indians 

camptxl  on  a  -.     "       '        ■•en  a  lake  and  a  swamp  and 
puttini;    up    1^'  for    the    next    Wmtrr,     \NV 
off. 
to 
wil  :    niade  a   nu*si    uiij'  bo   we 
pat^.^^.  _;.'  our  presents  and  pk.l.,..-.  -;   way  tor 
another  couple  of  days  ride. 

On  our  return,  about  three  days  after,  we  pai>scd 
over  a  mountain  spur  at>)ut  two  miles  away  from  the 
Indian  Camp,  and  could  see  them  on  the  sandliar,  men, 
»t>men  and  children,  at  their  various  occupations.  When 

we  reached  there,  however,  every  «ni!  had  dKippt-ared, 
even  the  Iv  ere  after- 

wards, I  lU 

Our  pack  :  sere  running  loose  and  I  called  to 
the  packers  to  lead  them  by  the  halters,  which  they  did. 
as  the  Indiai\s  were  evidently  very  hostile  and  might 
stampede  them.  So  we  passed  on  qiiielly  and  liad 
gone,  say  a  couple  of  miles  further,  and  were  in  a  narrow 
defile  between  two  hills  and  riding  in  single  file,  when 
I  heard  a  noise  behind  and  on  looking  back  saw  a  dozen 
or  more  Indians  coming  full  gallop  on  horseback,  with 
very  scant  clothing  but  each  one  armed  with  a  Hudson 

Bay  Company's  musket,  having  a  barrel  over  three  tcet 
long  and  a  knife  or  some  other  weapon  in  a  belt — when 
they  came  close  they  opened  out  into  two  colimins.  one 
passing  at  each  side  of  us,  and  when  the  last  man  came 
even  with  me  (one  on  either  side  and  about  6  feet  away^ 
they  siopp)ed  dead,  throwing  their  horses  on  their 
haunches.  No  one  spoke — we  kept  on  our  even  way, 
a  fast  walk,  and  soon  left  them  behind.  I  confess  that, 
knowing  these  men  to  be  of  the  same  families  who  had 

murdered  Waddington's  pany  ten  years  before,  it  gave me  a  cold  chill  down  my  spine,  but  I  kept  outwardly 
calm,  knowing  that  any  sign  of  weakness  would  be 

ver>-  bad. 

WTien  we  had  travelled  another  mile  or  two.  our 
friends  repeated  the  operation,  and  when  they  pulled 
up  next  me.  one  of  the  Indians  of)ened  a  conversation  in 

■■  Chinook  "  and  said  they  would  accept   ihi 
offered  them  five  or  six  days  before.     This  I  . 
refused  to  consent  to,  and  stuck  to  it,  noiwii  ^ 

sundry-  threats,  but  on  the  advise  of  a  priest  v.  .  ;:c 
to  visit  them  a  few  days  later,  consented  to  hand  them 
over. 

The  priest.  Father  Maréchal,  had  only  been  visiting 
them  for  a  few  months  and  had  already  acquired  a 
considerable  influence  and  helped  me  in  every  way. 
This  party  of  Indians  left  us  for  some  hours,  but  when 
we  were  camping  for  the  night,  rode  up  again,  asked  for 
supper  and  were  refused.  We  did  not  however  pitch 
our  tents,  but  laid  them  on  the  ground  and  slept  on  top 

Indi. 

we  ;• 

!ig  al  a  dt»l«jK.c:. 

'.id 
Uy 

We  were  greatly  aniUMrd  at  thrvr  >»«jm«i,  »: 

wilKll    II 

olliers  ni 
-Il  t>Mry  luid  vcwrii  Ùtdu  ui  ciM.ii 

-A  number  of  the  men  came  in  my  camp  one  Sunday. 

in  Hell,  ay  il  Jiad  Ix-en  < 
and  illustrated  by  Mr.  Jv   _ 
an  accurate  description  it  appeared,  Mr.  Ji 

burnt  something  in  a  v   '   *  ■  '■    ! found  to  be  braridy,  and  . 
could  not  see  the  flame, 

good.     I    backed    up   Ji: 
them  a  similar  exhibition  to  liitir  \t^iy  ̂ cai  haiiik:.u.iioti. 

rei'  ■  K, 
which  w  :ne 
Hud  <T6 
in  til.  ta. 
It  consisted  oi  about  Juu  i,  r»  words,  mostly  hrench.  a 

few  English,  a  few  Spanish  and  si,ni.-  Irsdian  words.  It 
was  most  useful,  for  I  have  had  "any,  men  who 

spoke  only  French,  others  only  L-.-.^w^i,  others  Spanish 
(Mexican  packers)  and  Indians  of  two  different  inbes. 

That  is,  five  '  or  twenty- 
five,  and  our 

During     the    years     1876-1878  explorations    and 
sur\'e\'s  were  ma'  '                     "         '  '          '  hrough 
all  the  Passes  in         .  Pacific 

Coast  towards  the  \ciiuv.  Ik-ad  1  ''Jm 
Burrard  Inlet,  via  the  Fraser  .  crs, 
was  selected  as  the  most  favourable. 

Exploring  the  Peace  River  District 

But  in  187i),  tlie  .\1 
Tupper,  and  the  Chief  1 

rmined  to  put  off  co: 
>i\s,   and   in   the  nu 

exploration  of  the  Peace  Kiver  country  oie 

in  one  season  .  v  ,.,>;.iiiig  il  from  \   -    •  -  ■.  — 
as  to  the  o!  :n  the  way  ■«. 

as toilssuitaiii;:  ••'    -    ■• and  as  to  its  mi: 

tion,  irrcvocabl) . 

In  carryini;  out  this  idea.  I  h:  -'  •'     '-      •  '   "ling into  that  country,  a  party  of  i;  .en: 
Rev.  D.  M.  Cordon,  who  was  iiu  uicij   iruicipal  of 



472 JOURNAL     OF    THE     ENGINEERING     INSTITUTE     OF     CANADA 

Queen's  University  at  Kingston,  the  late  Dr.  G.  M. Dawson,  assistant  director  of  the  Geological  Survey 
with  Mr.  McConnell,  his  assistant,  who  was  afterwards 
director  of  the  Geological  Survey,  also  Mr.  H.  A.  F. 
Macleod,  who  with  myself,  was  to  report  more  particularly 
on  the  engineering  features  of  the  ground  we  traversed. 

We  came  from  Ottawa  to  San  Francisco  by  rail, 
thence  to  Victoria  by  boat.  There  I  chartered  the 

"  Princess  Louise,"  a  steamer  belonging  to  the  Hudson's 
Bay  Company,  which  took  us  to  Port  Simpson,  the 
natural  outlet  for  a  line  from  the  Skeena  River  Valley, 
and  one  of  the  finest  harbours  on  the  Pacific  Coast  of 
Canada.  Thence  we  proceeded  across  the  country,  by 
canoes  on  rivers  and  lakes,  and  on  foot  over  mountain 
trails,  etc.  to  Fort  Macleod,  on  Crooked  River,  a  small 
tributary  of  the  Peace. 

At  Fort  Macleod  we  patched  up  an  abandoned 

boat  of  the  Hudson's  Bay  Company,  caulked  the  seams with  leaves,  etc.  and  drifted  down  the  Crooked  River, 
the  Parsnip  and  the  Peace  to  Rocky  Mountain  portage — 
about  one  hundred  and  fifty  miles — one  man  baling  all 
the  time.  At  the  other  end  of  the  portage  (opposite 
Hudson  Hope)  we  made  a  raft  and  drifted  on  it  nearly 
one  hundred  and  fifty  miles  further,  to  Fort  Dunvegan, 
where  we  scattered. 

The  slopes  of  the  valley  facing  the  South,  are  generally 
devoid  of  timber,  but  largely  covered  with  bushes  bearing 
berries,  which  at  the  time  oi  our  passing  were  just  ripe, 
and  bears  of  all  varieties  had  gathered  there  to  feed  on 
them.  In  drifting  on  a  boat  of  raft,  we  made  no  noise 
and  had  an  opportunity  to  see  them  at  close  range.  I 
remember  being  struck  with  admiration  at  seeing  a  large 
grizzly,  lying  on  her  back  and  playing  with  two  cubs, 
as  I  have  seen  an  acrobat  at  a  circus,  tossing  a  child 
about. 

From  Fort  Dunvegan,  we  scattered  —  Mr.  Macleod 
and  I  hired  the  few  horses,  (six),  which  the  Hudson's  Bay 
Company  had,  to  carry  our  provisions,  and  travelled 
South  about  fifty  miles  to,  approximately,  the  place  now 
known  as  Grande  Prairie,  all  the  way  through  excellent 
land.    There  we  parted,  he  going  West  and  I  going  East. 

I  crossed  Smoke  River  and  its  branches  to  Sturgeon 
Lake  where  there  was  a  band  of  Crée  Indians,  and  then 
to  Lesser  Slave  Lake,  passing  through  a  country,  all  of 
which  was  fit  for  cultivation  and  settlement  if  the  climate 
should  not  prove  too  rigorous. 

From  Lesser  Slave  Lake  we  returned  to  Dunvegan 

by  the  regular  Hudson's  Bay  trail,  crossing  the  Peace at  what  is  now  known  as  the  town  of  Peace  River  —  but 
there  was  not  even  a  single  inhabitant  there  at  that 
time. 

We  reached  Lesser  Slave  Lake  on  a  July  evening, 
and  in  front  of  the  Fort,  at  the  head  of  the  Lake,  there 
is  a  large  flat,  flooded  at  times,  on  which  grew  coarse 
grass  —  on  this  were  several  mowing  machines  at  work, 
also  horse  rakes,  and  men  stacking  the  hay,  as  well  as 
some  milch  cows  grazing,  and  all  this,  seen  in  the  light 
of  the  setting  sun,  seemed  to  me,  after  some  months  in 
the  wilds,  to  be  one  of  the  most  peaceful  and  beautiful 
scenes  I  had  ever  witnessed. 

The  country  from  Peace  River  Crossing  to  Dunvegan 
was  over  a  plateau  of  indefinite  extent,  at  an  elevation  of 
several  hundred  feet  above  the  Peace  River,  and  all  of 
it  fit  for  settlement. 

All  the  way  from  Lesser  Slave  Lake  to  Dunvegan, 
a  distance  of  perhaps  one  hundred  and  twenty  miles, 
we  did  not  meet  a  human  being  at  that  time,  nor  in  all 
that  country,  except  about  three  Indian  families  and 
those  Crées  at  Sturgeon  Lake. 

All  the  members  of  our  party  assembled  again  at 
Dunvegan,  early  in  September  and  made  a  joint  report, 
which  was  wired  to  Ottawa  from  Battleford,  the  nearest 
telegraph  station.  Açd  we  then  each  took  up  our  journey 
for  home,  breaking  up  the  best  informed,  most  congenial 
and  happiest  party,  with  which  it  was  ever  my  good 
fortune  to  be  associated. 

One  of  the  Pioneers 

Before  leaving  the  subject  of  my  Peace  River  trip, 
it  might  not  be  amiss  to  mention  my  meeting  there  with 
an  Irishman,  who  assisted  me  for  a  few  days  while  making: 

my  way  southward  from  Hudson's  Hope  on  the  Peace, across  a  couple  of  spurs  of  the  Rockies  to  Pine  River. 
He  was  an  intelligent  and  educated  man  and,  sitting 

round  oiu"  camp  fire  at  night,  we  had  reminiscent  chats, 
when  he  told  me  that  he  had  been  adopted  and  brought 
up  by  a  maiden  aunt  in  Ireland.  But  when  grown  up 

to  man's  estate,  he  decided  that  he  was  not  adapted  tor 
an  old  maiden  lady's  pet,  and  so  came  to  British  Columbia with  the  rush  to  the  Cariboo  Gold  Mines,  about  1860. 

He  mined  in  many  of  the  camps,  doing  fairly  well, 
but  acquired  bad  habits  —  and  despite  good  resolutions, 
returned  to  them  again  and  again,  and  was  going  down 
hill.  So  he  decided  to  retire  to  the  wilds  and  live  by 
hunting  and  trapping,  far  from  temptations. 

When  I  met  him  he  had  a  nice  little  shack  about 

the  size  of  a  ship's  cabin  and,  having  some  tools,  he had  made  it  comfortable,  clean  and  neat.  He  had  a 
good  supply  of  provisions,  ammunition  traps,  etc.  also 
a  net  with  which  he  was  catching  white  fish  in  a  nearby 
lake  and  drying  them  as  feed  for  his  dogs,  during  the 
coming  Winter. 

Once  a  year  he  went  out  to  the  banks  of  the  Peace 
River  to  meet  a  trader,  sell  his  furs  and  lay  in  supplies 
for  another  year,  and  he  suggested  to  me  that  he  was 
now  living  an  abstemious  life,  like  a  gentleman,  and 
without  temptation. 

In  my  official  report  of  this  trip  I  commenced  with 
an  itinerary  and  mentioned  his  surname  only  (Mr.  Axxxx) 
as  one  who  had  assisted  me,  and  then  went  on  to  describe 
the  country. 

Some  three  years  afterwards  I  had  a  letter  from  a 
newspaper  editor,  who  had  read  the  report,  and  had  come 
to  this  country  in  the  Cariboo  days,  with  a  young  Irishman 
of  that  same  name,  whose  aunt  was  now  old,  in  bad 
health  and  anxious  to  be  reconciled  to  a  long  lost  nephew, 
if  he  could  be  found. 

I  had  his  receipt  for  money,  with  his  signature,  still 
in  my  note  book,  tore  the  page  out,  sent  it  to  his  friend 
the  editor,  and  he  turned  out  to  be  the  very  man  wanted. 
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Throoib  the  kindness  of  s»iine  of  the  Mudvm'N  Hay 
Canpftny  officials,  wc  tovnid  tum.  uflrr  a  iwu  year;»' March,     lie  went  buck  lo  I  was  with  the  aunt  for 
«ome  lime  before  f>er  death   i  left  hun  a  competency 

Mv  new>ixii)er  friend  told  n>e.  manv  \enTs  after, 
t^         '  ■■<•  m  In-I ai'  b;ick  tv 
nwrc  lo  IV.uf  River,  lo  lead  ihc  lite  of  a  hcfuut,  Iror 
from  temptation. 

I  have  mentioned  him  as  a  type,  with  several  of 
whom  I  came  in  contact,  at  odd  times  in  the  mountains. 
who  could  not  trust  iju-msflvi's  lo  live  amonn  iheir 
fellows. 

In  1917,  after  a  lapse  of  just  lliirty-eiKht  years,  it 
was  mv  privilcije  lo  visit  this  counlr>'  a^ain,  and  lo 
travel  by  railway  in  a  sleeping  car  from  Edmonton  lo 
Peace  River  and  shortly  afterwards  to  travel  by  motor 
from  there  lo  Dunvegan.  In  all  this  motor  trip  from 
Peace  River  Crossing  to  Dunvegan  and  on  lo  Spirit 
River  (formerly  known  as  (ihosl  Crcvk)  there  were  g(xxl 
country  roads,  for  we  made  ninet\'  miles  in  about  seven 
hours,  and  all  the  wa\-  was  ilirough,  or  in  sight  of.  wheat 
fields  —  and  the  houses  were  suflicienlly  close  lo  each 
other  lo  support  schools  at  reasonable  distances. 

This  was  a  wonderful  transformation  in  thirty-eight 
years,  and  on  this  latter  trip,  I  was  f)ermitted  lo  descend 
the  Peace  River  some  three  hundred  miles  farther  North, 

on  Lord  Rhondda's  lx>at.  the  "  D.  A.  Thomas  "  lo  Fort 
N'ermillion,  and  found  the  country  for  all  that  distance. as  fertile  as  tliat  round  Dunvegan.  and  saw  splendid 
grain  crops  raised  at  the  experimental  farm  at  Vermillion. 

I  relumed  to  British  Columbia  by  the  Pine  River 
Pass,  with  a  pack  train  of  about  thirty  animals.  We 
had  been  dela\ed  by  various  causes  and  onlj-  reached 
its  summit  October  1st  1879.  There  we  were  caught 
by  a  fall  of  snow,  which  ended  the  feed  for  our  poor 
animals,  with  still  two  hundred  miles  to  go,  e.\cept  for 
one  night  on  a  prairie  covered  with  lupins,  which  stood 
above  the  snow. 

On  reaching  the  Nechaco  River,  we  obtained  a  boat 
and  taking  most  of  our  baggage,  descended  it  and  the 
Fraser  River,  for  over  one  hundred  miles  with  ice  forming 
along  the  shores,  and  ran  all  the  rapids  without  a  pilot, 
except  the  Fort  George  Canyon,  till  we  reached  civiliza- 

tion at  Quesnel  Mouth. 

Building  the  Canadian  Pacific  Railway 
In  the  end  of  1879  the  Government  at  Ottawa  decided 

to  adopt,  as  the  route  for  the  Canadian  Pacific  Railway, 
a  line  through  the  Yellow  Head  Pass  and  N-ia  the  Thompson 
and  Fraser  Rivers  to  Port  Moody  on  Burrard  Inlet, 
and  at  once  called  for  tenders  for  the  consiruclion  of 

that  portion,  extending  from  Emory's  Bar,  five  miles 
west  of  Yale  dhe  head  of  river  navigation >  lo  Savonas 
Ferry,  at  the  outlet  of  Kamloops  Lake  (ihe  beginning 
of  inland  navigation)  a  distance  of  one  hundred  and 
twenty-eight  miles. 

This  was  de\ided  into  four  contracts,  and  I,  hanng 
been  identified  with  the  canyons  of  the  Fraser,  which 
had  been  pronounced  b\'  some  prominent  engineers 
as  impracticable  for  a  railway,  was  given  charge  of 
Contract  GO,  which  embraced  those  canyons. 

Wt'l 

rk  was  :r 
t  .iTui  ;. 
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came  i- 

Hn 
 

.>n  and   > 
I  and  by  boat  to  Victoria,  which  was  the  only 
   ..<  route  at  llial  lime. 

As  s«x»n  .IS  snow  had  pone,  at  the  end  of  April,  we 

pn»  ' 'iy  out  the  work. as  our  standard. 
a  maximum  of  tour  <  :  une  per 
except  in  one  or  tw  where  u..  ,,..^  .^   .^ 
allowed  lo  consider  .rper  and  report  on 
them. 

We  had  located  about  two  miles,  with  the  above  as 
a  standard,  when  I  receive*'  rain  Érom  the   chief 
engineer    lo   "locate  the   l.     ,         possible  line,   with 
workable  curves  and  grades." 

I  slopped  t^       -.      '       -'    V     -'■    •■ VNTiite,  my  priih 
of  the  Canadia: 
spent  a  day  e\ 
points,  and  ado;  is  our  maximum. 
with   one   per   l         ,             mir.'ion   of   the 
ground  was  such  that  sleepemng  ukl  not 

reduce  the  work  much,  but  ̂ harpein-.s  -j.  ̂ ^■■■^  .-. ...m do  wonders  in  avoiding   lumiels  and  other  i 

works,  and  we  consider n"!         •   '  ihe  si-,irpeïi 
we  were  then  justified  i;  .aconunental 
h  ne 

In  order  lo  reduce  the  anrninT  of  excaN'ation  we 
in  many  places  built  the  line  e  face  of  bluffs 
where  there  was  good  foundation  i.  i  ".j.i-,  but  no  buiWrr-.* 
stone  available  till  it  should  come  by  train,  so  in- 
were  built  with  stef)s  cut  in  the  rock  for  the  post*.     \Sc 
built  many  such,  with  the  outer  post  ihiny  or  more 
feet  in  height  and  the  irmer  one  ven.'  shor*  haps 
without  a  ix>si  at  all,  but  the  end  of  ihi  -ung 
directly  on  the  rock. 

There  was  a  sf>ecial  design  made  for  e-»  *■  ̂^ — •    -f every  trestle  and,  though  some  of  them  wert  i 
for  ten  or  twelve  \\  rwards,  not  one  oi  uieai  cvcr 
failed  or  caused  an  , 

Labour  Difficulties 

One  of  Mr.  Onderdonk's  preate«i  difficuhie*  wa<  the 
shortage  of  labour.    En:  -^ 
sent  up  men  who  had 
and  we  often  saw  broken-down  Ui:  : 
that    class,    in   cuttings,    with    fasi   -    —      y 
clothes  and    perhaps   patent    leather   siK>es.     So,    early 

in  1882  he  had  two  sh-^  '      '       •  '  •    - '-      —' 
over  lo  the  work,  one  l! 
as  ihey  did  in 
kept  below  dev. 
liatches    on.     U;i  lix    raii*a>,    Uic>      icik>kcd 
well  and  in  good  i  .  but  after  a  few  da\-s  wxirk 
many  developjed  scurvy,   the  result   no  doubt  of  bad 
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ventilation  on  board  ship,  and  I  am  confident  five  per 
cent  of  them,  or  more,  died.  As  soon  as  a  man  was 
taken  ill  his  comrades  would  not  touch  him,  or  wait 
on  him,  consequently  very  few  recovered.  His  friends 
would  not  even  bury  his  body  ;  that  had  to  be  done  by 
white  men. 

Contract  60  was  completed  early  in  1884,  and  my 
work  for  the  Government  came  to  an  end.  I  at  once, 
however,  entered  the  service  of  the  Canadian  Pacific 
Railway  Company  and  took  charge  of  construction  from 
Savona,  eastward. 

I  had  then  been  ten  years  in  the  service  of  the  Govern- 
ment, in  British  Columbia,  on  the  explorations  and 

surveys  for  the  selection  of  a  route,  and  on  construction, 
and  had  the  pleasantest  relations  with  my  Chiefs,  Hon. 
Alexander  Mackenzie,  Minister  of  Railways  till  1878, 
who  loved  to  be  talked  to,  and  so  saved  the  trouble 
of  studying  reports,  my  dear  old  Chief,  and  life  long 
friend  Sir  Sand  ford  Fleming,  and  later  my  dear  friend 
Sir  Collingwood  Schreiber. 

The  track  from  the  West  was  connected  with  that 
from  the  East  at  Craigellachie,  three  hundred  and  fifty 
miles  from  Vancouver,  on  November  7th,  1885,  but 
it  was  not  opened  for  traffic  till  July  1886. 

At  the  driving  of  the  last  spike,  by  Sir  Donald  A. 
Smith,  there  were  present,  as  the  British  Columbia 
contingent,  Marcus  Smith,  representing  the  Dominion 
Government;  M.  J.  Haney,  representing  Onderdonk, 
and  Major  Rogers  and  myself,  representing  the 
Company's  work  Eastward  through  British  Columbia. 

Extension  of  the  Canadian  Pacific  to  Coal  Harbour 

Early  in  1886,  the  Railway  Company  decided  to 
extend  the  line  from  Port  Moody,  the  Government 
terminus,  along  the  shores  of  Burrard  Inlet  to  Coal 
Harbor,  where  the  City  of  Vancouver  was  afterwards 
laid  out  and  built,  and  this  extension  came  under  my 
charge,  as  engineer  of  the  Pacific  Division,  which  was 
most  gratifying  to  my  personal  vanity,  for  the  following 
reason. 

In  1877  while  I  was  in  charge  of  a  survey  of  the 
line  from  Yellow  Head  Pass  to  Burrard  Inlet,  the  chief 
engineer,  Sir  Sandford  Fleming,  applied  to  the  Admiralty 
for  reports  on  the  various  terminal  ports  in  British 
Columbia,  which  it  was  possible  to  reach  with  a  railway 
line,  and  more  particularly  on  Burrard  Inlet.  These 
reports  were  to  be  by  some  of  the  naval  officers  who 
had  charted  the  Coast,  many  years  before,  and  were 
then,  most  of  them,  on  the  retired  list  with  the  rank  of 
admiral.  The  naval  officer  (admiral)  then  in  command 
at  Esquimalt  was  also  asked  to  report  on  these  harbours. 
He  consulted  with  people  on  Vancouver  Island  who  were 
personally  interested  in,  and  partisans  of  other  routes, 

and  by  their  advice'  he  made  a  trip  to  Yale  and  the 
Fraser  Canyons,  and  reported  that  he  had  inspected 
that  line  and  could  state  from  personal  knowledge,  that 
it  was  impracticable  for  a  railway.  Also  that  he  had 
been  advised  to  the  same  effect  by  prominent  engineers 
and  that  it  was  therefore  useless  to  report  on  Burrard 
Inlet  as  a  terminal  harbour  for  that  Une,  so  he  passed  it 
over  without  a  report. 

It  was,  therefore,  must  gratifying  to  me,  whose 
opinion  as  to  this  harbour  and  route  had  been  treated 
slightingly  by  so  prominent  a  person  as  the  admiral  on 
the  station,  that  I  should  have  charge  of  the  extension 
of  the  line  to  this  place  and  the  building  of  the  first 
wharves  and  terminals. 

I  continued  as  engineer  of  the  Pacific  Division  of  the 
C.  P.  R.  from  1886  to  1903,  and  superintended  the  replace- 

ment of  the  wooden  bridges  by  steel  and  masonry  —  and 
most  of  the  trestles  by  fills  with  walls  where  necessary, 
and  have  finally  retired  from  the  service  in  1920,  having 
been  over  sixty-seven  and  a  half  years  at  work,  and 
having  had  the  happiest  and  most  interesting  life  which 
was  possible,  and  for  which  I  am  duly  thankful. 

As  most  of  those  under  whom  I  served  on  the 
Canadian  Pacific  Railway  are  still  in  charge  of  the  destinies 
of  that  Company,  it  would  hardly  be  fitting  in  me  to 
refer  to  them  or  say  how  highly  I  appreciate  them. 

The  Development  of  the  Steam  Engine  in  the 
Maritime  Provinces  of  Canada 

D.  W.  Robb,  M.E.I.C. 

Although  Nova  Scotia,  New  Brunswick  and  Prince 
Edward  Island,  the  Maritime  Provinces  of  Canada,  are 
more  widely  known  for  the  extent  and  importance  of 
their  fisheries,  lumbering,  mining  and  some  departments 
of  agriculture,  particularly  apples,  potatoes,  etc.  than 
for  mechanical  and  engineering  achievement,  it  is  interest- 

ing to  find  that  in  the  early  development  of  steam  engines 
for  steamers,  locomotives,  and  later  in  connection  with 
electrical  apparatus,  a  department  of  engineering  which 

Advance  proof  of  paper  to  be  read  before  the  Eighth  General 
Professional  Meeting  at  Halifax,  October  14,  1920. 

has  contributed  more  towards  the  rapid  progress  of  the 
world  during  the  nineteenth  century  than  any  other; 
the  little  provinces  by  the  sea  were  among  the  first  on 
this  side  of  the  Atlantic. 

When  we  remember  that  the  first  practical  steam 
engines  were  built  by  Watt  from  1775  to  1800  and 
that  we  are  only  now  celebrating  the  centenary  of  Stephen- 

son who  started  the  steam  locomotive  on  its  triumphant 
career,  it  may  surprise  many  of  us  to  find  that  as 
early  as  the  years  1844-48  and  1854,  John  Waring  and 
John  Smith,  pioneer  engineers  of  St.  John,  N.B.,  designed 
and  built  marine  engines  for  steamers  nmning  on  the 
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Si.  Jt>lui  River.  Slatimuirv  c-n>;mes  wrrtr  bmlt  b\ 
éb  H   t-'î  al  St.  Jolwi.   NM    •    .  -rly  as  IKIiK   - 
nv  :c  bmlt  by  Mr.  1  Iteimv  IHtA)     (hu- ni 
Mr    I  lin.i»nH>ti\r>  II. m, cil  a  tram  (i>r  thr  lair 

Kiiii;  1  ihcii  l'ruKc  i>l   \Nalc^,  when  he  viMte<l 
Canada  iii  Ibu). 

Il  nuiy  Ik*  interesting  to  jjive  a  few  parti     ' 
recard  to  t)>c  steanurs    and  eiuiines    rclerre<l    i 
I  am  i-  '        .lin  H.  RetaUick  oi  Si    j. 
has    s«  -h     lieo.     H.     WaruiK.     .  i 

of  Jolm  \Satin>:  une  of  tlie  piunei-r  engine  biuidcr^ 
referrtd  lo  above,  ilie  following:  jwriiculan»; 

Thf  steamer  '"  Reindeer."  for  service  on  the  St.  John 
River,  was  built  in  1H44.  Her  en^ines  were  compound, 

ihe  high  pressure  cyhnder  bcinj;  honztnital  with  <'••>>•  • 
son  link  motion  and  the  low  pressure  cyhnder  o 
Captain  Relalhck  states  lliat  this  was  the  first  coinimuMu 

enj;ine  that  was  run  successfully,  (prolxibh'  he  nuans 
for  marine  service),  but  ii  must  liave  been  amonji  ilie 
first  cx>mpound  engines  built  for  any  purpose.  This 
engine  was  designed  by  Tippitts  and  Wanng-  buill 
bv  John  Smith  at  St.  John.  N.B.,  and  must  have  been 
of  good  design  and  construction  as  it  was  transferred 

lo  the  steamer  "  Antelope,"  also  a  river  boat,  in  18G1 
and  later  installed  in  the  steamer  "Admiral,"  which  was 
broken  up  in  the  year  1915,  so  that  this  engine  passed 

the  scriptural  "three  score  and  ten". 

The  steamer  "  John  Waring  "  was  built  in  1848  at 
\Vi  •  .  N.B.  by  Mr.  McConnel.     The  engines  were 
bu:  !in  Waring  and  had  two  lugh  pressure  cyUnders. 
The  boat  was  a  side  wheeler  as  the  water  is 

ver>'  shallow  at  Woodstock.  The  "  John  Waring  "  was launched  under  steam  and  came  direct  from  Woodstock 
lo  Indiantown,  just  above  the  reversing  falls  at  St.  John, 
about  140  miles.    She  was  considered  very  fast. 

The  next  steamer.  Captain  Relalhck  states,  was  the 

"  Anna  Agusta  "  built  at  Fredericton.  The  engine  was 
a  horizontal  low  pressure,  or  single  cylinder  engine, 
placed  on  one  side  of  the  boat  with  the  boiler  on  the 
opposite  side  and  was  built  by  Fleming  and  Humbert 
of  St.  John.    She  was  a  side  wheeler  also. 

One  of  the  earliest  steamers  was  the  "St.  John" 
built  at  East  St.  John.  She  was  a  side  wheeler.  The 
engine  was  built  by  John  Smith.  Captain  Retallick 
says  it.  (the  reciprocating  pan  of  the  engine),  looked 
like  a  saw  mill  gate  or  sash  moving  up  and  down.  This 
boat  was  launched  under  steam  and  managed  to  paddle 
around  into  St.  John  Harbour  under  her  own  power, 
but  the  hull  was  so  full  aft,  that  she  would  not  steer. 
Later,  after  a  new  stem  was  added,  making  her  about 
34  feet  longer,  she  worked  satisfactorily. 

George  Fleming  of  Dv-sart,  Scotland,  who  ser\-ed  his 
apprenticeship  at  Dunfermline,  grandfather  of  the  present 

owners  of  the  PhoenLx  Foundr\-  and  Locomoti\e  Works, 
established  at  St.  John  in  1835,  and  built  quite  large 
marine  engines  for  serNice  on  the  St.  John  River.  Bay  of 

Fu  '  d  later  for  the  Prince  Edward  !>!, 
iw  c  boats,  the  "  Rothe^y  "  and  "  D..        . . 
lor  nver  service  were  famed  all  over  Canada  for  iJicu  spcrd. 

•-oordf  of  ihr  Co thorn  ituit  Mr 
«ft     ftmti 

>•-     !..     Ilr 
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:  y-ji. 

In  t'  ■ 

krK>wn  t 
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a:     ..,    ̂ i    John        •         u    .         .        - Ir.  i.)avies.  Sr..  ii. 

a.  M        M 1.   M.  :)d 
later  al   New    tjlasjiu\*.   .  W.   k.j. 
The    Truro    Foundry    ;::  -     Con. 
Burrell  Johnson  Iron  Works  ol   "i..-.:     . 
built  tug  boats  and  smn!'  -'.-.•■.        n^i;....  ^^ 
considerable  size,  Waler^-.  -,  etc.  :it- 
gomery  Iron  Works  at  iiunax  and  Mo«r  ?;.;ii'jndft. 
The  .\Iontgomery  company  bu>ll  a  few  kiconx>l>ve» 
which  were  us<jd  on  the  Intercolonial  Railwa\ . 

From  1885  to  1890  the  us.      '     '    -  fur 
lighting,  tramways  and  other  pur 

extensively   y      '  '    ̂ in  Canada. 

oftheincrea-  :ipruve>. 
suitable   for   ■  d>Tiar: 
engine  shaft,   was  the  Robb  É: 
Amherst,  N.S.     This  concern,  w 
with    the    General    Electric    C- 
Company  and  other  manufacturer?  >  •; 
succeeded    in    producing   combined 
electric  machines  in  l' 
services  for  which  t 
of  these  engines  was  designed  and  ouiii  by  iht 

Engineering  Company  at  .\mherst,  N.S.  in  ..-.•  .. 
under  the  direction  of  E.  J.  .•Vrm-irung.  who  was  a 
pupU  of  the  late  Professor  John  E.  Swcct  of  S\Tacusf. 
New  York,  one  of  the  best  kiwwn  designers  and  builders 
of  high  speed  engines  and  a  great  «lucaliomst  in 
mechanical  engineering. 

Mr.  Armstrong  was  able,  during  the  few  months 
he  spent  at  Amherst,  through  his  thorough  krumiedge 
of  the  inier-cliangeable  s\-tem  u-^1  m  buildine  high 
sjieed  enkiines  and  hi-  .nd 
■-hop  ir'.-'.rucior,  to  <  .bb 

'  that  il..  rae 

1';  -   boys.    I    .  ,    .ij;jç 
equal  to  the  r  else- 

where. He  a!  •■  its 
own   steam  in 

which  engine--    . work,  not  only 
the  first  in  this  luiiJ.  u^    a:^.i  i 
type  to  Great  Bniain,  Spain.   ...  . 
America,  British  Guiana  arxl  sevcnti  ul  the  West  India 
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Islands.  The  exceptional  compliment  was  paid  to  these 
works  of  receiving  an  order  for  a  compound  electric 
engine  for  use  and  educational  purposes  in  the  Manchester 
Technical  School  at  Manchester,  England. 

The  steam  turbine  has  to  a  considerable  extent, 
supplanted  the  reciprocating  steam  engine  for  large 
electric  units  where  steam  furnishes  the  motive  power. 
Oil  and  gas  engines  are  making  considerable  headway 
for  the  smaller  units  and  to  some  extent  for  marine  use. 

The  tremendous  development  of  water  powers  in 
Canada  has  also  restricted  the  use  of  steam  engines  for 
electric  production,  but  as  yet  the  marine  field  is  to  a 

very  large  extent  held  by  the  steam  engine.  In  passing  it 
will  no  doubt  be  of  interest  to  mention  that  the  triple 

expansion  engines  to  be  installed  in  Nova  Scotia's  two largest  ships,  8100  tons  each,  were  built  at  Amherst. 

One  of  these  ships  the  "  Canadian  Mariner  "  was  laimched 
from  the  Halifax  Shipyards  on  the  4th  of  September 
and  the  other  is  well  advanced  in  construction. 

There  is  no  doubt  that  steam  engines  will  continue 
to  be  built  and  used  for  ship  propulsion  for  some  time 
to  come,  or  until  the  rapid  changes  constantly  taking 
place  in  engineering  construction  bring  forth  something 
better  or  more  effàcieat  and  economical. 

Concrete  in  Alkali  Soils  and  Waters 
A.  S.  Dawson,  M.E.I.C,  Chief  Engineer, 

Department  of  Natural  Resources,  Canadian  Pacific  Railway, 

The  action  of  alkali  soils  and  alkali  waters  on  concrete 
is  not  a  recent  development,  and  is  one  of  extreme  import- 

ance, not  only  to  engineers  and  chemists,  but  to  all 
governments,  corporations,  and  individuals,  whose  money 
is  being  used  in  the  construction  of  works  in  districts 
where  certain  conditions  exist. 

The  question  was  studied  some  fifty  years  ago  by 
members  of  an  International  Association  of  Testing 
Materials,  on  the  coasts  of  France  and  Algiers.  It  has 
been  discussed  in  the  United  States  for  some  fifteen  years 
by  the  American  Society  of  Testing  Materials,  the 
American  Society  of  Civil  Engineers,  the  Bureau  of 
Standards,  and  the  United  States  Reclamation  Service, 
as  well  as  by  some  universities  and  engineers  specializing 
in  concrete  work. 

In  Western  Canada  the  subject  is  of  still  more  recent 
birth,  and  has  had  the  attention  of  many  interested 
parties  since  about  1913. 

The  general  effect  of  these  investigations  has  not 
been  to  condemn  concrete  as  a  structural  material,  but 
in  some  measure  to  confine  it  to  its  proper  field,  and  to 
prevent  its  mis-use.  Concrete  has  been  found  so  generally 
serviceable  and  beset  with  so  few  disadvantages,  that  its 
use  has  been  generally  recommended  without  any  reserva- 
tions. 

Actual  results  have,  however,  proven  conclusively 
that  concrete  has  its  limitations  as  a  structural  material, 
where  certain  ground  and  water  conditions  are  known  to 
exist. 

In  1918,  the  subject  received  considerable  attention 
at  a  Professional  Meeting  of  the  Western  Branches  of 
The  Engineering  Institute  of  Canada,  at  Saskatoon;  and 
the  writer  then  presented  a  paper  on  behalf  of  a  Committee 
appointed  by  the  Calgary  Branch  of  The  Institute.  This 
paper  is  also  written  on  behalf  of  that  Committee. 

Read   at   the  Western  Professional  Meeting,  Banff,  August 
16th,  1920. 

Causes  of  Disintegration  of  Concrete 

The  general  usual  causes  of  the  disintegration  of 
concrete  may  be  summarized  as  follows: — 

(1)  Bad  workmanship. 
(2)  Poor  and  unsuitable  materials  ;  and  badly  graded 

and  proportioned  mixtures,  including  the  amount 
of  water  used. 

(3)  Alternate  wetting  and  drying  out,  and  alternate 
freezing  and  thawing  out. 

(4)  Destruction  and  removal  of  the  protecting  outer 
skin  from  various  causes. 

(5)  The  presence  of  an  excess  of  alkali  salts. 

It  is  unnecessary  to  mention  the  effects  of  frost 
before  setting,  the  erosion  of  the  outer  skin  by  excessive 
velocities  and  other  mechanical  agencies,  which  to  a  great 
extent  can  be  provided  against  during  construction  and 
subsequently,  by  various  well  known  methods. 

This  paper  deals  primarily  with  the  effects  on  concrete 
of  alkali  soils  and  alkali  waters. 

Origin  of  Alkali  Salts 

First,  a  brief  simimary  of  the  origin  of  alkali  salts 
will  be  of  interest  to  members  who  may  have  forgotten 
some  of  their  earlier  knowledge  of  chemistry. 

The  "Alkalis"  as  they  are  called,  are  carried  into  the 
soil  with  the  other  elements  which  form  its  inorganic  bulk 
by  the  pulverization  of  rocks  and  minerals;  by  the  de- 

composition of  inorganic  sediment  held  in  solution  by 
water;  by  glacial  action;  seepage  from  rivers  and  numerous 
other  sources. 

Alkali  in  the  popular  sense  is  a  term  used  to  designate 
the  soluble  salts  that  have  accumulated  in  the  arid  and 
semi-arid  regions.  In  the  humid  districts  these  salts  are 
leached  out  of  the  soil,  and  removed  through  natural 
drainage  channels. 
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Oxygen  acts  on  poiash.  soda.  lime,  and  magnesia; 

and  forms  what  are  know         ■' .  "alkali  hases". 
Oxytjen  unites  with  ,  ni  and  lornu  potasJ». 

Oxygen  unites  with  sodium  and  forms  soda. 

Ox\gi-n  unites  with  >    '  and  (orms  lime 
Oxvgi-n  unites  with  :  vUii  and  lurnis  nui:nesi«. 

Bui  — 

Oxysen  unites  with  silica  and  forms     '  id. 
Ox>>;fn  unites  with  carl»>n  and  lurih  ;c  acid. 
Oxygen  unites  with  phosphorus  and  lonns  phosphoric 

acid. 

Oxygen  unites  with  sulphur  and  forms  sulphuric  acid. 

These  acids,  called  nu-tallic  and  mineral  acid;;,  liave 

a  p«at  aMnity  for  the  alkali  Ixises  forming  "salts";  and this  is  where  the  whole  trouble  with  alkali  soils  begins. 
These  niineral  or  metallic  acids  attack  the  alkaline 

bases  with  the  following  results: 

Silicic  acid  forms  siUcate  of  potash,  soda,  lime,  and 
magnesia. 

Sulphuric  acid  forms  sulphate  of  potash,  soda,  lime, 
and  nïagnesia. 

Carbonic  acid  forms  carbonate  of  potash,  soda.  lime, 
and  magnesia. 

Phosphoric  acid  forms  phosphate  of  potash,  soda, 
lime,  and  magnesia. 

The  sails  usually  present  in  jo'eatest  amounts  in  the 
soils  and  waters  in  the  middle  West,  are  the  sulpluiles. 
carbonates,  and  chlorides  of  sodium,  magnesiiun,  and  in 
a  small  degree  the  calciums. 

It  is  the  carbonate  of  soda,  or  what  is  commonly 
called  sal-soda  which  forms  what  is  generally  termed 

"Black  Alkali",  and  the  sulphate  of  soda  commonly 
called  "Glauber  Salt"  which  constitutes  what  is  termed 
"White  Alkali".  Numerous  other  salts  are  of  course 
formed  by  combining  the  alkali  bases  and  the  mineral 
acids,  but  these  are  not  so  important  in  this  connection. 

When  water  is  brought  into  the  question,  the  distribu- 
tion of  these  salts  is  largely  aided  by  the  fact  tliai  the 

alkalis  are  extremely  soluble  in  water.  When  these 
solutions  are  brought  to  the  surface  evaporation  takes 
place,  and  an  accimiulation  of  alkali  salts  become  endent. 

Importance  of  Sulphates  and  Chlorides 

Chemists  have  as  yet  been  imable  to  agree  on  the 
determination  of  the  exact  reactions  which  are  the  cause 
of  the  disintegration  of  concrete;  but  investigation  has 
shown  that  the  sulphates  and  clilorides  appear  to  be  by 
far  the  most  active  salts  found — and  it  is  generally  now 
admitted  that  magnesium  sulphate,  magnesium  chloride 
and  sodium  sulphate  are  the  most  active  sails  fuund  in 
alkali  soils  and  waters. 

Th>  '   '■  I-  acts  on  the  calcium  hydrate of  the  V  .  lum  sulphate,  and  the  latter 
cor.  .  Ji  liic  aiuiiuiui  ui  ihe  cement,  forming  calcium 
sulj'  unaie.  whobc  irysiailization  gives  rise  to  swell- 

ing and  cracking  in  the  material,  and  a  corresponding 

destruction  of  all  cohesion.  Similarh',  sodium  sulphate 
combines  with  the  calcium  hydroxide  of  the  cement. 

f.>: 
II. 

v.: 

II  hydroxklr.    This  also  brines  up 
     differmce  m  the  «fuscepiibilitv  of 

•■>  to  the:*  dkrstrucUve  «i;efK.-|««. 

Action  u(  Ground  NSaler 

It   ha^   l-..-ti   it.-i.-rf  11  ••, fit   )  i\    «.i-\<-'it   ih«-f|i'-'v   !ti:i'    \\\c 
action  of  I  -  c 

4 

c.  1. 

a!  .lut,  auU  luUii.;.  aciUujiiii;  lUco  -4 

oi I  he  f-» 
of  lime,  n  ̂ . >.......   -  ■■■■ —  a 
corre^jKMKling  total  destruction  of  all  i 

'lu  (.'  ■  ' tendencN 

other  ways,  •: thus  checking 

A   working  theory   generally   now  accepted,   is  as 

follows: — The  chemical  reaction  of  alkali  th.qt  !«  destructive  to 

cement   work   is  a  d  ** 
various  alkali    --i!;-   •  .  <^ 
being    an    ui.  t    and    probably    the 

binding  constUu,  ill  ■-.  ....  -.v  vv,..v;jt.  whet?—-  '>■  ■ -" -ni 
is  classed  as  "Portland",  "Natural."  or  is 

reaction  removes  :  -  -    ,  <         -  •  ^ 
hydroxide,  the  an:  t. 
the  o  -n 
and  i;  .  '-rf 
the  reaction  products;  aii'.  luesl 
cases,  a  molecularly  etiui.-.  com- 
jxjunds.    which    have    good    ̂   ^    but 
occupy  more  space  than  the  ̂ ^.^.^..  .... v^^-^v^v      This 
increase  of  space  occupied  disrupts  the  cement,  causing 
it  to  bulge,  crack,  and  crumble. 

Analysis  of  .\ikali  Action 

The  following  conclusions  are  now  k'f 
I.  The  disintegration  of  cement 

principally  due  to  reactions  between  :... 
calcium  h\droxide  necessarily  present  m 

As  a  result  of  these  re:: 
new  compounds  are  formed  i: 
structures. 

It  has  been  showi)  t!. 
greater  weight  and  require  . . 
hydroxide  replaced. 

In  order  to  obtain  the   "---"■ compounds  force  apart  the  p.; 

weakening  or  breaking  thi  '  _: 
1.  The  compounds  r^^   ^    ...a 

nerally  accepted. 
Its  is 

  ;.d  the 
set  cement. 

insoluble 
iie  cement 

■:ip>.>'jnd5  .ha\e 

.„:;  tile  calcium 

with  the  various  destructive  salts  are  as 

a.  With  sod: 
are  sodium  hvi: removed  by 

insoluble   anti    ........          
calcium  h\droxide. 

■—'■'?  the  new 

lient,  thus 

these  reactions 
follows  : 

■.g  compounds 
i  therrfore  is 
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b.  With  magnesium  sulphate  the  resulting  compounds 
are  magnesium  hydroxide  and  gypsum,  both  of  which  are 
insoluble  and  accumulate  in  place  of  the  calcium  hydrox- 
ide. 

c.  With  sodium  carbonate  the  soluble  sodiimi  hydrox- 
ide and  the  insoluble  calcium  carbonate  are  formed.  In 

this  case  there  is  little  increase  in  the  space  required, 
but  the  silicates  and  aliuninates  are  also  attacked  and 
dissolved.  This  solvent  action  is  especially  marked  upon 
the  silica.  This  loss  of  silica  must  weaken  the  cement; 
but  there  is  little,  if  any,  crumbling  due  to  expansion. 

2.  The  additional  material,  requiring  increased  space, 
consists  in  part  of  dry  matter  and  in  part  of  combined 
water,  which  is  taken  up  by  the  cement  during  its  exposure 
to  the  alkali  solutions. 

a.  This  increase  in  dry  matter  is  brought  about  by 
the  formation  of  the  sulphates,  magnesium  hydroxide,  and 
carbonates,  as  shown  by  the  reaction  given  in  paragraph 
1,  a,  b,  and  c. 

b.  Part  of  this  increased  amount  of  combined  water 
is  due  to  the  fact  that  the  new  compounds,  gypsum, 
magnesium  hydroxide,  etc.,  require  more  water  for 
crystallization  than  did  the  calcium  hydroxide  which  they 
replaced.  This  further  assists  in  the  disruption  of  the 
cement. 

c.  A  part  of  this  increased  amount  of  combined  water 
is  due  merely  to  the  continued  action  of  water  upon  the 
incompletely  hydrated  cement.  This  amount  should 
serve  to  set  free  more  calcium  hydroxide,  and  thus  to  a 
certain  extent  repair  the  damage  due  to  loss  of  binding 
material  aijd  to  expansion. 

II.  A  certain  weakening,  not  a  disruption  of  the 
cement,  is  due  to  the  loss  of  a  portion  of  the  binding 
material,  crystallized  calcium  hydroxide,  which  is  merely 
dissolved  and  removed  in  solution. 

III.  In  order  for  destructive  action  to  become  marked, 
the  alkali  solutions  must  percolate  through  the  cement 
work,  or  at  least  must  penetrate  beyond  the  surface. 

IV.  When  the  action  is  strictly  confined  to  the  surface, 
as  when  briquettes  of  neat  cement  are  immersed  in  a  still 
solution,  the  tensile  strength  may  be  increased.  In  such 
cases  the  expansive  action  closes  up  the  pores,  making  the 
surface  more  nearly  impervious  and  preventing  the  alkali 
from  penetrating  further. 

V.  When  cracks  are  started  by  the  expansive  action, 
due  to  alkali  salts;  wetting  and  drying,  or  freezing  and 
thawing,  will  hasten  the  destruction  of  the  cement, 
by  extending  the  cracks  already  started. 

Preventive  Measures 

VI.  Any  measures  that  hinder  the  penetration  of  the 
alkali  solutions  into  the  interior  of  the  cement  will  delay 
the  destructive  action.  For  this  purpose  both  soap  and 
aluminum  sulphate  have  been  tried,  and  have  been  found 
to  afford  some  protection.  The  soap,  however,  in  itself 
had  a  slightly  injurious  effect  on  the  tensile  strength  of 
the  cement. 

Thé  efficiency  of  these  and  of  other  water-proofings 
is  being  further  studied,  and  results  may  be  expected 
later. 

The  mixing  of  cement  in  weak  solutions  of  sulphuric 
acid,  di-sodium  phosphate,  magnesiimi  fluoride,  and  oxalic 
acid  has  been  shown  by  laboratory  tests  to  increase  the 
alkali-resisting  qualities  of  concrete.  The  effects  of  most 
of  the  alkalis  have  also  been  shown  to  be  less  pronounced 
on  neat  cement  briquettes  than  on  sand  cement  briquettes, 
and  in  fact  somewhat  proportional  to  the  amount  of  sand 
used. 

Conditions  Found  in  Practice 

In  practice,  the  worst  conditions  are  generally  found 
on  types  of  structures  whose  design  has  necessitated  their 
being  backfilled  on  one  side,  and  subjected  to  ground 
water  from  the  same  direction  —  and  at  or  below  the 
original  ground  surface.  These  conditions  seem  to  be 
aggravated  where  the  structures  are  subjected  to  dry 
and  wet  surroundings  —  exposed  to  sun  and  shade  during 
the  winter  months,  —  and  where  alkali  salts  are  most  in 
evidence,  and  the  ground  wet.  The  facts  that  the 
deterioration  starts  on  the  surface  extending  inwards, 
and  that  the  water  being  carried  by  the  structures  has 
analytically  been  shown  not  to  be  responsible  for  the 
trouble,  would  indicate  that  the  deterioration  was  primar- 
illy  caused  by  the  ground  water  and  its  effects  on  the  con- 

crete. These  effects  vary  in  a  degree  from  the  surface 
spalling  off  in  what  results  in  a  pile  of  loose  gravel  below— 
to  a  condition  where  the  mass  becomes  of  a  slimy  con- 

sistency, like  so  much  lime  mortar,  and  mud.  As  a  rule 
samples  in  what  might  be  termed  an  intermediate  stage 
get  harder  if  permitted  to  dry  out  in  the  air  —  when  they 
become  coated  with  white  powdery  salts. 

Either  the  disintegration  is  due  to  soluble  compounds 
which  are  leached  out  of  the  concrete  leaving  it  inert, 
or  it  is  due  to  the  disruption  caused  by  the  crystallization 
of  the  salts  in  the  pores,  or  by  chemical  action  of  the 
substances  in  solution  with  the  constituents  of  the 
concrete. 

Any  conditions  which  will  tend  to  carry  the  salts 
from  the  soil,  to  the  concrete,  will  hasten  the  disintegration 
action  and  lessen  the  percent  of  alkali  necessary  to  cause 
destruction. 

A  volume  could  be  written  on  the  chemical  phases 
of  this  subject,  and  it  would  all  be  interesting;  but  as 
previously  stated,  this  paper  deals  primarily  with  the 
experimental  work  done  to  date  by  a  Committee  of  the 
Calgary  Branch  of  The  Institute. 

Experimental  Work  by  tlie  Concrete  Committee 

In  October  1918, 270  concrete  blocks  and  180  cylinders 
were  made  at  Calgary,  under  close  supervision. 

These  blocks  were  moulded  in  wooden  gang  moulds, 
10"  x  10"  x  30"  long,  and  the  cylinders  in  steel  moulds, 
8  inches  in  diameter  and  16  inches  long.  Two  hundred 
and  sixteen  blocks  were  made,  using  Western  Cement, 
and  54  from  Owen  Sound  Cement.  All  were  carefully 
marked  for  identification  purposes. 

All  materials  used  were  analyzed  physically  and 
chemically. 
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I1ie  gravel  was  fruni  what  i>  kuowii  IocmIIv  as  ihc 
Carsrluitd  I^t.  a  well  Kradt-»'  •  ■•  >■  "■"  ...  .•.'..!  ri  ■ 
water  was  imm  a  City  of  d 
and  j;T'>uik1  water  werr  pnxunM  im'ih  t.iui  ii>'i'  i:i  w.-m;! 
a  sptvuuen  was  placed. 

TImt  blocks  were  niade  in  lliree  series. 

(A)  Screened,  sized  and  wuNlu-d.  The  sand  was 
supposed  •■•  ■•.  "I--  i....i..r..,i.  ironj  tine  lo  c."—  --  rxM  to 
exceed  -i  ng  a  No.  3('  md  not 
more  th,  nv    «ci}.-.!:!,  p;issinK  a  No    i<«'  screen; 
and  tlu-  re  iK)t  to  exceed  3;V  , . 

Tlu-  KTavel  was  supjiosed  to  be  uniformly  graded  in 
sires  from  'i"  to  2"  in  diameter,  and  the  voids  not  to 
exceed  40* , . 

{U)  liank  run  material,  waslied. 
Bank  run  material  unwashed. 
Each  series  of  blocks  were  made  in  two  mixes. 
First.  1—2  —  4. 
Second.  1  —  1^  —  3. 
Of  each  mix,  three  blocks  were  plain. 
Three  were  treated  with  two  coals  of  soap  and  alum. 
^4  lb.  of  castile  soap,  per  gallon  of  water,  heated  to 

180  deg.  F. 

2  02.  of  alum  to  one  gallon  of  water,  heated  to  100 
deg.  F. 

1  coat  of  hot  alum  solution. 
1  coat  of  hot  soap  solution. 
1  coat  of  hot  alum  solution,  after  24  hrs.,  all  well 

brushed  in. 

Three  were  treated  with  water  gas  tar  and  coal 
gas  tar  as  follows: — 

First  coat,  refined  water  gas  tar  of  thin  consistency. 

Second  coat,  same,  and  immediately  after  the  first. 

Third  coat,  refined  coal  gas  tar,  applied  hot,  after 
coats  one  and  two,  were  well  soaked  in. 

Fourth  coat,  same  as  third,  after  third  coat  set. 
The  blocks  were  taken  from  the  moulds  in  48  hours 

and  cured  for  28  days,  after  which  they  were  placed  in 
the  ground  22  inches,  with  8  inches  exposed,  at  the  follow- 

ing points: 

(1)  On  top  of  a  high  hill  in  Calgar>-.  where  no  alkali 
conditions  were  likely  to  exist,  and  where  there  would  be 
no  ground  water  in  contact  with  them. 

(2)  Near  a  sewer,  in  a  low  hing  plot  of  groimd,  in 
Bums-land,  Calgar>-,  generally  wet,  and  where  alkali 
conditions  had  given  e\idence  of  being  bad. 

(3^  At  Slrathmore,  in  a  low  King  plot,  once  a  slough, 
where  alkali  conditions  seemed  bad,  and  where  they  would 
probably  be  wet  most  of  the  time. 

(4)  Near  Brooks,  in  a  low  l>ing  place,  where  the 
alkali  conditions  were  apparently  verv'  bad,  and  where 
they  would  be  wet  most  of  the  time  from  seepage  water 
from  an  irrigation  ditch. 

The  cylinders  which  were  all  made  of  Western 
Cement,  were  buried  at  the  forej;oing  points,  and  62  were 
placed  in  the  Calgary  City  Hall  Laboratory. 

Cunclukiun»  lu  Ihile 

Ibt.  1 

in m. 

;re. 

■d  cundiuoiw  were  relanvely  much  dr>'ef 

di 

tliai  I 
titan  li'   

'Mfi    '!^e  hlfK'k"  .^t   Ca««i!«  •-hufw   a   much  grtaief 
di  Ik  becautr  ol 
tl.'  s.     Thovr  at 
Si:  'iW    the 
rai.   _  v..v.<  of  less  I....... ,,......-..  ...  ,„-..-....    ^.A 

possible  drv'ing  out  at  certain  seasorte. 
4lh.  In  a  'i of  the  alkali  .  c 

surface  of               :  eie.  the  y 
slow  and  is  ..lif,^,..  ;n  the  naiv...  ̂   ...    ̂ . ..,.,  .,.   ^...,.^.,.y 
extending  to  the  interior. 

In  a  of  low  den-îity  and  f'  h 
porosity  li        :i  is  more  rapid  as  it  ap;-  c 
place  simultaneously  throughout  the  structure. 
T!  :.  of 

other  <  .«..'.as 
frost  action  and  liie  crysiaikzalioii  of  «ail^  m  the  pore 

space. A  dense  concrete  mixture,  through  some  property  not 
determined,  su  .e 
character  of  tl.  e 
to  the  action  oi  ilie  alkali  Kround  waien>.     A  y 
this  is  true  in  either  mixture  1-1  '  j~3  or  1  2  -S  ^1 
action  takes  place  over  relatively  small  d:  i 
contact  of  the  reacting  elements  being  ntv^--^.  ..  .  iie 
more  porous  concrete  allows  this  more  intimate  contact 
throughout  the  structure;  and  consequently  more  rapid 
action  takes  place. 

5th.  The  presence  of  alkali  soil  solutions  does  not 
retard  the  setting  of  the  cement. 

6th.  The  action  is  undoubtedly  more  rapid  in  weaker 
mLxtures  and  mixtures  of  low  density. 

7lh.  No  apparent  difference  i: 
blocks   and   cylinders   made   oi    i   
cements. 

Continuation  of  Experiments 
"'.inued  in  several 

The  investigations  are  Ix' 
lines  that  ma\"  gi\e  further  mf. 

Blocks  after  appr< 
the  Calgary  district  on    
become  apparent,  have  been 

location,  and  action  of  :  ''     •    -s 
New  blocks  and  . .  -  are  being  prepared  from 

gunite,  and  tliese  alter  cunng  will  be  placée  in  the  Casals 
location  and  action  noted. 

Some  tests  are  being  made  on  vaterproo6ng  œm- 
pounds  at  the  present  time. 

t-d  to  the  Cassils 
ijt  .loted. 
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The  important  practical  phase  of  this  matter  is  to 
have  further  investigation  work  carried  on  by  competent 
chemists  and  engineers,  working  in  close  co-operation 
with  one  another;  and  in  the  meantime  for  all  those 
concerned,  to  make  use  of  the  existing  data,  and  take  all 
possible  precautions  and  remedial  measures  to  prevent 
further  deterioration  to  the  existing  works.  In  this 
coimection  the  following  points  should  be  noted. 

Desirable  Features  for  Concrete  in  Alkali  Soils 

(1)  Efforts  should  be  made  to  get  the  densest  possible 
mixture,  and  in  this  connection  the  smallest  quantity  of 
water  consistent  to  good  work  should  be  used;  in  other 
words:  a  quaking  mixture  should  be  made  of  a  workable 
mix  i.e.  to  a  consistency  that  will  permit  of  the  concrete 
flowing  around  the  reinforcement  with  thorough  puddling, 
and  not  so  as  to  cause  the  finer  particles  to  be  carried  to 
the  top  in  suspension  and  the  heavier  ones  to  settle. 
About  one  gallon  of  water  to  each  cubic  foot  of  concrete 
in  place  is  a  fair  average  for  a  good  mix. 

(2)  The  best  possible  materials  procurable  should  be 
used  —  and  the  best  graded  mixtures.  All  bank  run 
material  or  river  gravel  should  be  screened  out  and 
remixed  in  proper  proportions  —  based  on  proper  tests 
made  as  to  voids. 

(3)  It  is  desirable  that  all  material  should  be  washed, 
and  it  is  almost  essential  that  the  sand  should  be  washed  ; 
and  in  this  connection  it  would  be  folly  to  assume  that 
sands  can  be  properly  selected  and  passed  on,  without 
proper  tests  having  been  made  on  them. 

(4)  More  care  should  be  exercised  in  making  field 
joints,  using  y^"  of  1  to  2  grout  on  the  junctions  between the  old  and  new  work. 

(5)  Where  chutes  are  used,  they  should  be  on  easy 
slopes  and  kept  down  to  the  shortest  possible  length. 

(6)  The  time  of  mixing  is  an  important  factor,  and 
it  is  now  generally  conceded  that  the  best  results  are 
obtained  from  machine  mixing  for  a  period  of  about 
1)4  to  2  minutes  continuous  revolving  of  the  mixing  drum. 

(7)  Backfilling  with  sand  and  gravel  with  the  coarser 
material  next  to  walls  and  plenty  of  weep  holes  are  all 
extremely  desirable,  and  particularly  on  such  types  of 
structures  as  have  been  previously  mentioned,  and  are 
more  easily  subjected  to  alkali  conditions. 

(8)  Closer  supervision  of  all  work  done,  by  men  who 
really  know  the  concrete  business  is  essential. 

(9)  Proper  seasoning  and  protection  from  the 
elements,  and  not  too  early  removal  of  the  forms.  It  is 
important  to  remember  that  the  methods  and  operations 
adopted  in  mixing  concrete,  are  just  as  important  factors 
affecting  its  density,  strength  and  permanence,  as  are  the 
qualities  of  the  materials  used. 

(10)  The  use  of  gunite  and  gun  driven  asphalt  at 
normal  temperature  or  heated  are  being  tried  out,  and  are 
both  likely  to  prove  effective  methods  —  not  only  of 
damp-proofing  and  waterproofing,  but  of  preventing  the 
ill  effects  of  alkali  salts  on  concrete  structures. 

Extract  Jrom  'LiME  AND  CEMENTS',  second  edition  by Earnest  A.  Dancaster  B.Sc,  A.I.C., 
London  Eng.,  1920. 

Super-Cement 

"A  variety  of  Portland  cement  was  introduced  by 
Mr.  J.  F.  Goddard  in  1915  under  the  name  of  Super- 
cement.  This  cement  is  manufactured  from  Portland 
cement  clinker  by  grinding  in  with  it  treated  gypsum 
instead  of  the  ordinary  gypsimi  used  for  regulating  the 
setting  time.  Super-cement  was  originally  intended  to 
be  a  waterproof  Portland  cement,  that  is  to  say,  an 
ordinary  Portland  cement  to  which  material  was  added 
in  order  to  render  it  waterproof,  thus  obviating  the  dis- 

advantage of  having  to  entrust  the  mixing  of  the  water- 
proofing compounds  to  possibly  careless  or  ignorant 

workmen.  It  was  soon  found,  however,  that  the  cement 
prepared  in  this  manner  not  only  produced  a  waterproof 
mortar,  but  the  latter  was  also  much  stronger  than 
ordinary  Portland  cement  mortar,  thus  differing  from  the 
usual  waterproofing  materials,  which  tend  to  weaken  the 
cement  with  which  they  are  used.  The  increase  in 
strength  is  specially  marked  in  the  case  of  cement  and 
sand  mortar,  and  the  difference  increases  with  time. 
This  cement  requires  more  water  to  produce  a  paste  of 
'normal'  consistency  than  does  ordinary  Portland  cement, and  the  mortar  is  both  denser  and  harder.  It  is  too  soon 
to  say  definitely  in  what  marmer  this  addition  of  the 
treated  gypsimi  acts  upon  the  cement,  but  it  certainly 
is  neither  a  mere  water  repellent  nor  a  pore  filler.  The 
main  effect  appears  to  be  to  bring  about  a  more  complete 
hydration  of  the  cement  particles.  A  number  of  tests 
with  this  cement  have  been  carried  out  by  the  author, 
and  also  by  others,  and  it  has  been  found  that  the  same 
clinker  invariably  yields  a  stronger  cement  when  ground 
with  the  treated  gypsum  than  it  does  when  ground  in  the 
ordinary  way. 

The  following  tensile  and  crushing  results  were 
obtained  by  Messrs.  David  Kirkaldy  &  Son.  Both  the 
Portland  cement  and  the  Super-cement  were  made  from 
the  clinker,  but  the  former  was  grotmd  with  ordinary 
gypsum  and  the  later  with  the  treated  material. 

Summary  of  Tests 
Tensile  Strength 

Ordinary  Cement 
Neat  cement. 

Gauged  with  23%  ivater. 

Age  7  days   660  lbs. 
"    28     "       843     " 
"    90     "       806     " 
"     6  mos   872     " 

3  parts  standard  sand, 
1  part  cement. 

Gauged  with  9%  water. 

Age    7  days   371  lbs. 
"    28    "       425    " 
"    90     "       453     " 
"      6  mos   845    " 

Super-Cement 
Age  7  days   746  lbs.        Age    7  days   408  lbs. 

28    "     ... 

....865    " 

"    28    "     .. 
. . .471 

90    "     ... 

. . . .899     " 

"    90    "     .. 
...501 6  mos   

....894     " 

6  mos. . . ...511 
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Discussion  on  Western  Concrete 
(Àiiiditions 

Fol: J 

B.  Sttiarl  M(Ktt,:it.  M.K.J.C. 

!  wav  in  '%Tkat'»»n  when  ths-  «••i^'i'^  "a* 

TiriMlle  SirrnA(b 

Ordinary  Portland  Cement 

Xtat  ccmttU. 

Gauçtd  with  f5%  xtater. 

S  parts  slandard  Band, 
1    part  cemrnt. 

Gaugtd  utth  W^/i  xraUr. 

Age  7  àays  . .592  lbs. Age    7  days . . ...263  lbs. 

•   28    ••     . 
...661     •• 

••    28     ••     .. 

...314    •• 
••   90    " 

698    •• 

••    90    ••     .. 

...343     " 

Super-Cement 

Age  7  da>'s    703  lbs. 
•'   28    '•       776    •• 
*•    90    *•       814     " 

Age    7  days   398  lbs. 

"    28     ••       426    •• 
"    90    ••        .457    •• 

I  uni     I  «  ■ and  I  c 

Uu 

It  i^ 

not  realize 
li  1  I'l  I  nit(  1 

This  cement  may  truly  be  described  as  a  waterproof 
cement.  It  is  f^und  that  a  slab  one  inch  thick,  made  of 
a  mortar  con  :  1  part  by  weight  of  Super  cement 
to  one  part  i  i  sand,  will  keep  back  water  under 
a  pressure  of  over  3UÛ  lbs.,  per  square  inch.  The  cement 
is  also  petrol  proof,  a  similar  slab  ha\ing  been  found  to 
keep  back  petrol  under  a  pressure  of  50  lbs.,  per  square 
inch  for  67  days.  .\t  the  end  of  this  period  the  test  was 
stopped  and  the  slab  broken,  when  it  was  found  that  no 
I^  ;')n   had   taken   place.     .Advantage   has   already 
\-  .m  of  this  property,  a  number  of  storaj;e  tanks 
for  petrol  ha".  :  built  with  Super  cement  reinforced 
concrete  at  v;.  rodroraes.     It  is  probable  that  when 
this  material  becomes  more  widely  known  it  will  be  not 

only  universalh-  used  where  ever  waterproof  cement 
work  is  required,  but  also  in  ordinary-  work  where  a  high 
quality  of  reinforced  concrete  is  desired." 

It  is  not  the  purpose  of  th;  to 

discourage  in  any  wa\-  the  rnpid!'  .cnt 
in  its  manift  '  a»,  but  :  lUi  the 
belief  that  "1  .  .;med"  b;  atten- tion to  the  which  exist,  and  the  i  of 

taking  all  p»,»;  ....v  .-lep»  to  avert  trouble  aii^  .i...i.iv.ial 
loss. 

The  whole  question  serves  as  an  illustration  of  the 

i-  "  iiion  of  V  ■  ■.•  and  e 
I  of  the  i  Works  1  -   
present  date. 

1     tT  'I  in  ■      W  J  1'  '     .a  .  ' 
to  realize  the  v' 

din"     •      ' 
In.\ of  ajiy  ; 

but  uni' were  earned  on  . 
serious.    SiiKe  :;.. 

experience  on  the  ri' 
family  gathering  I  in;..-.  .  .n-.i  ,^.. 
freely  on  it.     I  was  appointed  as  a  :: 

sion  to  look  in*      ' of  thi*  «tnictur' 

A  . fou: 
is  eight  feet  pri  k^,  about  eight  i: 

barrel  and  was  v.^..  ,._wied  i'l  tiIu.      >~. 
parts  are  lock  joint  pipe  i 
been  built  by  the  use  of  meiai  .^-.m-.  «i^»... 
necessitate  the  use  of  a  bolt  to  tie  the  ou*. 
inside  !■  '  ■  r.     Wh.       ' 
bolt  ha  «»ut .  w 

barrel;  liu- evidence  w. 
M.E.I.C.,  the  chief  engmeer,  i. 

a  repair  wa-  '"•..'.    ih.-  ..nr-'.. . over  and  tl. 
this  area  a  .I'u  i..; 
patch.     I  Î  r  the  r^ 
members  ol  ilu  c 
assertion  that  the 

patch.     W. 
was  no  ac 

slight.    About  a  year  aiier.  I  : 

>ear  becau—  >'   '■■■V    <  '  ■    r  "- (.«btaiiutl  :: 

who   were    \  :..ui;. 
thev   had   ̂ .oent    - 

at  one  ui  our  opuuon  ii  wa*  a  scfioua  niallvi.     Uuc  ui  liie 
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Committee  took  absolutely  the  opposite  ground  and  made 
a  most  wonderful  display  of  demonstrating  his  position. 
He  assured  the  Commissioners  that  when  concrete  was 
put  into  place,  the  action  of  the  air  had  a  certain  oxid- 

izing and  put  an  armour  around  the  surface,  which  was 
absolutely  impregnable  and  assured  them  he  knew  it  was 
all  right  and  they  need  not  worry  at  all.  He  told  them 
the  expenditure  we  four  recommended  was  absolutely 
ridiculous  and  he  said  that  the  question  of  alarming  them 
was  a  perfectly  insane  thing  on  our  part.  A  member  of 
our  Commission,  told  the  water  Committee,  that  he  had 
not  the  faith  in  tliis  armour  that  this  other  gentleman  had, 
and  explained  that  doctors  would  assure  patients  that  as 
long  as  they  kept  breathing  they  would  keep  alive,  but  a 

great  many  people  died  notwithstanding.  He  said,  "That 
is  our  position  in  this  matter",  and  he  said,  "This  action 
is  going  on  whether  you  believe  it  or  not."  Now  in  our 
municipal  work  in  Winnipeg,  there  was  a  report  presented 
by  the  Inspector  of  Sewers,  and  he  has  reported  an  enorm- 

ous amount  of  alkali  action  in  the  city  sewers.  There 
are  forty-four  and  a  half  miles  of  our  sewers  in  Winnipeg 
just  about  ready  to  collapse.  That  is  a  frightful  condi- 

tion. I  speak  from  personal  knowledge  of  these  things, 
a  rather  unpleasant  knowledge  I  may  say.  I  have  been 
down  in  many  of  these  structures  and  it  really  is  a  most 
disturbing  condition.  You  can  go  along  these  large 
trunk  sewers,  put  your  hand  right  into  the  surface  and  go 
right  tlirough  to  the  clay  on  the  outside.  When  you 
consider  the  fact,  that  you  cannot  drain  these  structures 
and  there  is  no  way  of  getting  at  them,  the  problem  is  a 
very  serious  and  a  very  difficult  one.  When  this  report 
was  presented  to  the  council,  one  of  the  aldermen,  who 
was  a  forrher  mayor  of  the  City,  got  up  and  remarked, 

"This  report  we  have  received  from  our  Superintendent of  Sewers  makes  me  tired.  There  is  too  much  of  this 

scientific  investigation  going  on  altogether."  That  is  a 
serious  thing  to  say.  I  have  a  letter  on  my  file  from  an 
official  of  our  province,  I  am  getting  personal  here  but  I 
think  I  should,  I  have  a  letter  on  my  file  in  my  office,  in 
which  he  does  us  the  honour  to  say  that  our  whole  investiga- 

tion is  done  with  one  object  and  that  only,  and  that  is  to 
defend  bad  work.  There  is  no  such  thing  as  alkali  action, 
the  whole  thing  is  bad  work,  and  we  are  trying  to  cover 
it  up.     You  can  see  our  difficulty. 

The  Committee  of  The  Institute  has  been  in  operation 
for  some  little  time.  I  think  this  is  the  first  year  it  has 
been  called  a  Committee  of  the  Western  provinces  acting 
as  an  Institute  Committee.  Heretofore  we  have  had  our 
various  provincial  Committees.  I  am  a  member  of  our 
own,  Mr.  Dawson  of  Alberta  and  Prof.  MacKenzie  of 
Saskatchewan.  Now  we  feel  that  this  matter  has  got 
to  be  tackled  on  a  thoroughly  organized  basis  and  we 
wish  to  present  a  statement  of  our  attitude  on  the  matter 
in  the  form  of  a  resolution  which  we  will  put  before  the 
meeting  and  which  will  be  open  for  discussion.  We  want 
to  have  the  thing  in  shape  so  that  we  can  transmit  it 
to  the  council.  This  is  the  form  in  which  we  have  expres- 

sed our  feelings  in  the  matter. 

"That  fifteen  thousand  dollars  per  annum  for  three 
years  be  secured  for  investigation  purposes  by  specialists 
engaged  to  devote  their  entire  time  to  work." 

"That  the  existing  committee  be  authorized  by 
Council  to  make  definite  application  for  necessary  funds 
from  all  interested  bodies." 

"That  work  be  carried  on  under  jurisdiction  of 
existing  committee  who  will  act  in  advisory  capacity." 

"That  Council  be  asked  to  ratify  this  manner  of 
dealing  with  the  problem." 

I  would  therefore  move  this  resolution.  We  have 
put  it  in  this  form  so  that  it  might  be  passed  and  that 
we  might  get  the  authority  or  at  least  the  endorsement 
of  this  meeting.  The  resolution  can  then  be  transmitted 
to  the  council  at  The  Engineering  Institute  in  Montreal. 

(Applause.) 
Prof.  C.  J.  MacKenzie,  A.M.E.I.C.:  I  take  great 

pleasure  in  formally  seconding  that  motion. 

The  Chairman:  You  have  all  heard  the  resolution. 
I  do  not  think  I  need  go  into  the  details.  The  substance 
is  that  the  sum  of  $15,000.00  be  secured  from  the  various 
parties  interested  in  this  work,  that  is,  $15,000.00  per 
annum  for  a  certain  period,  three  years,  this  amoimt  to 
cover  cost  of  organized  investigation. 

All  in  favour  of  that  resolution. 

(The  resolution  was  put  to  the  meeting  and  declared 
carried  unanimously.) 

Some  Notes  on  The  History  of 
Investigating  Alkaki  Action 

on  Concrete 

Discussion  of  Mr.  Dawson's  Paper  on  Action  of  Alkali on  Concrete. 

Professor  C.  J.  Mackenzie,  A.M.E.I.C. 

I  do  not  propose  to  enter  into  a  detailed  discussion 
of  the  paper  we  have  just  heard  at  this  late  hour,  for  as 
your  chairman  has  suggested,  a  thorough  analysis  would 
take  more  time  than  we  have  available. 

First,  let  me  congratulate  Mr.  Dawson  on  his  very 
interesting  paper,  which  shows  that  he  and  his  associates 
have  done  a  large  amount  of  investigation  work  and  are 
well  aware  of  the  importance  of  the  Alkali  Problem. 
Mr.  Dawson  has  told  us  that  this  problem  has  been 
recognized  for  the  past  fifteen  years,  and  we  know  that 
the  similar  one  of  Sea  Water  Action  dates  back  to  a  much 
earlier  period,  but  on  account  of  the  fact  that  alkali 
action  is  restricted  to  the  Western  areas  of  Canada  and 
United  States,  it  has  remained  a  comparatively  local 
problem  to  the  engineering  profession,  with  the  conse- 

quence that  considerable  confusion  of  ideas  and  misunder- 
standing has  existed. 

In  the  past  there  have  been  many  men,  reputable 
engineers  and  others,  who  contended  that  there  was  no 
such  thing  as  Alkali  Action  on  Concrete,  and,  due  to  the 
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In  the  past  there  were  numerous  enjjiiutr'^  who  niade 
o>iu-r..i,.  of  excellent  qualit\'  which  afterwards  was  badly 
t  ited  on  exptisure   to  alkali   conditions.     These 
«  knew  well  that  the  concrete  was  of  a  hijjh  srade, 

'  1  asked  by  iht>se  who  doubled  the  action,  for 
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Our  Saskatchewan  Committee  on  Alkali  started  some 
r  non  work  over  a  year  ago  with  the  object  of 
V  -;p  the  above  points  if  possible.    Acxordiniily  we 
I  ncrete  blocks  under  rit;id  laboratory  control  in 

i;.>.  .^fX.*  of  cubes  of  12"  sides.  These  we  exposed  to 
actual  field  conditions  in  Saskatoon,  and  I  have  photos 

here  today  taken  after  one  year's  exposure,  showing  that 
in  this  short  lime  concrete  of  far  belter  than  ordinary 

1-2  4  concrete  is  being  gradually  disintegrated  by  alkali 
waters  whose  concentration  is  about  l''[. 

The  other  question  of  the  doubters  which  needed 

answering  was,  "How  do  you  explain  the  fact  that  a 
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Dates  of  Professional  Meetings 

The  Eighth  General  Professional  Meeting  will 
be  held  in  Halifax,  October  13th,  14th  and  15th. 

The  Annual  and  Annual  General  Professional 

Meeting  will  be  held  in  Toronto  on  February  1st, 
2nd  and  3rd,  1921. 

Remuneration  of  Engineers 

The  report  of  the  Committee  on  Remuneration  of 
Engineers  of  The  Institute,  presented  to  Council  at  the 
August  meeting  and  published  in  the  September  Journal, 
shows  a  decided  leaning  towards  the  recommendation 
to  adopt  the  report  of  the  Committee  on  Classification 
and  Compensation  of  Engineers  of  Engineering  Council, 
issued  under  date  of  December  15th,  1919.  Inasmuch  as 
this  report  has  not  yet  been  published  by  The  Institute 
and  for  the  benefit  of  the  members  who  have  not  yet 
seen  a  copy  of  it  the  many  points  of  the  report  covering 
classification  and  compensation  are  reproduced.  It  will 
be  seen  that  eight  grades  are  recommended. 

Professional  Service 

Grade  1. — Chief  Engineer 

Duties. — To  act  in  chief  administrative  charge  of  a  technical 
organization,  or  of  a  main  division  thereof;  to  determine  the  general 
policies  of  the  organization  under  the  limitations  imposed  by  law, 
regulation,  or  other  fixed  requirement;  to  have  final  responsibility  for 
the  preparation  or  reports,  cost  estimates,  designs,  and  specifications 
and  for  the  construction,  maintenance,  or  operation  of  engineering 
works  or  projects;  to  have  full  charge  of  the  collection  and  presentation 
of  data  for  and  the  conduct  of  valuation  proceedings;  to  conduct  or 
direct  the  most  comprehensive  lines  of  engineering  research. 

Qualifications. — Training  and  experience  of  a  character  to  give 
substantial  evidence  of  engineering  knowledge  and  ability  or  of  executive 
capacity  of  highest  order  along  lines  of  work  similar  to  those  involved 

in  the  position  to  be  occupied  and  of  at  least  twelve  years'  duration, 
of  which  at  least  four  years  shall  have  been  spent  in  duties  of  Engineer, 
or  their  equivalent,  and  at  least  five  years  in  responsible  charge  of 
important  work  or  projects.  Fundamental  training  equivalent  to 
that  represented  by  professional  degree  granted  upon  the  completion 

of  a  standard  course  of  engineering  instruction  in  an  educational  insti- 
tution of  recognized  standing  or,  in  absence  of  such  degree,  at  least 

four  years  of  additional  experience.  The  completion  of  each  full 
year  of  such  standard  course  shall  be  considered  the  equivalent  of 
one  year  of  such  additional  experience. 

Grade  2. — Engineer 

Duties. — Under  general  administrative  direction  and  within  the 
limits  of  the  general  policies  of  the  organization,  to  have  responsible 
charge  of  and  to  initiate  and  determine  policies  for  a  major  subdivision 
of  an  organization;  to  prepare  for  final  executive  action  reports,  cost 
estimates,  designs,  specifications,  and  valuation  studies  and  data;  to 
have  immediate  charge  of  the  construction,  maintenance,  or  operation  of 
engineering  works  or  projects  of  major  importance;  to  conduct  or  direct 
major  lines  of  engineering  research;  or  to  furnish  for  executive  action 
expert  or  critical  advice  on  engineering  works,  projects  or  policies. 

Qualifications. — Active  professional  practice  or  executive  charge  of 
work  for  at  least  eight  years,  of  a  character  to  demonstrate  a  high 
degree  of  initiative  and  of  ability  in  the  administration,  design,  or 
construction  of  engineering  work  or  projects  of  major  importance,  of 
which  at  least  three  years  shall  have  been  spent  in  duties  of  Senior 
Assistant  Engineer,  or  their  equivalent,  and  at  least  three  years  in 
responsible  charge  of  work.  Fundamental  training  equivalent  to  that 
represented  by  professional  degree  granted  upon  the  completion  of  a 
standard  course  of  engineering  instruction  in  an  educational  institu- 

tion of  recognized  standing  or,  in  absence  of  such  degree,  at  least  four 
years  of  additional  experience.  The  completion  of  each  full  year  of 
such  standard  course  shall  be  considered  the  equivalent  of  one  year  of 
such  additional  experience. 
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devek>p  work  from  ̂ Kohcations  and  to  supervise  the  work  of  a  drafting 
or  computing  force;  or  to  conduct  spoitic  tests  or  investigations  of 
apfiaratus.  material,  or  ptoceaKS. 

(^Hoii/ieadofu— Experience  for  at  least  two  years  in  duties  of 
Jtmior  Assistant  EJigineer  or  their  equivalent.  Fimdamental  training 
equivaVent  to  that  represented  by  pirofessional  degree  granted  upon  the 
oomptetion  of  a  standard  course  of  engineering  instruction  in  an 
educational  institutkw  of  rccogniaed  standing  or.  in  absence  of  such 
decree,  at  least  four  years  of  additional  experience.  The  cximpleiion  of 
cad)  full  year  of  cuch  standard  course  shall  be  considered  the  equivalent 
of  one  year  of  such  additional  experience. 

Grade  5. — Junior  .\sslstant  Ea&iaeer 

DtUies. — Under  immediate  superN-ision,  to  perform  work  involving 
dte  me  of  curveying,  measuring,  and  drafimg  instruments;  to  take 
charge  of  partiea  oo  survey  or  construction  work;  to  design  details  from 
JBrtciiC»  or  «pecifiratinns;  to  compute  and  compile  data  for  reports  or 
records;  to  inspect  or  investigate  miiKir  details  of  engineering  work; 
or  to  perform  routine  tests  of  apparatus,  material,  or  prooeaaes. 

Quali/iaitioiu. — No  experience  required  other  than  that  involved  in 
wnirinc  a  profeaaooal  degree  upon  the  oomplr'  -tattdard  course 
of  engineering  inatructioo  in  an  educational  .  ..  of  reoogniaed 
■taading:  but  in  abaenoe  of  aucfa  degree,  a  high  achaol  education  or  its 

equivalent  is  required  and  at  least  four  years'  experience  in  the  use  of 
surveying,  measuring  or  drafting  instruments,  or  the  computation  and 
compilation  of  engineering  data,  together  with  evidence  of  a  knowledge 
of  the  fundamentals  of  enginemng  science  sufficient,  «ith  further 
experience,  to  qtialify  for  the  higher  professional  grades.  The  comple- 
tion  of  each  full  year  of  such  standard  course  of  engineering  instruction 

shall  be  considered  as  the  equi\-alent  of  one  year  of  experience. 
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equivalent  of  liie  experience  otherwise  required. 
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standing  shall  be  considertd  as  the  equi\-dlent  of  the  eipertco»  other- 
wise required. 
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Qu  ■  icnt   to  graduatioe  favan  high 

school. 
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Grade  8. — Junior  Aid,  Field 

Duties.— To  run  tape  or  leveling  rod;  to  perform  other  miscel- 
laneous subordinate  duties  in  survey  party  in  field  or  office,  as  directed. 

Qiialificalions. — Education  equivalent  to  graduation  from  high 
school. 

Experience  Equivalents  for  Post -Graduate  Work 

The  completion  of  each  full  year  of  post-graduate  work  in  the 
specific  subject  of  study  or  investigation  appropriate  to  a  particular 
service  or  branch  of  service  shall  be  considered  the  equivalent  of  one 

and  one-half  years  of  general  experience,  but  such  substitution  shall 
•  not  thus  be  made  for  more  than  four  years  of  such  experience  or  be 
considered  as  reducing  the  requirements  in  any  grade  of  the  number 
of  years  engaged  in  the  conduct  or  direction  of  responsible  work. 

An  examination  of  the  schedule  shows  that  the  minimum  experience 
requirements  for  the  various  grades  may  be  briefly  summarized  as 
follows: 

Experience  in  Years 
With  Degree  in  Without  Degree 

Service  Grade  Engineering         in  Engineering 

Sub-professional   8^ Junior  Aid    0  0 
7— Aid    0  2 
6 — Senior  Aid    0  5 

Professional   5 — Junior  Assistant 
Engineer    0  4 

4 — Assistant  Engineer.  2  6 
3 — Senior  Assistant 

Engineer ...  5  9 

2— Engineer    8  12 
1— Chief  Engineer....  12  16 

Some  Title  Equivalents  in  Common  Use 

The  following  table  illustrates  the  practicability  of  adapting  the 
proposed  classification  to  any  particular  grade  or  branch  of  the  engineer- 

ing service  and  in  such  a  way  as  to  clearly  retain  a  description  of  the 
relative  rank. 

Professional  Service 

1. — Chief  Engineer 

Chief  Engineer 
State  Engineer 
City  Engineer 
Chief  Engineer  of  Maintenance 

of  Way 

Deputy  Chief  Engineer 
Deputy  State  Engineer 
Deputy  City  Engineer 
Director,  etc. 

2. — Engineer 

Electrical  Engineer 
Mechanical  Engineer 
Mining  Engineer 
Chemical  Engineer 
Bridge  Engineer 
Sanitary  Engineer 
Tunnel  Engineer 
Maintenance  of  Way  Engineer 
Signal  Engineer 
Highway  Engineer 

Division  Engineer 
District  Engineer 
Sewer  Engineer 
Topographical  Engineer 
Landscape  Engineer 
Hydraulic  Engineer 
Geodetic  Engineer 
Structural  Engineer 
Valuation  Engineer 
Designing  Engineer,  etc. 

3. — Senior  Assistant  Engineer 

Senior  Assistant  Electrical  Engineer 
Senior  Assistant  Mechanical  Engineer 
Senior  Assistant  Mining  Engineer 
Senior  Assistant  Chemical  Engineer 
Senior  Assistant  Bridge  Engineer,  etc. 

4. — Assistant  Engineer 

Similar  to  Senior  Assistant  Engineer 

5. — Junior  Assistant  Engineer 

Engineer  Inspector,  etc. 

Sub-Professional  Service 

6. — Senior  Aid 

Office:    Chief  Draftsman 
Chief  Computer 

Office:    Draftsman 

Computer 

Field:    Chief  Instrumentman 
Chief  Inspector 

7.— Aid 

Field:    Instrumentman 

Inspector 

8. — Junior  Aid 

Office:    Junior  Draftsman 
Tracer 

Field  :    Rodman 

Tapeman 

Schedule  of  Salaries  Suggested  for  Discussion 

Total  Years  Experience 
Required  to  Qualify 
With  Pro-  Without  Pro- 

fessional        fessional  Salary  Range 

Grade                                                 Degree           Degree    Minimum  Maximum 

8— Junior  Aid    0  1,080    $1,560 
7— Aid    2  1,680      2,400 
6— Senior  Aid    5  2,520      3,240 
5— Junior  Assistant  Engineer         0  4  1,620      2,580 
4— Assistant  Engineer         2  6  2,700      4,140 
3— Senior  Assistant  Engineer         5  9  4,320      5,760 
2— Engineer         8  12  5,940  No  limit 
1— Chief  Engineer       12  16  8,100  No  limit 

Applying  the  average  proposed  salary  to  the  present  incumbents  of 
these  positions  as  reported  in  the  State  and  Municipal  services,  it  will 
be  found  that  there  would  be  a  resulting  increase  in  annual  compensa- 

tion totaling  about  $5,500,000  as  compared  with  a  total  increase'of 
$2,500,000  recommended  by  the  service  heads,  against  which  should, 
however,  be  charged  the  economy  growing  out  of  the  increased  efficiency 
brought  about  by  a  restoration  of  morale. 

The  Committee  is  not  prepared  at  this  time  to  recommend  the 
adoption  of  any  definite  schedule  of  compensation,  and  it  is  not  at  all 
clear  as  to  the  wisdom  of  fixing  even  a  minimum  limit  on  the  highest 
grades  of  service  or  of  keeping  the  maximum  of  one  grade  below  the 
minimum  of  the  grade  above,  all  of  which  questions  are  now  receiving  its 
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In  order  to  secure  information  as  to  the  situation  at 
present  date  the  Secretary  of  The  Imiiiutt  communicated 
with  Mr.  Alfred  D.  Flinn.  Secretary  of  Enjdneering 
Council,  as  to  the  present  status  of  the  report  and  as  lo 
whether  changes  were  proposed.  To  this  communication 
Mr.  Fhnnrephed: 

t), 

weathr! 

jjood  U held,    c 
to  all  \M 
this  nKftiiii; 

i.ii  1 

a:. 

beinn  a  tribute  to  their  j;eniu- 
was  loud  m  his  praises  of  tlie  r» 
Branch,  and  words  fail  to  < 

them  from  7'A.    ' the  mfniticr^  <>f 

September  10th.  1920. 

Dear  Mr.  Keith: 

In  connection  with  the  work  of  Coimcil's  Committee 
on  Classification  and  Compensation  of  Engineers  you 

will  probabh-  be  interested  lo  learn  that  the  replies  so 
far  received  lo  circular  letters  sent  to  Engineering  and 
Technical  Societies.  Civil  Service  Commissions.  Mayors. 
Governors,    and    Eni  of    Government 
Bureaus,  have  been  i.,  letters  requested 
the  endorsement  in  the  case  ol  engineering  societies,  and 
the  adoption  in  the  case  of  go\emmenl  bureaus,  of  the 
proposed  classification  as  standard  and  asked  for  an 

e.xpression  of  \-iews  regarding  the  compensation  schedules 
suggested. 

Committees  of  the  National  Societies  are  considering 
the  question  of  endorsing  the  proposed  classification, 

which  has  already  been  formalh'  endorsed  by  several 
local  societies.  Government  Bureaus  and  Civil  Service 

Commissions  have  been  greath-  interested  in  the  work 
and  in  a  number  of  cases  have  recommended  the  adoption 
of  the  classihcation. 

This  note  is  sent  you  with  the  idea  that  you  may 
wish  to  publish  this  information  in  connection  with 

the  December  1919  report  of  Council's  committee,  of 
which,  I  believe,  you  have  a  copy. 

Cordially  yours. 

i^gned) 
Alfred  A.  Flinn. 

Secrelury. 

The  Council  of  The  Institute  has  requested  the 
Committee  to  prepare  a  schedule  of  fees  for  consulting 
engineers. 

J  he  in  <hi  strive  lo  reach  that  could  noi  cataly 
be  accoi;.,  ..   -.  i. 

For  the  first  time  in  the  history  of  The  I 

ladies    were   panicu'    '  ^    ■  ^         • the  functions  on  th> 

in  - gatl. 

doubt,  be  contmued. 

.As  far  as  the  records  go,  this  tc»     •• -■  '^-  '" '  •  •••■- that  engineers  included  on  iheir  j 

any  kind,  and  now  that,  as  Pr. 

are  starting  to  be  human,  a  p.'^ 
yet  be  a  regul:ir  feature  of  our  nv 

To  those  who  experienced  ......  ..;-i  attend:*'^,  r-  -<? 
a  professional  meeting  of  The   Inntttute,  the  ̂  
was  more  or  less  of  a  revelation,  resulting  in  in.:....    .: 
resolve  lo  attend  all  similar  Catherines. 

Thr 
and  or.i.; 

much  lo  ihe  success  oi   the  C'  :.  do  i. 
express  the  deep  sense  of  grat;....-.    .    .;ch  mei:.  ..     .. 
The  Institute  feel. 

These  voles  of  thanks  were,  lo:— 

The  Premier  and  Cabinet  of  the  Govcnu-      '    "f 
Ontario,   and    particularly  to   the   Hon.   F.  C 

Minister  of  Public   Works  and   Hv.'  ■    •        •    ■ 
for  his  personal  attendance  and  hi^  !•. 

ember  17ih. 

The  Ch:;-  -     "•   ■'     •  '     ■-  ■  ̂'    C— mission  and 

facilities  for  uupeciiiii;  i.'ic  i^'ut.-i;:ii:uu-v_Ji:p;xi'.v_:  i-^wir 
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Development  so  ably  described  by  Engineers  Acres, 
Hogg,  Sauer  and  Brandon  in  their  addresses  and  in  their 
papers  published  in  The  Journal  of  The  Institute, 
and  for  supphang  automobiles  which  throughout  the 
convention  were  constantly  at  the  disposal  of  ladies  and 
guests,  and  for  their  courtesy  in  arranging  a  visit  to  the 
peach  orchards. 

The  Hon.  J.  D.  Reid,  Minister  of  Railways  and 
Canals  of  the  Federal  Government  for  transportation  to 
the  Welland  Ship  Canal,  and  for  facilities  of  inspecting 
the  Welland  Ship  Canal  under  the  personal  supervision 
of  Mr.  Alex.  J.  Grant,  M.E.I.C,  Engineer-in-charge. 

The  Queen  Victoria  Park  Commission,  Mr.  P.  W. 
Ellis,  Chairman,  Mr.  John  H.  Jackson,  M.E.I.C.  Super- 

intendent, for  giving  the  splendid  luncheon  on  Saturday. 

The  Collegiate  Institute  of  St.  Catharines  for  supply- 
ing the  lantern  used  at  the  Professional  Meeting. 

The  St.  Catharines'  Golf  Club  for  extending  the courtesies  of  their  club. 
The  various  Power  Companies  for  the  privilege  of 

visiting  their  plant  and  arranging  trips  thereto,  including 
the  Niagara  Falls  Power  Company,  Niagara  Falls,  N.Y., 
The  Toronto  Power  Company,  and  the  Ontario  Power 
Company. 

The  Members  of  The  Institute  whose  hard  work  and 
constant  attention  to  detail  resulted  in  such  a  successful 
gathering  including  the  officers  of  the  Ontario  Provincial 
Division  and  particularly  the  Officers  and  Members  of 
the  Niagara  Peninsula  Branch  whose  time  and  energy 
have  been  so  freely  given. 

The  management  of  the  Clifton  Hotel,  for  courtesies 
extended. 

All  others  who  did  so  much  to  add  to  the  comfort 
and  enjoyment  of  the  convention  and  contributed  towards 
making  it  one  of  the  most  successful  yet  held. 

Seventh  General  Professional  Meeting 
Niagara  Falls,  Ontario,  September  16-17-18. 

One  of  the  most  successful  General  Professional 
Meetings  ever  held  by  The  Engineering  Institute  of  Canada 
has  just  been  concluded  under  the  auspices  of  the  Ontario 
Provincial  Division  at  Niagara  Falls,  Ontario. 

The  meeting  was  favoured  in  many  respects.  Within 
a  few  miles  of  Niagara  Falls  are  the  two  largest  engineer- 

ing works  at  present  under  construction  on  this  continent, 
if  not  in  the  world.  The  inspection  of  these  undertakings 
formed  an  important  part  of  the  programme  of  the 
meeting,  particularly  as  the  inspection  had  been  provided 
for  by  the  reading  of  papers  on  various  features  of  both 
the  Welland  Ship  Canal  and  the  Chippawa-Queenston 
Power  Development  at  the  formal  sessions.  The  prepara- 

tion and  arrangements  for  the  meeting  made  by  the 
Executive  of  the  Niagara  Peninsula  Branch  were  most 
thorough,  and  the  success  of  the  meeting  is  due  very 
largely  to  the  unsparing  work  of  the  Niagara  Branch 
Members.  An  important  factor  was  the  weather,  bring- 

ing simshine  every  day  to  the  Convention  and  adding 
very  considerably  to  the  enjoyment  of  those  present. 

Opening  of  Technical  Session 

The  proceedings  of  the  Professional  Meeting  were 
opened  at  11.30  on  Thursday  September  the  18th  in 
the  Convention  Hall  of  the  Clifton.  H.  B.  R.  Craig, 
M.E.I.C,  Chairman  of  the  Ontario  Provincial  Division 
Niagara  Falls,  presiding,  when  an  address  of  welcome 
was  given  by  H.  P.  Stephens  Esq.,  Mayor  of  the  City 
of  Niagara  Falls,  Ontario.  Mr.  Stephens  spoke  of 
the  appropriateness  of  Niagara  Falls  as  a  place 
of  convention  for  The  Engineering  Institute,  and  paid 
tribute  to  the  greatness  of  the  contribution  of  the 

engineers'  to  the  progress  of  humanity.  He  spoke  also of  the  success  which  has  been  demonstrated  here  of 
practical  engineering  in  the  development  of  the  great 

natural  resources,  the  great  difficulties  which  have  been 
successfully  overcome,  and  the  great  benefit,  not  only 
to  this  district,  but  to  other  portions  of  the  Province. 

R.  A.  Ross,  M.E.I.C,  President  of  The  Engineering 
Institute  responded  on  behalf  of  The  Institute,  and  in 
a  brief  but  happy  speech  told  of  the  great  development, 
especially  in  electrical  engineering  in  recent  years.  In  a 
reminiscent  vein  he  spoke  of  the  construction  of  a  dynamo 
forty  years  ago,  which  lighted  two  arc  lights;— some- 

times the  arc  lights  burned,  sometimes  the  dynamo. 

The  paper  of  the  day  was  that  of  Alex  J.  Grant, 
M.E.I.C.  Engineer  in  charge  of  the  Welland  Ship 

Canal;  Mr.  Grant's  paper  is  printed  in  full  on  page  425 
of  the  September  Journal.  Following  the  reading  of 

Mr.  Grant's  address,  the  Chairman  expressed  the  in- 
debtedness of  the  meeting  for  this  most  interesting  talk 

on  the  Welland  Ship  Canal. 

Informal  Luncheon  at  the  Clifton 

The  professional  meeting  was  followed  by  an  inform- 
al luncheon  at  the  Clifton  when  several  announcements 

were  made  by  W.  P.  Near,  M.E.I.C,  chairman  of  the 
Niagara  Peninsula  Branch.  The  programme  for  the  after- 

noon's excursion  to  the  Welland  Canal  and  an  invitation 
from  Mrs.  W.  B.  Burgoyne  to  the  Flower  Show  at 
St.  Catharines  was  read. 

Inspection  of  Welland  Ship  Canal 

In  the  afternoon  the  convention  adjourned  to  an 
inspection  of  the  Welland  Ship  Canal  in  electric  cars- 
provided  by  the  courtesy  of  the  Minister  of  Railways 
and  Canals.  The  first  part  of  the  journey  was  through  the 
upper  table-land  between  Niagara  Fdls  and  Thorold,. 

1 
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and  pasiiinf!  several  of  the  inunensc  plants  wliidt  luivc 

sprir  "  ;      "    u»  tl>c !.<•;«  V 

ivs.  Oncoltlicui  ;  urrsiil  U»f  Wcii.iiKl 
N..  .  1^    .•>  thr  rcmarLil)K   ...^."  i»l  tlucf  iwiii  lixks 
chinbiiu:  the  CM.arpincni. 

Thrse  UkIcs  amipiire  in  size  with  the  ̂ içantic  locks 

<  '  >         ■  involve 

Thf  wx)rk  on  iliis  st-cliun  on  ihe  Wdland  Ship  Caiul 
is  at  prrseni  Iv  ai  a  standi>till.  partly  on  account 
of  labour  iruu...i  -  ..mU  jwrlly  on  account  of  the  slionage 
of  cement,  but  the  sicale  of  the  underlakinjf  is  quite 
evident  from  the  work  wliich  has  already  been  ac- 
conjphslicd. 

The  electric  cars  having  been  shunted  to  the  double 
track  cx)nstruction  railway  of  the  Welland  Ship  Canal, 
the  party  emlxirked  for  the  second  stage  of  the  inspection 

tour.  An  excellent  feature  of  this  part  of  the  p^o^a■anlme 
was  the  provision  of  guides  familiar  with  the  construction 
features  of  the  Canal  in  each  car.  Points  of  interest 

\^  '   '  aphone,  and  in  this  way  the 
i:  .."ally   brief,   was  entirely  satis- 

factory, and  lUu^iraitd  once  more  the  thouphlfulness 
of  the  Niatjara  Branch  in  attention  to  the  details  which 
mean  so  much. 

The  cars  were  drawn  to  Port  Weller  and  a  thorough 

inspection  of  the  lower  locks  was  made  by  the  pan\- 
on  fool.  The  immense  size  of  these  locks  is  not  apparent 

at  first  glance,  but  even.'  member  of  the  party  had  the 
scale  of  the  IcKks  brought  home  after  climbing  to  the 
top  of  the  lock  walls,  descending  to  the  mooring  tunnel 
with  linal  exit  by  ladder. 

r 

Coniinu4iiun  of  I'rufrkkiuiul  Sc*»iun 
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fui: 
Oi 

at  ',  „   ..r 
than  M  It.  to  J. 
caused  by  the  ,^i- ...  .. 

Follow  iiiL"  Mr   Hi>. 

Hn  
• 
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In 

m<  ■  .  ..jc 
(Juit-ii-<lon-Ll«ppawa  Power  1).  fc..    1.  J. 
Hrandon.  A.M.fM.C,  !  '•    "  Hydro 
Electric  Power  Commi  jmic 

Feature^  of   the   Queen-ton-v^  lu;^; 
ment"  by  H.  G.  Acres.  M.K.l.C.  1 
the  Hydro  Klectric   Power  C- 
liave    been    prin!t-<1    !•;    thi-   S; 
Jouriiiil  on  44o,  4  : 
Brandon  »  ori   il .    „, 
paper  publ;  ii  of  the 

Following  the  reading  of  the  foir  !u«trated 
by  lantern                ;  î-hort  r  r 
a  vote  of  il              .d  been  ]■.  ■: 
to  the  Refectory  of  the  F'arks  Lommis^-K 
Park,    where   the   convention   were   the   kI—  •       -^ 
Dejjartment  of  HighwaN-s  of  the  Province  of  Ontario 
for  luncheon. 

Dinner  and  Entertainment 

Following  the  inspection  of  lock  No.  1  the  party 
returned  by  the  electric  line  to  the  Falls.  At  one  place 
on  the  return  journey  the  cars  were  held  up  on  the  siding 
and  a  number  of  the  more  enterprising  members  of  the 
party  made  a  scientific  investigation  of  the  windfalls  in 
the  adjoining  apple  orchard;  this  orchiird  by  the  way, 
bemg  part  of  the  estate  of  a  past  President  of  The 
InttituU. 

The  first  day  of  the  convention  was  brought  to  a 
most  enjoyable  close  by  a  dinner  at  the  CUfton,  A.  C.  D. 
Blanchard,  M.E.I.C.,  Chairman,  followed  by  an  excellent 
entertainment  pro\ided  by  the  Niagara  Peninsula  Branch. 
The  ijood  fellowship  and  spirit  of  the  whole  meeting  was 

>■  ;n  evidence  and  the  various  s<'  'iforbythe 
t  ,r  were  given  with  great  l..  ^  including 
tliai  which  was  announced  as  the  new  national  anthem 

of  Canada.  .At  10  o'clock  the  gathering  adjourned  to the  hotel  balcony  to  \iew  the  illumination  ol  the  Canadian 
Falls:  a  sight,  the  beauty  of  which  will  remain  one  of 
the  chief  memories  of  a  remarkable  meeting. 

Lunch  at  the  Refecton.' 

Deputy  Minister.   W.  A.  Mcl-ean.   M 
brief  address  introduced  the  Hon.  F.  C.  B.. 
of  Highways  in  the  Pro\ince  of  Ontario.  Mr.  B 
the  Park  Commissioners  and  Supi.  J.  H.  j.:  : 
the  great  work  they  are  doing  at  this  frontier,  a 

soon  to  see  the  river  '      '         '  ' Erie   to   Ontario.     He 

he  has  50  ;.■■  -.  aini  L>>  a 
Ontario  Lt,  .:;tv  road   s 
future  must  be  graduate  i  t^r  has 

from  50  to  100  miles  to  b-,,....^.  "lin^rv 
work  has  been  done  this  year  on  the 

SN-stems,   but  by   1921   the  Govemmejii   (.A^.ii->.t-     l.   lk: 
ready  to  go  ahead  in  earnest. 

The  Ontario  Govi  ■  has   a   • 
different  from  that  in  \  ru  n: 
States  and  Canada.     1 

responsibilitv    <^  --.••  .    ....      ,  _.  .. 
in  decent  i  i  as  possible.  aiKl  gradu..;: 
conven  the  _■.»>.  iiun-  mio  permai>ent  highway,  bcsuj- 
ning  with  the  heavy  trallic  sections. 
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The  province  pays  60%  of  the  cost  of  these  roads 
under  the  Provincial  County  system  and  40%  of  the 
county  roads.  These  two  classes  of  roads  are  in  the 
hands  of  the  county  councils  and  are  9,000  miles  in 
extent.  Were  it  not  for  the  good  work  done  by  the 
counties,  the  roads  of  the  Province  would  to-day  be  in 
a  worse  condition  than  they  are  at  present;  the  rural 
people  should  receive  credit  for  what  they  have  done  in 
the  past,  for  they  keep  up  their  roads  with  no  help  from 
the  province. 

Mr.  Biggs  stated  that  during  the  war  motor  traffic 
greatly  increased  and  people  were  too  busy  winning  the 
war  to  give  much  attention  to  roads.  This  year  the 
great  problem  had  been  to  get  material,  and  many 
contracts  have  been  cancelled  owing  to  inability  to  get 
cement.  Labour  is  very  expensive  but  this  would  not  be 
serious  if  it  were  efficient.  He  expressed  the  hope  that 
the  time  will  soon  come  when  everyone  will  have  to  .give 
100%  efficiency. 

Inspection  of  Queenston-Chippawa  Development 

Immediately  after  the  luncheon,  the  official  photo- 
graph of  the  meeting  was  taken  in  front  of  the  Refectory, 

following  which  the  party  were  taken  on  four  electric 
cars  to  view  the  Chippawa-Queenston  Power  Canal. 

As  on  the  previous  day  guides  provided  with  mega- 
phones were  on  each  car  to  announce  features  of  interest, 

and  this  feature  was  appreciated  fully  as  much  on  this 
inspection  tour  as  on  that  of  the  previous  day.  Proceed- 

ing for  a  short  distance  on  the  Niagara  St.  Catharines 
and  Ontario  line  the  cars  were  transferred  to  the  double 
track  construction  line  of  the  Hydro  Electric  Power 
Commission  where  they  were  taken  in  tow  by  one  of 
the  powerful  electric  locomotives  used  on  construction 
work.  Passing  along  the  banks  of  the  Canal,  an  excellent 
view  was  had  of  several  charmellers  at  work  in  the  bottom 
of  the  canal,  facing  the  rock  for  final  excavation.  It 
was  explained  that  in  the  rock  section  the  canal  was 
being  excavated  10  ft.  at  first,  and  then  shot  to  grade, 
the  work  on  the  last  30  ft.  being  done  by  the  large  Bucyrus 
electric  shovels,  the  largest  in  the  world.  Two  of  these 
shovels  were  seen  at  work  by  the  party,  and  proved  of 

very  great  interest.  Each  machine  weighs  400  tons; 
has  a  capacity  of  8  yards  with  an  80  ft.  hoom,  and  can 
load  cars  65  ft.  above  grade. 

After  the  work  of  the  shovels  had  been  inspected 
at  close  quarters,  the  party  was  taken  along  the  bank 
of  the  canal,  passing  the  great  crushing  plant  to  the 
forebay,  where  the  drilling  at  present  in  progress  was 
inspected.  At  the  forebay  drillers  are  at  work  preparing 
to  blast  off  the  overhanging  face  of  rock  above  the  power 
house  site,  and  it  was  of  interest  to  note  that  drills  both 
of  the  standardized  piston  drill  type,  and  also  of  the 
more  modern  hammer-drill  were  at  work. 

An  excellent  view  was  had  of  the  excavation  at 
present  under  way  for  the  power  house,  and  a  vivid 
impression  was  carried  away  by  every  member  of  the 
party  of  the  immensity  of  this  undertaking;  one  that 
has  great  possibilities  for  the  people  of  Ontario. 

Banquet 

A  banquet  was  held  at  the  Clifton  after  the  return 
from  inspecting  the  Queenston-Chippawa  Development, 
W.  P.  Near,  M.E.I.C.,  Chairman  of  the  Niagara  Peninsula 
Branch  presiding.  After  the  toast  to  the  King,  proposed 
by  the  Chairman,  W.  F.  Tye,  M.E.I.C,  past  President 
of  The  Institute  proposed  to  the  health  of  the  Province 
of  Ontario.  In  his  speech  Mr.  Tye  referred  to  the 
engineering  undertakings  which  had  been  inspected  by 
those  present  during  the  past  two  days.  He  mentioned  the 
remarkable  fact  that  the  whole  of  the  work  on  the 
Chippawa-Queenston  Power  Development  is  being  done 
by  engineers,  and  while  expressing  a  doubt  as  to  the 
possible  future  value  of  the  equipment,  stated  that  this 
was  the  most  complete  he  had  ever  seen. 

In  coupling  the  toast  of  the  Province  of  Ontario 
with  the  name  of  Hon.  F.  C.  Biggs,  Mr.  Tye  spoke  of 
the  enormous  importance  of  cheap  transportation,  and 
referred  to  Mr.  Biggs  as  the  one  man  who  could  do  more 
to  reduce  this  cost  than  any  other  in  the  Province. 

In  replying  to  the  toast  of  the  Province  of  Ontario, 
Mr.  Biggs  made  a  brief  reference  to  the  policy  of  the 
present  Ontario  Government,  and  after  a  sketch  of  the 
remarkable  possibilities  of  the  Province  and  the  suitabilitj' 

Seventh  General  Professional  Meeting, 
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4i*\ 

«>f  Niagara  Falls  fc»r  «n  rntirM^nntf  oinvriitum  t<ii»k  up 
n   o(   li 

m(Hi>r 
was  ui  ! 
had  Ilk       

In  proposii;.  inI  of  "Sisier  Sociclit^".  I  ' 
fVtcr  C.illrspir.  '  '        '  ' 

In  a  witty  sixtih  cm  rt-piv,  K.  S.  C;innaii,  Pri-sidi'iii-ikxl 
of  thf  Amencan  S<K.ift>  of  Mtxhanaal  KnunutT^.  dwell 
on  the  inip«.>nance  ol  a)H)i)frat ion.  and  ihe  value  of  the 
human  note  m  t-HKiiuvrinj;  sen-ice. 

TIh*  lin;il  tivi>t  of  the  evening;  was  that  of  "The 
.in€i(/(j",proiy>sed  by  C.H.  Ku-i, 

,  1  ...  :  .t  of  Thf  I'istttuit.     In  propl►blIl^; 
■.a  ;•  asi,  Mr.  Kusi  mentioned  that  this  was  his  hrsi 
>1>1»'!  iirnity  of  attending  a  ̂ ;athering  of  The  hutiiuti-, 
on  accx)unt  of  his  absence  in  the  West  for  several  years. 
He  congratulated  The  IftsiituU  and  the  Niagara  Peniivsula 

Brand»  on  the  splendid  programme  provided,  and  men- 
tioned his  gratification  at  tiie  fact  that  every  member 

of  the  staff  working  on  the  Hydro  Development  is  a 

Canadian,  and  a  graduate  of  a  Canadian  L'niven>it\-, H.  .\.  Ross,  M.E.I.C.  President  of  Tht  lu^uiuU  replied 
to  the  toast,  the  key-note  of  his  speech  being  that 
the  engineer  of  the  present  da.v  is  too  unselfish.  .A 
beaver,  emblem  of  Tht  Institutt,  builds  his  dam  for  his 
own  family.  The  engineer  builds  work  for  other  people. 
Using  witty  illustrations,  Mr.  Ross  pointed  out  the 
necessity  of  self  advertisement,  and  ad\ised  the  engineers 
to  be  more  assertive.  Mr.  Ross  congratulated  the 

gentlemen  responsible  for  the  evening's  entertainment, and  the  Niagara  Branch  in  general,  one  of  the  yoimgest 
Branches  of  The  lustttutt,  but  one  of  the  best.  Mr.  Ross 
gave  it  as  his  conviction  that  Tht  Enyirutnng  Itistitutf 
of  Canada  is  now  alive  from  stem  to  stem,  and  a  good 
cleal  busier  than  it  was  a  few  years  ago;  it  is  a  good 
Society  because  it  is  busy. 

Following  the  toasi  to  Tht  Engineering  Itiglttutt, 
the  meeting  adjourned,  to  continue  a  most  enjoyable 

rvrmni;   by  danLini!. 'l'he  «trntiKMmenU  mude  fur  (he 

y 

■  t» 

e  like  higitland  llinK.  mcritni;  wun  approval 

.Saturday  .Morning  Pr<•fe^^ional  Mr«'Cini 
On  the  inormng  i,  the 

Profeviional   s.--.....    ....     ,„..,,,.„    ^»l^h 
A.  C.  D.   Bl.  M.E  I.e..    in   ih.  n 

a  verv      •  .      .  ..     ,  ^ 
of  .M.  * 

I' 

g:-  ■'■ 
has  Ijeen  -\i  quite  m^  <<i 
lias  been     .'-d  as  an  o.;  m 
comiection  with  the  measurement  ol  water  Ii<jw.  An 
exhaustive  test  has  been  made  recently  at  Cornell 

L'niversitN',  comparing  the  Cjibson  Method  with  tht 
Usual  volumetric  melhcxl  of  m<  ;  -  •  nt,  and  while 
the  result  of  this  lest  has  not  h»-.  Iv  announced 

it  is  i:  •<d  that  the  <  '  "« the  ni  irate  of  an>  Jti 
demonstrated  by  means  ol  a  small  inudei  ui  liic  apparatus 
used,  and  his  address  was  followed  with  much  interest 
by  those  present. 

Inspecting  Power  Iluuikes  and  Peach  OriharJ» 

The  reading  of  Mr.  Cib^''.-   '.^aixrr  l<j:....^0'<   •;.• 
Professional    Session,     the     ri  .-    ol    the   m<  :■  ... 
being  spent  in  various  tnf)s  .-.w.i.istil  by  The  Nui^oia 
Peninsula  Branch.     Those  mterested  in  peach  orchards. 

ra. 

..-d 

V. 

.16 

cT 

.'d 

.  ̂i.c-d  ; 

and  this  included  a  large  number  of  the 
were  given  the  opportunity  to  inspect  oi 

orchards  near  Queenstown.     1  ■ 
to  inspect  the  plants  of  The 

Toronto  &  Niagara  Power  Conipan\-  and  Ni. 
Power  Company.   iNew  Yorki.    Of  these  t; 
plants,  the  last  mentioned  proved  the  best  dr. 
on  account  of  the  three  33.U00  kilowatt,  umir 

at  present  the  largest  operatmg  h\  dro-electnc  units  in  the 

Niagara   1  .i  .^     Ontario.    September   lt)-l7-l^ 
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world.  A  party  of  fifty-five  was  taken  to  the  American 
side  of  Niagara  Falls  in  motor  cars  to  the  plant  of  The 
Niagara  Falls  Power  Company,  where  a  thorough  inspec- 

tion was  made  under  the  guidance  of  officials  kindly 
provided  by  the  Company;  these  gentlemen  were 
most  obliging  in  supplying  information. 

Luncheon  at  the  Refectory 

The  convention  later  assembled  at  The  Refectory 

in  Queen's  Park  for  luncheon  as  the  guests  of  The  Park Commissioners. 
In  a  brief  speech,  introducing  P.  W.  Ellis,  Chairman 

of  the  Park  Commission,  J.  S.  Jackson,  A.M.E.LC, 
made  a  brief  reference  to  the  public  spirit  of  the  members 
of  the  Commission,  stating  that  these  gentlemen  gave 
their  services  for  nothing,  and  that  starting  with  a  small 
loan  from  the  Ontario  Government  thirty-five  years 
ago,  the  Commission  had  gradually  taken  hold  of  the 
entire  frontier  from  Lake  Ontario  to  Lake  Erie,  and 
had  been  successful  in  raising  the  annual  revenue  from 
S25,000  per  annum  to  over  $250,000.  per  annum. 

Mr.  Ellis,  alter  welcoming  The  Engineering  Institute 
of  Canada  as  the  guests  of  The  Park  Commission,  made 
a  brief  reference  to  the  days  when  he  was  President  of 
The  Canadian  Manufacturers  Association,  and  attended 
a  banquet  at  the  University  of  Toronto.  At  this  time 
the  University  did  not  include  The  School  of  Practical 
Science,  and,  noting  that  in  the  majority  of  cases  the 
speeches  were  of  the  soothing  order,  he  asked  if  they 
realized  that  the  students  were  to  go  out  to  develop  the 
resources  of  the  world,  and  that  their  surroundings  in 
the  University  should  not  be  too  luxurious,  at  the  same 
time  making  a  strong  plea  that  S.P.S.  be  made  a  part  of 
the  University.  Next  day,  Mr.  Ellis  was  gratified  to 
receive  a  letter  from  the  Chancellor  of  the  University, 
and  not  very  long  thereafter  the  School  of  Practical 
Science  became  the  Engineering  Faculty  of  the  University 
of  Toronto. 

Mr.  Ellis  then  passed  to  the  work  of  The  Park 
Commission.  He  stated  that  it  was  the  purpose  of  the 
Commission  to  receive  American  tourists  with  open 
arms,  and  to  return  them  to  their  native  land — without 
money,  but  with  more  than  a  dollar's  worth  for  every dollar  they  had  spent.  He  alluded  to  the  great  historical 
interest  of  the  Niagara  frontier,  hallowed  ground  from 
Niagara-on-the  Lake  to  Fort  Erie.  Mr.  Ellis  also  drew 
a  vi\'id  picture  ot  the  scenic  beauties  of  the  Niagara 
district,  with  particular  reference  to  the  Niagara  Falls, 
and  Niagara  Glen,  and  in  concluding  the  description  of 
the  Niagara  district,  Mr.  Ellis  alluded  to  the  enormous 
industrial  wealth,  due  directly  to  the  power  from  the 
Niagara  Falls.  Mr.  Ellis  gave  a  brief  history  of  the 
achievements  of  the  Park  Commission.  The  Commission 
has  at  present  control  of  the  whole  frontier  along  the 
Niagara  River,  and  while  the  principal  achievements 
have  been  in  connection  with  the  park  and  boulevard, 
plans  are  under  way  for  a  very  great  extension  of  the 
work.  The  right-of-way  of  the  railway  from  Queenston 
to  Niagara  Falls  has  been  acquired  by  the  Commission, 
and  it  is  planned  to  extend  the  boulevard,  first  to  Queens- 
ton,  finally  to  Niagara-on-the-Lake,  with  chalets  at 
Niagara  Glen,  Queenston  and  Niagara-on-the-Lake. 
Bungalows  for  summer  residents  are  to  be  built,  and 
it  is  planned  to  improve  the  facilities  at  the  Glen  by 
providing  an  elevator,  ponies,  guides,  etc.  The  work 
of  the  Commission  is  also  to  be  enlarged  above  the 

Falls.  The  boulevard  will  be  extended  to  Fort  Erie, 
where  another  chalet  will  be  built;  it  is  planned  to  name 
the  chalets  after  battles  in  the  late  war,  whose  names 
are  sacred  in  Canada.  Bathing  facilities  will  be  improved 
at  Dufferin  Island,  and  two  real  gondolas  will  be  provided. 
The  Refectory  will  be  enlarged,  and  in  many  other  ways 
the  work  of  the  Commission  greatly  entended. 

In  concluding  his  speech,  Mr.  Ellis  stated  his  convic- 
tion that  the  beauty  of  the  Niagara  Falls  district  is  one 

of  its  greatest  assets,  and  that  the  policy  of  the  Commis- 
sion was  to  preserve  this  beauty  to  the  greatest  extent 

possible.  The  plans  outlined,  might  seem  visionary, 
but  it  was  the  intention  of  the  Commission  to  have  the 
programme  completed  in  three  years  and  paid  for  in 
forty  years. 

The  Great  Baseball  Game 

After  a  vote  of  thanks,  moved  by  C.  H.  Rust, 
M.E.I.C.,  the  members  adjourned  to  witness  an  interest- 

ing baseball  game  when  an  all  star  Toronto  team  were 
able  to  pull  off  a  decisive  win  over  an  International 
team  composed  of  members  of  The  Institute  from  Niagara 
Falls,  with  two  experts  from  St.  Catharines  and  one 
from  Philadelphia. 

To  describe  the  game  accurately  would  take  more 
space  than  The  Journal  would  permit.  It  seemed  to 
be  the  consensus  of  opinion  that  the  Toronto  team  were 
just  a  little  bit  better  than  the  International. 

Spectacular  plays  were  pulled  off  by  "Chuck" Macdonald  who  put  up  a  stellar  game,  playing  second 
base  for  the  Toronto  team.  In  fact  the  whole  Toronto 
team  were  right  on  their  toes  all  the  time. 

The  last  out  was  made  on  a  sensational  play  with 
Niagara  Falls  et  al.  at  bat.  A  high  line  drive  was  just 
reached  by  the  pitcher  of  the  Toronto  team  and  knocked 
up  into  the  air,  to  be  caught  by  Johnston,  the  short 
stop,  who  made  a  quick  dive  for  it. 

Special  mention  should  be  made  of  some  of  the 
players  on  the  International  team.  Bond,  playing  third 
base,  had  never  been  in  a  baseball  game  before,  but 
handled  himself  like  an  old  timer  and  learned  immed- 

iately the  art  of  talking  back  to  the  umpire.  The  final 
score  was  9 — 3,  favour  Toronto. 

The  players  were  as  follows: — International  Toronto 
Frost,  lb. 
Clark,  c.  (Capt) 
Near,  ss. 
Lowry,  rf. 
Bond,  3b. 
Donnelly,  cf. 
Sherron,  2b. Swift,  p. 

Johnson,  If. 

Caldwell,  c. 
Seymour,  p.  (Capt.) 
Mclntyre,  lb. 
Macdonald,  2b. 
Johnston,  ss. 
Stevens,  3b. 
Grant  Jack,  If. 

Jack,  cf. Amos,  rf. 

Umpire Fred  Berger,  Campbellford,  Ont.  who  was  umpire,  as 
far  as  can  be  learned  escaped  without  serious  injury. 

Registration The  registration  is  one  of  the  largest,  if  not  the 
largest,  ever  recorded  at  a  summer  professional  meet- 

ing. The  list  does  not  include  the  ladies,  who  were 
in  attendance  in  large  numbers  took  part  in  every 
function,  and  whose  presence  added  greatly  to  the  success 
of  the  meeting. 
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EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is 
proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 
and  give  details  of  requirements. 

Situations  Wanted 

Graduate  Civil  Engineer 

Graduate  Civil  Engineer,  A.M.E.I.C.,  with  10  years 
experience  on  construction,  maintenance,  superintend- 

ence and  contracting  on  railway  and  building  work  and 
5  years  on  hydraulic  work,  desires  position  with  operat- 

ing department  of  a  Pulp  Industry.  Salary  $300.00  per 
month.  Full  particulars  of  experience  and  references 
furnished.    Apply  box  40-P. 

Civil  Engineer 

Civil  Engineer,  A.M.E.I.C,  and  Quebec  Land 

Surveyor,  with  several  years'  experience,  on  railroad, 
hydraulic,  municipal  and  surveying  work,  for  personal 
reasons,  wishing  a  change,  seeks  employment.  Single. 
Box  41-P. 

Mechanical  Engineer 

English  engineer  visiting  Canada  wishes  to  settle  in 
the  Dominion  and  wishes  to  get  into  touch  with  a  large 
organization  requiring  services  of  experienced  mechanical 
engineer;  was  chief  engineer  of  large  plant  at  Nottingham, 
England,  with  sole  charge  of  engines,  boilers,  pumps,  etc., 
also  charge  of  building  extensions,  etc.,  30  years  continuous 
experience.    Box  42-P. 

Situations  Vacant 

Structural  Engineer 

Structural  engineer  wanted  by  a  structural  steel  co. 
in  Ontario;  technical  man  with  considerable  experience  in 
detailing,  designing  and  estimating  on  structural  steel; 
to  take  charge  of  designing  and  oversee  small  drawing 
room;  must  be  fast,  accurate  and  reliable;  salary  $275.00 
to  $300.00  per  month.    Box  161. 

Engineer  for  Construction  Work  in  India 

Young  Canadian  Engineer  about  thirty  years  of  age, 
unmarried,  required  for  engineering  position  in  India; 
work  necessitates  knowledge  of  concrete  construction. 
Salary  in  neighbourhood  of  $5000  per  annum.    Box  162. 

Geometry,  Freeliand  Drawing  and  Lettering  Assistant 

Assistant  for  department  of  descriptive  geometry 
freehand  drawing  and  lettering  for  large  Canadian 
University;  salary  $125.00  to  $150.00  per  month.  Box  163. 

Junior  Engineer  for  Pulp  and  Paper  Company 

Junior  engineer  with  at  least  one  year's  experience  to look  after  water  records  and  do  general  office  work, 
draughting,  etc.,  for  large  pulp  and  paper  company  in 
Ontario.    Salary  $150.00  per  month.    Box  164. 

Draftsmen  for  Hydro  Electric  Work 

Two  field  draftsmen  wanted  immediately  for  hydro 
electric  work,  in  Ontario;  salary  $150.00  per  month. 
Box  165. 

Member's  Exchange 
Transactions  Inst.  C.E.   For  Sale 

Set  transactions  Inst.  C.E.  1881  to  date  12  vols,  for 
sale,  are  bound,  should  be  worth  $100.00  to  any  member 
acquiring  eng  library.    Box  3-A. 

Transactions 

Boofcs— Transactions  A.M.I.E.E.  1904-1918  Journal 
of  The  Institute  of  Electrical  Engineers,  England,  1893- 
1913.    Box  No.  5-A. 

Journals  Wanted 

We  have  an  enquiry  from  one  of  our  members  who 
is  very  anxious  to  have  a  complete  set  of  The  Journal  for 
Nos.  1,  2,  3  and  4  of  Volume  1.  Any  member  who  has 
these  journals  and  does  not  require  them  for  binding 
purposes  could  rest  assured  that  they  would  be  appre- 

ciated if  sent  in.    Box  6-A. 
For  Sale 

Transit  light  mountain  Keuffel  and  Esser,  suitable 
for  railway  construction,  first  class  condition,  $175.00; 
also  Dump  Level,  good  condition,  $65.00,  or  sell  both 
together  for  $225.00.    Box  7-A. 

Dumpy  Level  For  Sale 

12"  Dumpy  level  by  Baker  &  Company,  High 
Holbom,  London.  This  level  is  in  good  condition;  has 
exceptionally  good  lenses  and  a  comparatively  new  tripod. 
Although  well  worth  $100.00  may  be  had  for  $60.00. 
Box  8-A. 

U|»^^HM 

OBITUARIES 

Thomas  Matthew  Schenk,  A.M.E.I.C. 

Mr.  Schenk  died  in  Halifax  on  Friday  the  3rd  of 
September,  1920,  after  an  illness  of  five  weeks  of  typhoid 
fever,  leaving  a  widow  and  two  children. 

He  was  the  only  son  of  Capt.  E.  G.  Schenk,  for  many 

years  Commander  of  the  Commercial  Cable  Company's 
Repair  Ship  "MacKay-Bennett".  Capt.  Schenk's  elder brother,  A.  O.  Schenk,  M.  Inst.  C.E.,  is  now,  and  has 
been  for  many  years,  chief  engineer  of  the  Swansea 
Harbour  Board,  Wales. 

Mr.  Schenk  was  admitted  to  The  Institute  as  a 
Student  April  17th,  1909,  Junior,  January  13th,  1913, 
and  as  an  Associate  Member  June  27th,  1916.  At  the 
time  of  his  untimely  death  —  he  was  only  thirty  two 
years  of  age  —  he  had  been  on  the  staff  of  C.  E.  W. 
Dodwell,  M.E.I.C.,  district  engineer,  Public  Works 
Department  of  Canada,  at  Halifax,  N.S.,  for  eleven  and 
a  half  years;  first  as  draughtsman  and  junior,  and  for  the 
past  seven  or  eight  years  as  assistant  engineer. 

His  was  an  exceptionally  fine  character,  clean-living 
and  scrupulously  honourable,  absolutely  trustworthy, 
conscientious,  loyal  and  efficient,  and  his  death  is  a  severe 
loss,  not  only  to  the  Halifax  Staff  of  the  Public  Works 
Department,  but  to  the  Department,  as  a  whole. 
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Majur  R.  IKiuglu»  (.ulbruidi,  M.C.  S.E.I.C. 

Ma)i.r    K     1'  :U.    MC.    SK.l.C,    a 
wiil.t\  i.iioMn    t      :.     and     pruninniii     in 
I  V  of  Tiiront.  ac  lilc*.  died  al  i  ilo 
i..;i<i.ii  Ht»>pital  i>n  :-xiiwi>i..v .  Sept.  11,  folio  ii^ 
illnt-N>.     Ht-  rnirrrtl  thf  hi>^pltal  last  May  to  !ic( 
!:  '       '.'  '      '         •  ■  wh:i.h  hr  ss.i-  -DiK  :ul^;. 
!  ••«1  to  ri-i"o\i-r.     Hr  wa^ 

•!i  oi  tlu-  latf  I  )fan 
J  111  ol  ihf  Kaiullv  of 

\  "xifiKi*  ol    tin-    I  niVfiMly   of    Toronto.     Major 

I  «as  a  >;raduatf  of  the  I'niversity,  and  after .I'd  to  follow  his  proffSMon  as  a  civil  en^ineer. 
lu  1^  :>ui»i<i-d  bv  one  brother,  Lieut.  John  Cîalbraith, 
M.C.  A.M.K.I.C..  of  Seattle,  and  a  sister,  Mrs.  F.  S. 
I  1,    150  Alliany  avenue.     Sir  Frederick    Stupart, 
I  of  the  Observatory,  is  an  uncle.     The  funeral 
luk^^  place  to-nK)rrow  afternoon. 

Major  Cialbraith  be^an  his  militar>'  career  in  the 
MisMs>auga  Horse,  and  coninianded  the  North  York 

Company  of  the  127th  Battalion,  ̂ 'ork  Rangers,  durinj; the  last  year  of  the  war.  He  joined  the  York  county 
unit,  which  became  a  battalion  of  railway  troops,  in  1917 
as  an  engineer  olhcer.  His  first  service  was  in  ihe  Sonuiie 
in  1916,  as  an  ot^icer  of  the  6th  Machine  Ci  un  Company. 

He  won  his  Military  Cross  in  March,  1918,  at  \illers 
Bretioneaux. 

Major  Galbraith  «.-emed  to  bear  a  charmed  life  all 
through  the  war,  although  he  suffered  many  bereavements. 
His  father  died  during  the  tirst  year  of  the  war.  On  his 
return  to  Canada  he  picked  up  a  f>aper  in  Halifax,  where 
he  read  the  tirst  news  of  the  death  of  his  mother,  who  had 
died  while  he  was  at  sea  on  the  way  home.  A  romance 
in  his  Ufe  was  tragically  ended  by  the  German  bombing 
of  the  Canadian  hospital  at  Doiillens,  where  the  brave 
\oung  woman  to  whom  he  was  engaged  to  be  married 
was  serving  as  a  nurse.  She  was  instantly  killed  while 
on  duty  with  her  patients. 

« 

Edward  Ashley  Wilmot,  .M.E.I.C. 

Edward  .\shlev  Wilmot,  M.E.I.C,  died  in  \'ictoria, 
B.C.,  Sept.  4.  1920,  in  his  75ih  year.  The  late 
Mr.  Wilmot  was  for  upwards  of  twenty  years  in  the 

employ  of  the  Pro\'incial  Government  as  a  civil  engineer, 
and  for  fourteen  >  ears  he  held  the  important  position  of 
Provincial  Inspector  of  D\kes.  From  1892  until  1899. 

he  was  city  engineer  of  \'ictoria,  and  since  18W  he  had been  ent^neer  in  charge  of  the  construction  and  of  the 
:  and  management  of  d\kes  for  the  Pro\incial 
*■  ,   and   in    that   connection   made   a   highly 
creditable  and  commendable  record. 

The  late  Mr.  Wilmot  was  widely  recojïni^ed  as  an  able 
and  successful  representative  of  the  profession.  He  did 
mihtary  service  during  the  period  of  the  Fenian 
raid  of  1866.  and  received  a  Fenian  Raid  medal 
awarded   by   the    1  >  Government   to  survivors. 
He  was  educated  fir  .nbury  Grammar  School,  and 
afier\sards  at  the  Lmversity  of  New  Brunswick.  His 
father,  Hon.  Robert  Duncan  Wilmot,  represented  Sunbury 
Coimt\'  in  the  Senate  from  the  lime  of  Confederation 
until  1880,  and  in  1885  was  appointed  Lieutenant- 
Governor  of  New  Brtmswick. 

n 
Novell  I.-  .     .. 
MJiis,    Hu^h    li 
\';i'  -    Roi» 
ol  i  1,  Ont. 

'I    4Ki<':n  -i.'i'i   i./;i.ar. 

-all. 

Dr    William  lloilàvm  Klli».   M.K.I.C 

Dr.  William  II 
of  the  Faculty  of    ... 
Toronto,  died  al  Lake  Jtiix  ; 

phvsu ; 

th.- 

wh. 

ing  the  dtKTee  ol  li.A.  i 
his  medical  studies  at  i;. 
and  in  1871  obtained  the 

Royal   College   of   Fhvsiciji.       r,. 
F.S.C.  F.I.C  and  F.R.S.C.     He 

chair  of  chemistry  in  Trinit     *'    '     u  >.ji'. lecturer  ol  chemistry  in  To:  ;  .S.     In 
resigned  his  connection  wiili  IiiJuiy  fo: 

of  applied   chemistry  in   the  S  P  *^ 1914.     The    Dominion   G< 
analyst  for  Toronto;  in  It,-  :..- 
elected  him  a  senator. 

ol  Lie  I 

•f 

.e 

.r 

.■» 

P 

Dr.  Williiim  Hod^fton  LlIU,  M.E.I.C 

Dr.  Ellis  had  early  joined  the  In-v-  •^- 
the  Queen's  Own.  and  served  as  a 
regiment  in  the  Fenian  Raid  of  1866.     uc  ^m: 
in  the  battle  of  Ridgcway. 

Beside   his   widow,    t.  i 
Ellis,  C.A.M.C.  who  ha>  a  -  n 
and  Capt.  Harold  Ellis.  CE.K  ry  to  tf.. 
of  Mihtia.  and  Mr>.  Crooks,  w..^  ..  .Uex.  D.  ». 
Toronto  barrister,  survive. 

(.  — ^-  of 

.IS 

;^i;vjted 

Anhur France, 
rr 

^•v..  .|a 
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I 
PERSONALS 

B.  A.  Johnston,  Jr.E.I.C.is  now  with  The  Good 
Roads  Department  of  the  Province  of  Manitoba. 

* 

Briton  O.  Smith,  A.M.E.I.C,  has  recently  joined  the 
staff  of  the  De  Laval  Steam  Turbine,  Trenton,  N.Y. 

J.  E.  Openshaw,  A.M.E.I.C,  has  recently  returned 
from  a  visit  to  England  where  he  was  successful  in  securing 
a  number  of  agencies  for  engineering  supplies.  It  is  his 
intention  to  open  an  office  in  Montreal  in  the  near  future. 

* 

Major  W.  T.  Wilson,  A.M.E.I.C,  who  has  been 
residing  at  Ottawa  since  his  return  from  overseas,  sailed 
for  England  early  in  September  en  route  to  Mesopotamia 
where  he  has  accepted  a  position  with  the  Imperial 
Government. 

Chas.  Errington,  S.E.I.C,  is  at  present  in  the 
Dominion  Ci\'il  Service,  Water  Power  Board,  at  Calgary, 
Alta. 

W.  C  MacDonald,  A.M.E.I.C,  is  at  present  with 
The  Bedford  Construction  Co.,  Royal  Bank  Chambers, 
Halifax,  N.S. 

A.  W.  G.  Clark,  Jr.E. I.e.,  has  recently  beenappointed 
general  manager  of  the  Edmonton  Cement  Co.,  Ltd., 
Edmonton,  Alta. 

* 

W.  G.  MacNaughton,  A.M.E.I.C,  has  been  recently 
appointed  manager  of  the  Spruce  Falls  Company,  Ltd., 
Kapuskasing,  Ont. 

W.  G.  Calbert,  A.M.E.I.C,  has  been  appointed 
engineer  in  charge  for  the  Mead  Pulp  &  Paper  Company 
of  Port  William,  Ont. 

* 

V.  J.  Melsted,  A.M.E.I.C,  is  leaving  Winnipeg  for 
a  long  holiday  in  British  Columbia  and  will  be  resident 
for  some  time  at  Salmon  Arm,  B.C. 

* 

Donald  Ross-Ross,  Jr.E. I.e.,  has  accepted  a  position 
with  the  planning  department  of  the  Canadian  Rubber 
Company,  Papineau  Square,  Montreal. 

* 

I.  Matheson  Fraser,  Jr.E. I. C,  has  left  McGill  Univer- 
sity, and  is  now  emploj^ed  as  draughtsman  with  the 

Dominion  Engineering  Works,  Lachine,  Que. 
* 

R.  Norman  Coke,  Jr.E.I.C,  has  recently  accepted  a 
position  with  the  traffic  engineer  for  the  Western  Division 
of  the  Bell  Telephone  Company,  Toronto,  Ontario. 

* 

A.  E.  MacGregor,  Jr.E.I.C,  has  recently  left  Ottawa 
and  is  now  with  the  Engineering  Branch  of  the 
Department  of  Soldiers  Civil  Re-Establishment,  Toronto. 

* 

W.  E.  Joyce,  A.M.E.I.C,  has  accepted  a  position  as 
resident  engineer  for  Rondout  Creek  Bridge,  Kingston, 
N.Y.,  taking  charge  of  this  work  for  the  Pvingston  Ship- 

building Corporation. 

Capt.  L.  I-Qrk  Greene,  S.E.I.C,  has  accepted  a 
position  with  the  Wolseley  Motor  Co.,  (Commercial 
Branch)  Birmingham,  England,  and  left  on  the  18th  inst. 
to  assume  his  new  duties. 

Edmund  Grummitt,  A.M.E.I.C,  formerly  instructor 
in  mechanical  and  architectural  drawing  for  the  Depart- 

ment of  Soldier's  Civil  Re-establishment,  is  now  employed 
as  a  draughtsman  with  the  Welland  Ship  Canal,  St. 
Catharines,  Ont. 

* 

Professor  L.  M.  Arkley,  M.Sc,  M.E.I.C,  who  has 
for  a  number  of  years  occupied  the  Chair  of  Assistant 
Professor  of  Mechanical  Engineering,  University  of 
Toronto,  has  accepted  the  position  of  Professor  of  Mechan- 

ical Engineering  in  charge  of  that  department  at  Queen's University. 
* 

R. Lawrence  Weldon,  Jr.E.I.C, M.Sc,  has  recently  left 
the  engineering  department  of  The  Laurentide  Company 
Limited  of  Grand'Mère,  Que.,  to  join  the  Fort  Frances 
Pulp  and  Paper  Company  Ltd.,  of  Fort  Frances,  Ont., 
as  resident  engineer,  in  charge  of  engineering  and 
construction  work. 

A.  D.  Créer,  M.E.I.C,  has  formed  a  partnership  with 
A.  R.  MacKenzie,  (Assoc.  M.  Inst.  CE.,)  in  the  practice 
of  civil  engineering  and  valuation  and  has  opened  an 
office  at  517  Metropolitan  Building,  Vancouver,  B.C. 
It  is  intended  to  specialize  in  water  power  development, 
water  supply,  sewerage,  railway  construction,  irrigation, 
and  land  development  and  valuation. 

* 

Capt.  C  B.  R.  Macdonald,  A.M.E.I.C,  returned  to 
England  from  Canada  about  the  middle  of  September. 
Capt.  Macdonald  has  spent  the  last  year,  on  his  return 
from  overseas,  gaining  further  Canadian  engineering 
experience  and  returns  to  England  to  accept  a  position 
with  a  contracting  firm  of  which  his  uncle,  Lt.-Col. 
A.  C  Macdonald,  D.S.O.,  M.E.I.C,  is  head. 

* 

H.  L.  Swan,  A.M.E.I.C,  has  recently  gone  into 
practice  with  A.  P.  Augustine,  A.M.E.I.C,  in  Pencticton, 
B.C.,  as  Civil  Engineers,  Architects  and  land  Surveyors. 

Mr.  Augustine  and  Mr.  Swan  have  both  been  recently 

registered  as  "Professional  Civil  Engineers"  under  the British  Columbia  act.  They  have  also  been  recently 
elected  members  of  the  American  Concrete  Institute. 

* 

Col.  F.  M.  Gaudet,  M.E.I.C,  has  recently  been 
appointed  head  of  the  Public  Safety  Department  of  the 
City  of  Montreal,  this  appointment  including  the  control 
of  the  Police  and  Fire  Services. 

Colonel  Gaudet  has  had  a  distinguished  career  as  an 
engineer  and  administrator.  He  was  responsible  for  the 
recruiting    of    the    famous    22nd  Battalion,   and   was 
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ac  ul  ihc  value  ;  :  his  srrvur  m  ihis 

dus.   Kvan  FuwU-r.  :re 
mciiily  lo  th«-  Dftruu  Ki  ,  -  irs 

aïKl  HarUiur  HrulKf"'".  wiih  jJiinuular  i'  lo  ihe 
prop<»-"'   ' '•-raut-Windsiir  bridge.     M'     I  Uvlure 
was  1  1  Willi  laniiTii  slidt-s.  -1.  -irs  ail 
over  iu<-  w>'ild.  to^;l•llu•r  wiili  vu-ws  -w»i::^_  l'^ifi  span 
bridRes.  Al  ihç  rtvciil  tinal  I^kes-Sl.  l^iwrincc  Tide- 
V         >    ■iigress  held  in  Dfiroii.  Mr.  Ftiwler  \^  of 
t  I g  speakers.     In  addilion  t<>  U'iiu-  :i  of 
1  ■ul,,  Mr.  Fowler  is  a  nu  :  .m 
S  :  Civil  KiiKineers.     His  r\  t-r 
thirty  years  in  the  desijjn  and  consiruciion  ol  bridgt^  and 
harbours,  both  on  this  continent  and  abroad,  lie  is  an 
author  of  ten  publications  on  engineering  design  and 
construction. 

Hugh  B.  Walkem.  M.E.I.C..  has  retired  from  the 
service  of  the  Canadian  Pacific  Railwa\',  with  wliich  he 
has  been  connected  for  forty  years,  and  is  now  resident 
at  Haney,  B.C. 

Mr.  Walkem  was  born  in  Montreal  in  1858  and  has 
been  wiih  the  C.P.R.  since  1882.  He  first  served  under 

A.  J.  Hill  as  a  rodman.  was  later  on  location  and  construc- 
tion in  connection  with  the  ThomF>son  Section.  B.C.,  also 

on  the  Shuswap  Section.  B.C..  under  Major  Rogers,  later 
Mr.  Walkem  joined  the  staff  of  H.  A.  Cambie  and  rose  to 
assi.  en^neer  on  the  extension  of  the  Canadian  Pacific 
\\  from  Port  Moody  to  \ancouver.     Mr.  Walkem 
\'.  d  in  charge  of  the  Direction  of  the  Terminal 

Works  of  the  Canadian  Pacific  Railway  at  \'ancouver 
and  later  rose  to  take  charge  of  permanent  wa\',  locating 
and  construction  of  branch  lines,  etc.,  in  the  Western 
Ehstrict. 

F.  W.  Cowie.  M.E.I.C.,  chief  engineer  of  the  Port  of 
Montreal,  has  recently  completed  the  first  part  of  the 
work  in  connection  with  electrif\ing  The  Montreal  Har- 

bour Terminal  Railway,  having  a  total  trackage  of  58 
miles.  The  system  being  installed  is  the  2400  volt.  D.C. 
system,  which  has  proved  so  satisfactory  on  many  lines 
in  the  United  States,  and,  nearer  home,  on  the  electrified 
lines  of  the  Canadian  National  Railways  in  Montreal. 
The  overhead  system  has  been  installed  with 

catenarv"  suspension,  wooden  poles  being  used  where 
development  is  not  yet  complete,  and  steel  poles  where 
permanent  condit:  :.   The  system  has  been  divided 
ofï  into  half  mile  with  a  view  to  anchoring  each 
section  indepedenlh.  ll  is  intended  to  have  electric 

locomotives  of  a  tN-pe  similar  to  those  in  use  on  the 
Canadian  National  Line  tlirough  Mount  Royal  Tunnel, 

weighing  83  tons  each.  The  pwwer  hous<-  will  be  erected 
centrally  and  will  eventually  have  a  capacity  of  3.000 
kilowatts. 

I 
I 

MH\N(II    NKNV.S 

Ontario  Proxiiuiul  l)i\i^ioll 

A.  It.  LamU  A.M.KIC.  .--.:., 

l»r. 
ot  the  work  oi   the  i 'iMMon  m  regard  lo  orga: 
legisation  and  rémunération. 

Two  of  the  Ontario  Hranches  have  prejiarrd 

Toronto  and  Niagara  !'« 
been  lo  a  lart:»-  rxti-!;?  ad"; 
Power  Lo!:  : 
that  as  the         :      , 
should  be  discussed    by    a   general   committee  oi  ihe 
Institute. 

The  schedule  favoured  by  th«'  committee  appointed 

-  nng 

■fm- 

by   Council  is   • Council    printt 
sidered 

ing  eng.:  ,1;    . 
is  still  working  on  the 
report  at  the  annual  mc«.i.i;^. and  w .i.    The 
lem    in    Ontario    is  being  considered  by 

having  two  members  from  t'      '     .        - Canada,  and  two  each  from 
The  Toronto  Branch  l^ 
touch  with  the  Ontario  > 
ment  of  engineers  for  all  engineering 

Fraser  S.  Keith.  Secretar\*  of 
that  the  BraiKhes  will  be  given  an  > 

recommendation>  b<  ̂         '     '      ' 
on  Remuneration  i- 
Committee  on  Policy  will  be  prcaciitcd   at 
meeting  of  CouiKil. 

.^ 

LK: 

Toronto  Branch 

H.  A.  Goldman,  A.M.E.I.C,  Stcretarxf-Trtaturrr. 

Syllabut  of  Subjects  for  Winter  Session*  19S0-19S1 

Oct.,  1920,       7  Opening  Meeting.— Business  and  Chair- man's .Address. 

14  Open  Night.— Disaission  on  Questions  of Poljcv. 

21  C.  D.'  Dean    A  M  E  1  C  —  General  OU Refining    !  g    Purlures) 
Mining  Bi   , 

28  Open  Night      1 
Report  on  Fc«.:   ....^    -    ;i 
Committee's  Interim  Repon. 

Nov.,  1 921»,      4F.  MI'  "■'■    '  C— Cement  and 

Sujx-r^  -d> 
11  Public    -M.  ;  :.• 

jointly  V,:  •■  r wavbandl  \.:c:. 
on    "bt.l   .v.,v^»^^,    .1  uicr  i<Uw..',i. 
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18  OpenNight.- 
Report  on 
AM.E.I.C. 

-Discussion  on  Committee's 
Zoning.     H.  L.    Seymour, 

25  L.  W.  Wynne  Roberts,  A.M.E.I.C— 
Mesopotamia,  (illustrated). 

Dec,  1920,  2  Open  Night. — Discussion  on  Committee's 
Report  on  Ethics.  T.  D.  Mylrea, 
A.M.E.I.C. 

9  B.  F.  Haanel,  M.E.I.C— Peat  Fuel. 
16  J.  T.  Burt-Gerrans. — Electro-Chemistry 

and  the  Engineer  (illustrated). 

Jan.,  1921,  6  Open  Night. — Discussion  on  Committee's 
Report  on  Engineers  and  Sociology. 
T.  L.  Crossley,  A.M.E.I.C. 

13  F.  A.   W.    Taylor. — Super-heaters  and 
economisers,  (illustrated). 

20  W.   Gore,   M.E.I.C— Reservoirs   (illus- trated). 

Feb.,  1921,  1,  2  &  3.— Annual  Convention  of  The 
Engineering  Institute  of  Canada  in 
Toronto. 

10  Arthur   Hewitt. — Toronto   Gas   Works 
(illustrated). 

17  Murray  A.  Stewart,  A.M.E.I.C— City 
Street  Paving. 

24  R.  B.  Young,  A.M.E.I.C— The  New 
Theory  of  Concrete  Mixtures  ;  a  practical 
method  of  proportioning  based  thereon. 
T.V.McCarthy,A.M.E.I.C.— Experience 
with  this  method  on  a  large  power 
development. 

Mar.,  1921,      3  Open  Night. 
10  A.  T.  Clark  &  T.  M.  Jones,  A.M.E.I.C— 

Design  of  Centrifugal  Pumps  (illus- 
trated). 

17  T.  H.  Hogg,  A.M.E.I.C— Description 
of  Hydraulic  Power  Plant  of  Hydro- 
Electric  Power  Commission. 

24  J.  Morrow  Oxley. — Some  Points  in  the 
Economics  of  Building  Design  (illus- 
trated). 

31  C  Nelson  Gain. — Pulp  and  Paper  Works 
(illustrated). 

April,  1921,       7  Open  Night. 

14  W.  E.  Douglas,  A.M.E.I.C— Engineers 
and  Contractors. 

21  F.  A.  Gaby.— Hydro  Radial  Railways. 
28  Frank    H.    Keefer.— K.C,    M.P.,— St. 

Lawrence  River  Deep  Waterway  and 
Power  Development. 

May,  1921,  5  Open  Meeting. — Reports.  Election  and 
installation  of  Officers  for  ensuing  year. 
(Nominations  for  Chairman,  Deputy 
Chairman,  Secretary  and  three  Com- 

mitteemen to  be  sent  to  Mr.  Goldman 
on  or  before  March  17th,  1921). 
Note:   Watch  announcements   in  press 
each  week. 

List  of  Subjects  in  Reserve 

L.  M.  Arkley,  Purchase   and    burning   of  coal   on 
M.E.I.C.  B.T.U.  basis. 

H.  G.  Acres,  Additional  information  re  Chippawa 
M.E.I.C.  Power  Scheme. 

W.  R.  Worthington,  Sewerage  Works. 
A.M.E.I.C 

P.  W.  Ellis,  Engineering     Features     of     Queen 
Victoria  Park  Developments. 
(Illustrated). 

N.  R.  Gibson,  Measurement  of  velocity  of  Water 
A.M.E.I.C.  Flow  in  Closed  Conduits.    (Illus- trated). 

George  A.  Sherron,  Modern  Concrete  Road  Construction 
and  Machinery.     (Illustrated). 

J.  C  Krumm, 
A.M.E.I.C.     Railway  Location. 

R.  R.  Knight,  Steel    Forging   and    Heat    Treating 
M.E.I.C  Furnaces. 

T.  T.  Black,  Forms  for  Concrete  Work. 
A.M.E.I.C.        Internal  Combustion  Engines. 

Foundations. 
Mechanical  Transportation. 
Mechanical  Excavators. 
Alignment  Charts. 
Shrinkage  or  Expansion  in  Earth 

works. 
Essential  Specifications  and  Condi- 

tions. 

Rights  and  Wrongs  of  Public  Owner- ship. 

Economics  in  Engineering. 

Niagara  Peninsula  Branch 

Rex.  P.  Johnson,  A.M.E.I.C,  Secretary-Treasurer. 

The  members  of  the  Branch  feel  as  if  they  were  out 
of  a  job.  The  Professional  Meeting  has  gone  off  with  a 
bang  exceeding  our  best  expectations,  and  everybody 
in  the  Branch  feels  great  satisfaction  at  the  success  of 
the  gathering  which  was  conceived  almost  a  year  ago 
and  given  official  sanction  by  the  Branch  members  last 
December. 

Committee  meetings  of  exasperating  frequency  and 
extending  to  late  hours  are  already  forgotten  as  a  thing 
of  the  past  and  only  the  still  late  convivial  evenings  of 
the  meeting  have  a  place  in  our  memories,  at  least  most 
of  us  remember  them  very  distinctly. 

We  wish  to  thank  those  firms  whose  interest  in  the 

meeting  prompted  some  very  acceptable  gifts  of  inspira- 
tion and  F.  H.  Hopkins  &  Co.,  The  Lyman  Tube  and 

Supply  Co.,  The  Canada  Cement  Co.  and  the  Dominion 
Dredging  Co.  are  to  be  numbered  among  the  good  fellows. 
Drummond  McCall  presented  the  committee  with  a 
cheque  which  was  applied  to  entertainment  along  the 
same  lines. 

It  is  in  order  here  to  call  attention  to  a  very  important 
feature  of  the  committee  work  which  was  not  in  evidence 
at  the  time  of  the  meeting.  This  is  the  fine  work  done 
by  the  Finance  sub-committee  headed  by  R.  T.  Gent, M.E.I.C. 
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to  write  a  story  alx>ui  the  S;iturday  alter!-- ■"  -rne 
and  we  are  referred  to  atiollu-r  jw^r  for  ih  it. 
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rven  if  the  ontm  ol  the  i  ;  lid  rii|Uire  t-xiilaaalion 
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The  I  d  by  Mr.  Cnint  during 
the  dance  inieniiisMoii  and  done  to  the  strains  of  the 
pipes  was  much  ai)prixiate<l.  and  H.  L.  Hucke  had  his 
own  way  about  the  pipes. 

\  It    will    Ix*    publislu-d     in    the 
Novt:  .   iiifoinuition  of  members. 

Winnipeg  Branch 

(jeo.  L.  Guy,  M.E.I.C.,  Secrttury-Treaaurer. 

A  special  meeting  of  the  Winnipei;  lîranch  of  The 

A  •  • . .  ■  1  nitttltitt  od'antiilii  was  held  in  the  Kngineering 
l;  ember  9th.  1920.     W.  M.  Scott.  M.E.l.C. 
Ill  ,i,^  ̂   ......  and  61  Members  present. 

The  meeting  was  called  to  receive  and  consider  the 
rejxirt  of  the  Special  Salary  Committee,  and  to  make 
arrangements  for  the  trip  of  inspection  to  the  Mamtoba 
Rolling  Mills  at  Selkirk. 

It  was  moved  by  W.  P.  Brereton,  M.E.l.C,  seconded 
by  D.  A.  Ross,  M.E.l.C.  and  carried:  — 

That  the  date  of  the  inspection  trip  to  the  Manitoba 
Rolling  Mills  be  left  to  H.  A.  Mackay  for  any  time  after 
the  14th  inst.,  preferably  on  Wednesday. 

Mr.  Brereton  conveyed  the  invitation  from  Mr. 
Martin,  President  of  the  Manitoba  G>psum  Company, 

to  the  Members  of  the  Branch,  to  pa\-  a  visit  to  his  plant. 
It  was  moved  by  D.  .\.  Ross.  IVl.K.l.C,  seconded  by 
J.  G.  LeGrand,  .\.M.E.1.C..  and  carried: 

That  the  time  of  the  visit  to  the  G\-psum  plant  be 
left  to  the  E.xecuiive  to  decide  the  date,  such  date  to  be 
within  the  current  month. 

.At  the  request  of  the  Chairman.  H.  .\.  Macka>', 
A. M.E.l.C,  assumed  the  chair,  as  he  was  convenor  of 
the  Special  Salary  Committee.  Mr.  Mackay  stated 
that  eleven  meetings  of  the  Special  Committee  had  been 

held,  and  a  great  deal  of  thought  and  energ>'  had  been 
put  on  its.  as  well  as  many  hours  of  discussion. 

The  report  was  then  read  by  the  Secretary. 

It  was  moved  b\'  \V.  P.  Brereton,  M.E.l.C.  seconded 
by  J.  M.  Leamy,.  Nl.E.I.C  that  the  report  had  adopted 
by  the  Branch  as  presented. 

.\n  amendment  was  moved  by  A.  J.  S.  Taunton, 
A.M.E.I.C.  seconded  by  W.  M.  Scott.  M.E.l.C.  and 
carried: — 

That  the  words  "that  recommended"  be  struck  out 
in  the  last  line  of  the  clause  dealing  with  organization 

on  page  3.  and  that  there  be  substituted  therefor  "one 

approved." 

Mr.  Brereton  '»'■"    •tt'^'«l  hu  ahgtnaJ  ntotion  i« 
comply   with  this  which   was  C4mnd   un- 
anunuuiiJy. 

It   wns  moved  hv   A     W    ̂ mwh     \  M  K  I  C  .   arid 

seconded  b\    E.  Bi  '■ 
the    '«'tMitl      I  w'    w   riT 

all  I 
eai  il  J II  .11  u  II  i.ir.f  '-1JI11..1I   .1».  MI  'II  i:  1  j/i  i'j*.ij  111^  a:  F  J  r  j.i*-^  v  iji^ 
a  similar  rejxjrt. 

It    was    nmved    by    E.    Bryd<»f>c 
seconded  by  Geo.  Pratt.  .\.M  E  I  C   
earned; 

M.-.',    .  .    ' 

efforts  in  ifie  preparation  ol  the  aaiar)'  Kepon  du:     . 
the  past  summer. 

It  was  moved  bv  A   W.  Smith.  A  ME!  C  .  ç«r»nd»-d 

by  W.  P.  1  ' consisting  c  , 
of  the  Branch,  be  appointed  to 
tion  Committee,  the  latter  to  >   
and  to  rep<jrt  back  to  the  ordinary  general  m' 
September  IG  next.     Carried. 

D.  .\.  Ross,  M.E.l.C.  then  gave  notice  of  moTii.n 
that  at  the  regular  meeting  on  October  7th,  } 

move  that  Paragraph  13  of  the  by-laws  c^ ..-;.,..  -       ,^^^^ 
Committees  be  amended  by  adding  th<  G— 
remuneration  committee.    I  ' 
tion  Ctimmitlee  shall  be  re^; 
able  steps  to  as>isi   the  n 
in  accordance  with  the  scl.' 
time  b>  the  Branch,  and  for  rev  uig  such  rcviiuun 
of  said  schedule  as  may  seem  ^-  .  „  .c. 

On  Mr.  Scott  pointing  out   that   rxitice  of  motion 
could  only  be  given  at  a  :  i 
to  have  this  notice  of  mot io:. 
meeting,  being  September  Ibih. 

The  meeting  adjourned  at  10  p.m. 

Edmonton  Branch 

C.  C.  Sutherland,  A.M.E.l.L'.,  Stcftlary-Tnamrer 

.\t  a  general  meeting  held  in  AucT:=t.  and  after  a 
scrutiny  of  ballots,  the  : 
elected  to  the  e.\ecuii\L      .....     — : 
will  take  oftice  at  the  first  general  nu-  \  in  October; 

CI                  -           D.  S.  Carter.  A.ML  I.e., 
\u    ̂          :nan  — A.  W.  H:kV^  .v  A.M.E.I.C 
Sec.-lreas.             C  C  A  M.E.l.C, 
Councillors:  J.  Ru...   M.E.l.C. 

\Vm.  H.  Hunt.  A.M.E  l.C. 

E.  K>"    "    '    ̂   V'  '    !  t. 
Ex  Officio:    }^^y  .,.i,.i.^. 

Mr.  Sut'^"''^'"^''   '''-     '1'  "  "''^'.■■-  :<-  '^r.-I  .r\ 

and  all  con 

L  ity  Enginext    ~  i  Hjh:  uucih,  v.i\;i.   ljj>.^.fw.   i-ui;;i'ini->ii 
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New  Brunswick  News 

First  General  Meeting  of  The   Association  of  Professional 
Engineers  of  the  Province  of  New  Brunswick. 

The  first  General  Meeting  of  the  Association  of 
Professional  Engineers  of  the  Province  of  New  Brunswick 
was  held  on  September  10th,  in  the  Board  of  Trade 
rooms  in  St.  John.  The  attendance  was  representative 
of  all  sections  of  the  Proxdnce  and  every  branch  of  engineer- 

ing. Those  present  were: — Harry  F.  Bennett,  A.  R. 
Crookshank,  C.  O.  Foss,  F.  G.  Goodspeed,  J.  A.  Grant, 
A.  Grav,  G.  G.  Hare,  G.  N.  Hatfield,  W.  J.  Johnston,  C.  C. 
Kirby,  G.  S.  Macdonald,  H.  F.  Morissey,  G.  G.  Murdoch, 
E.  J.  Owens,  A.  G.  Taplev,  E.  A.  Thomas,  F.  P.  Vaughan, 
J.  A.  W.  Waring,  S.  R.  Weston  and  B.  Wilson  of  St.  John, 
G.  W.  Arnold  of  Sussex,  D.  F.  Maxwell  of  St.  Stephen, 
C.  B.  Brown,  Jr.,  F.  O.  Condon,  C.  H.  F.  Donkin,  W.  A. 
Duff,  J.  A.  Ellis,  E.  G.  Evans,  F.  B.  Fripp,  J.  D.  McBeath, 
G.  C.  Torens,  and  S.  B.  Wass  of  Moncton,  K.  S.  Pickard 
of  Sackville,  M.  W.  Black,  B.  M.  Hill  and  John  Stephens 
of  Fredericton,  N.  A.  MacKen2ie  and  G.  Stead  of 
Chatham,  R.  J.  Sandover  Sly  of  Campbellton. 

The  provisional  president,  C.  C.  Kirby,  M.E.I.C., 
occupied  the  chair.  The  minutes  of  the  organization 
meeting  held  in  September  1919  were  read  and  adopted. 
The  reports  of  the  provisional  council  and  the  secretary- 
treasurer  dealing  with  the  progress  of  the  Legislation 
and  the  passing  of  the  Act  as  well  as  the  financial  standing 
of  the  Association  were  read  and  adopted.  The  registrar 
reported  that  92  engineers  had  been  registered. 

The  By-Laws  which  had  been  prepared  and 
distributed  by  the  provisional  council  were  taken  up 
and  thoroughlj-  discussed.  The  By-Laws  as  amended 
were  adopted  and  ordered  printed. 

The  election  of  Officers  resulted  as  follows: — 
President:    C.  C.  Kirby,  M.E.LC,  divisional   engineer, 

C.P.R.,  St.  John,  N.B. 

Vice-President:    C.  B.  Brown,  M.E.LC,  chief  engineer, 
C.N.R.  Moncton. 

Coimcillors: 

St.  John  District,  J.  A.  Grant,  A.M.E.I.C,  of 
the  J.  A.  Grant  and  Co.  Ltd., 
general  contractors,  St.  John, 
N.B.  (1922) 

F.  P.  Vaughan,  M.E.LC, 
manager  of  The  Vaughan  Elec- 

tric Co.,  Ltd.,  St.  John,  N.B. 
(1921) 

Moncton  District,  S.  B.  Wass,  A.M.E.I.C,  dist. 
engineer,  C  N.  R.,  Moncton, 
N.B.  (1923) 
J.  Edington,  M.E.LC,  city 
engineer,  Moncton,  N.B.  (1921) 

Fredericton  District,  B.  M.  Hill,  M.E.LC,  provincial 
highwav  engineer,  Fredericton, 
N.B.  (i923) 

Chatham  District,  Geoffrey  Stead,  A.  M.  E.  I.  C, 
dist.  engineer.  Public  Works, 
Canada,  Chatham,  N.B.  (1922) 

Auditors:  J.  A.  W.  Waring,  A.M.E.LC,  asst.  engineer-- 
C.P.R.,  St.  John,  N.B. 
F.  G.   Goodspeed,   M.E.LC,   dist.   engineer,. 
Public  Works,  Canada,  St.  John,  N.B. 

Nomination  Committees  for  1921,  St.  John  District,. 

(Counties  of  St.  John,  King's,  Queen's  and Charlotte) 

G.  G.  Murdoch,  M.E.LC  and  G.  G.  Hare, 
M.E.LC  Moncton  District,  (Counties  of 
Albert,  Kent  and  Westmorland)  J.  D.  McBeath, 
M.E.LC,  and  E.  G.  Evans,  M.E.LC. 
Fredericton  District,  (Counties  of  York,  Sun- 
burv,  Carleton,  Victoria,  and  Madawaska)  H. 
M.  Armstrong,  and  M.  W.  Black,  A.M.E.I.C 
Chatham  District,  (Counties  of  Restigouche, 
Gloucester,  and  Northumberland)  R.  J.  Sand- 
over  Sly,  A.M.E.I.C  and  G.  E.  Martin, 
A.M.E.I.C 

The  President  thanked  the  Association  for  their 
expression  of  confidence  in  him  as  it  showed  him  that 
the  members  were  pleased  with  the  work  of  the  provisional 
council  and  that  work  had  not  been  light  during  the 
organization  period.  He  compared  the  progress  in 
New  Brunswick  with  that  of  the  other  provinces  and 
asked  for  the  support  and  co-operation  of  every  member. 

A  vote  of  thanks  was  extended  to  the  provisional 
officers  for  their  services  in  preparing  the  Act  and  putting- 
it  through  the  Legislature. 

A  vote  of  thanks  was  extended  to  the  editor  of  the 
Canadian  Engineer  for  the  350  copies  of  the  Act  which 
he  had  presented  to  the  Association. 

At  the  close  of  the  business  session  the  members- 

adjourned  to  the  supper  room  at  Bond's  restaurant where  members  of  the  St.  John  Branch  E.I.C  joined 
with  the  members  of  the  Association  for  supper. 

After  the  delightful  repast  the  Chairman,  G.  C 
Murdoch,  M.E.LC,  proposed  the  toast  to  the  King  and 
then  welcomed  all  visiting  members  to  the  city  and 
congratulated  all  on  the  very  enthusiastic  and  business- 

like meeting  which  had  consummated  the  Association 
of  Professional  Engineers  in  New  Brunswick.  He  felt 
that  men  of  such  high  standing  in  the  profession  could 
not  come  together  as  they  had  today  without  widespread 
results  for  the  betterment  of  the  Profession.  He  expressed 
the  pleasure  the  St.  John  Branch  had  in  being  able  to 
join  with  the  outside  men  in  furthering  the  cause  of  the 
Professional  Engineer. 

C  C  Kirby,  M.E.LC  in  proposing  the  toast  to 
the  Engineering  Profession  dwelt  on  the  standing  of  the 
profession  in  the  community  and  the  country  at  large, 
on  the  gradual  development  which  is  taking  place  over 
the  American  continent  in  making  the  public  realize 
the  importance  of  thoroughly  trained  engineers.  He 

took  up  the  several  phases  of  the  report  of  the  "Engineering 
Council"  on  classification  and  remuneration  and  urged 
the  necessity  for  co-operation  to  bring  about  better  social 
and  financial  conditions  for  the  profession. 

D.  F.  Maxwell,  M.E.LC,  replied  to  the  toast  and 
congratulated  the  Association  on  its  choice  of  president. 
He  drew  attention  to  the  great  responsibilities  of  engineers 
in  the  expenditure  of  large  sums  of  money,  and  yet  he 
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Preliminary    Notice 
of  Applications  for  Admission  and  for  Transfer 

20th  September,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates, 
in  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 

mendation as  to  the  proper  classification  of  the  candidate.* 
If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 

reputation  of  any  applicant,  should  be  promptly  communicated. 
Communications  relating  to  applicants  are  considered  by 

the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
October,  1920. 

Fraser  S.  Keith,  Secretary. 

*The  professional  requirement  are  as  follows: — 
Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 

and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 

which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may.  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  niust  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  quaUfied  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  quaUfiedi 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  "have  held  a  position  of  professional responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 

ical, Mining,  or  Electrical  Engineering.  ,   .     „         .,  .,    , 
This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 

has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 
Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 

age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular).  Arithmetic,  Geometry  Euclid  (Books  I.-IV.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 

The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 

FOR  ADMISSION 

AUGER — .\LBERT,  of  Prince  Rupert,  B.C.  Born  at  St.  Boniface,  Man., 
Feb.  14th,  1SS9;  Educ,  B.  A.  1908,  B.  C.  E.  191.3,  Univ.  of  Manitoba;  1908,  rodman, 
G.T.R.  &  N.T.C.  Elys.;  1909  (sunmier),  concrete  &  pihng  inspector,  N.T.C.;  1912 
(summer)  instr'man  same  company;  1913-15.  dftsman,  bridge  engr's  office,  G.T.P.; 1915-19,  constrn.  engr.  for  Tremblay  McDiarmid  Company  on  constrn.  new 
Winnipeg  aqueduct;  1919  to  date,  with  G.T.P.,  dftsman  and  designer,  June  1920 
appointed  asst.  engr. 

References:  J.  G.  Legrand,  G.  C.  Dunn,  J.  A.  Heaman,  W.  S.  Fctherstonhaugh, 
E.  E.  Brydone-Jack,  W.  G,  Chace,  W.  H.  Tobey. 

BEACOCK:— VICTOR  ALONZO,  ot  Toronto,  Ont.  Born  at  Oro,  Out.,  Sept 
8th.  1892.  Educ.  B.A.Rc.  Toronto,  19)5;  April  to  July  1915  and  July  1919  to  date 
with  H.E.P.C.  of  Ontario,  Municipal  Dept.,  personally  in  charge  of  street 
lighting  installation.  Windsor,  Ont.  and  at  present  assisting  on  the  Niagara  system, 
principally  in  connection  with  distribution  systems. 

References:  F.  A.  Gaby,  T.  H.  Hogg,  M.  V.  Saucr,  L.  G.  McNeicc,  H.  G.  Acres. 
W.  Harland. 

BRIGHT— DAVID  MUSSEN,  of  Winnipeg.  Man.  Born  at  Portadown, 
Ireland,  June  2Sth,  1875;  Educ,  Matric  Queen's  College,  Belfast;  1893-97,  5  yrs. 
ap'ticcship  Belfast  Foundry  &  Eiigr'g.  Works;  1897-99.  asst.  supt.  with  same  firm; 
1900-0-1,  asst.  mcch.  engr.  Chinese  Imperial  Rlys.  on  steel  bridge  constn.  ;  1904-11, 
mgr.  Foundry  &  Engr'g.  Works,  Portadown,  Ireland.  Designed  and  supt'd.  erection 
of  many  large  power  plants:  1912-13,  res.  mech.  engr.  for  Middle  West  Boving  Co. 
of  Canada,  supt'ing  erection  of  Hydraulic  &  Diesel  engines;  1913-14,  designing  and 
supt'ing.  engr.  for  Canadian  British  Engr'g.  Co.  Winnipeg  on  municipal 
power  plants;  1914-19,  served  overseas  in  Can.  Engrs.,  later  Lieut.  Workshops  Officer 
Mech.  Transport,  C.A.S.C.  Later  Imperial  Forces  as  Experimental  &  Workshops 
Officer,  Rank  Staff  Capt.  in  charge  of  design  &  layouts  of  workshops  and  on  tests 
for  Light  Railways  and  Aerial  Ropeway  etc.;  At  present  Mech.  Engr.  to  Manitoba 
Power  Commission. 

References:  A.  McGillivray,  M.A.Lyons,  J.  Rocchetti,  J.  M.  Leamy,  T.  H.  Kirby. 

CAMPBELL— GEORGE  WILFRED,  of  Winnipeg,  Man.  Born  at  Portage  la 
Prairie,  Man..  Aug.  26th,  1889;  1906-13,  rodman.  topog'r.  levelcr.  field  dftsman, 
transitman,  C.P.R.  location,  Alta.  and  Sask.  ;  1915-18,  overseas,  8th  Battn.  Observer 
in  Battalion  Scouts;  1918  to  date  asst.  to  dist.  engr.  in  charge  of  location  and  constrn. 
Reclamation  Dept.,  Manitoba  Govt. 

References:  J.  A.  Hcsketh,  H.  A.  Bowman,  T.  C.  MacNabb,  C.  R.  Crysdale, 
D.  A.  Livingston,  A.  H.  Corbett,  R.  W.  McKinnon. 

EASTWOOD— THOMAS,  of  Winnipeg,  Man.  Born  at  Lancashire.  England, 
June  12th,  1879;  Educ,  Diploma,  I.C.S.,  Steam  and  Electric,  1910;  Erecting  engr. 
on  outside  install'ns  of  Canadian  Westinghouse  Co.  since  May  1915;  At  present 
foreman  in  charge  of  service  dept.  shop  of  above  company. 

References:  F.  H.  Farmer,  A.  W.  Lamont,  G.  L.  Guy,  E.  V.  Caton,  J.  Rocchetti. 

FRASER— DANIEL  MACFARLANE,  of  Toronto,  Ont.  Born  at  Edinburgh, 
Scotland,  April  15th,  1879;  Educ,  Heriot  Watt  College,  Edinburgh,  Science  &  Arts 
Exam,  London  City  and  Guilds;  lS9â,  learning  gen'l.  machine  work  A.  Seggie  & 
Sons,  Edinburgh;  1896-98  asst.  in  test  room,  electric  lighting  dept.  Edinburgh  Corpora- 

tion; 189.S-1906,  gen'l.  electrical  engr'g.  work,  with  T.  Stothert  McLaren.  Edinburgh, 
Mayor  &  Coulson,  Glasgow,  and  Drake  &  Gorham,  Manchester;  1906-10,  with 
Drake  &  Gorham,  supt'ing  outside  erection:  1910  (June-Aug.)  Montreal  Light  Heat 
&  Power  Co.:  (Aug. -Dec)  shift  engr.  British  Canadian  Power  Co.  Cobalt.  Ont.; 
1911-12,  with  R.  H.  Forsyth,  Toronto,  supt'ing  &  estimating  on  electrical  work;  1912 
to  date,  estimating  engineer.  Can.  Gen'l.  Electric  Co.,  Toronto,  Ont.,  ("Fellow" 
(A.I.E.E.) 

References:  G.  R.  Langley,  F.  S.  Keith,  L.  deW.  Magie,  C.  E.  Sisson,  P.  L. 
Allison,  V.  S.  Foster,  W.  P.  Dobson,  P.  E.  Hart. 

FREEMAN— JAMES  ROY,  of  Moncton,  N.B.  Born  at  Brighton,  Ont., 
April  14th,  1888;  Educ.  B.A.Sc  Univ.  of  Toronto,  1912;  1910-11  (summers),  rodman, 
C.N.R.;  1912-13,  dftsman  D.B. Co.  Lachine,  Que.;  1917-19,  Gunner,  C.E.F.;  1913 
to  date,  dftsman.  Bridge  Dept.  C.N.R.  Moncton,  N.B. 

References:  P.  Gillespie,  C.  R.  Young,  D.  C.  Tennant,  C.  B.  Brown,  W.  A.  Duff. 

HORTON— ROWLAND  OSBORNE  CHARLES.of  Winnipeg,  Man.  Born 
at  Coventry,  England,  April  11th,  1895;  Educ,  1905-11,  Royal  Masonic  School, 
Bushey,  England,  Univ.  of  Cambridge  Junior  Cert.  1910,  Senior  Cert.  1911;  1911-14 
and  May  1919  to  date,  with  Dom.  Bridge  Co.  Winnipeg,  3  yrs.  structural  detailer, 
1  yr.  clerk  to  shop  supt.  ;  At  present  structural  detailer  (1914-19,  overseas.  Mentioned 
in  despatches  May  1918.) 

References:  G.  E.  Bell,  E.  V.  Caton,  H.  M.  White,  A.  J.  Dostert,  H.  L.  Bunting. 

KING — PERRY,  of  Niagara  Falls  South,  Ont.  Born  at  Niagara  Falls  South, 
Ont  ,  March  24th,  1894;  Educ,  Stamford  High  School.;  At  present  taking  Civil 
Engr'g.  Course  I.C.S.;  1915-16,  rodman  with  H.E.P.C.  and  Can.  Niagara  Power  Co.; 
1917-19,  with  R.F.C- as  mechanic  in  Canada  and  Texas:  1919  (Jan.-Oct.)  and  April 
1920  to  date,  H.E.P.C.  (Niagara  Developments  Lands  Surveys. 

References:  S.  W.  Johnston,  W.  S.  Orr,  N.  Mallpch,  F.  W.  Clark,  A.  C.  D.  Blan- chard, J.  C.  Gardpef. 
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FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER 
TO  THAT  OF  MEMBER 

KAELIN— FREDERICK  THOMAS,  of  Montreal.  Que.  Born  at  Schwyz, 
Switzerland,  Julv  30th.  1S74;  Educ.  Federal  Technical  University.  Zvmrh,  Switzer- 

land: 1902-04.  dfting.  office  Shftwini«an  Water  &  Power  Co.;  1005-07,  asst.  cngr  to 
Wallace  Johnson.  Consulting  Engineer  in  New  York  and  Niagara  Falls;  1907-20. 
with  the  Shawinigan  Water  *fc  Power  Co.  in  charge  of  design  of  100.000  volt  power 
house,  electrical  &  mechanical  equipment  etc.;  1919  to  date  chief  engr.  Shawinigan 
Water  &  Power  Co. 

References:  R.  S.  Kelsch.  G.  K.  McDougall.  R.  M.  Wilson.  C.  E.  Fraser,  D.  W. 
Ross,  Jr. 

THORNTON— KENNETH  B.  of  Montreal,  Que.  Born  at  Montreal,  Que.. 
June  2{ith.  1873;  Educ,  1S91-93.  Elect.  &  Mcch.  Engr'g.  Technical  College,  London, 
England;  1893-05.  with  Roval  Electric  Co..  and  Montreal  Light  Heat  &  Power  Co.; 
1905-11.  with  J.  G.  White  &  Co..  New  York.  N.Y.,  05-00.  res.  engr.  and  mgr.  Nassau 
Light  &  Power  Co..  Roslyn.  L.I..  'OG,  asst.  mgr.  operating  dept..  New  York;  'OS  &  '09, 
res.  engr.  and  acting  mgr.  Portland  Electric  Co..  Portland  Me.,  '10.  advising  engr. 
with  Canadian  Light  Heat  &  Power  Co.,  Montreal;  1911-20.  with  the  Canadian 
Light  &  Power  Co.  as  chief  engr.  and  operating  manager,  and  Montreal  Public  Service 
Corporation  as  chief  engr.  and  general  manager  in  full  charge  of  operating  organizations 
of  both  companies.     Also  consulting  engineer,  Montreal  Tramways  Company. 

References:  R.  A.  Ross,  L.  A.  Herdt.  .A.  Surveyor,  J.  C  Smith,  R.  M.  Wilson, 
R.  S.  Kelsch,  J.  M.  Robertson,  F.  B.  Brown. 

FOR  TRANSFER  FROM  THE  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

BOULTON— C.  ALBERT,  of  Sherbrooke.  Que.  Born  at  Ayr.  Ont..  Jan.  3rd, 
1893;  Educ.,  B.Sc.  Queen's.  1917;  1914-18,  Can.  Engrs..  surveying  and  dfting;  1918-19. res.  engr.  on  municipal  and  highway  work  with  Murphy  &  Underwood,  Saskatoon; 
1920  (Feb.  to  May),  asst.  engr.  on  mill  constrn.  witli  E.G.M.  Cape  Co.  Ltd.  Sherbrooke, 
Que.;  May  1920  to  date,  engr.  on  constrn.  of  houses,  with  above  firm. 

References:  J.  B.  Stirling,  J.  W.  Harkom,  J 
Hemmerick,  K.  P.  Johnston. 

E.  Underwood,  A.  A.  Murphy,  G. 

LAYNE— GEOFFREY  FRANCIS,  of  Kenogami,  Que.  Born  at  Barbados, 
B.W.I. ,  Feb.  2Ist,  1892;  Educ.,  B.Sc.  (honors)  McGill  1914;  1908-09,  surveying  Dept. 
of  Public  Works.  Barbados;  1909-10,  ap'tice  to  D.  M,  Simpson  Co.  Ltd.  Engrs  & 
Shipwrights.  Barbados.  1911  (summer),  asst.  Instr'man  on  constrn.  of  Shawinigan Water  &,  Power  Co.;  1912  (summer),  dftsman  C.P.R.  motive  power  dept.;  1914 

(Alay  to  Aug.).  special  ap'tice.  CP.R.  Angus  Shops;  1914-19,  overseas,  Lieut.  R.F.A. 
instructional  duty  (Gunnery)  Later  287  Seige  Bty.  R.G.A..  B.E.F.;  1919-20,  (6  mos.), 
dftsman.  Can.  IngersoU  Rand  Co.  Ltd..  Sherbrooke.  Que.;  1920  (May  to  Aug.), 

dftsman  Laurentide  Paper  Co.  Ltd.;  At  present  Mech.  Engr'g.  Asst.  in  Technical Dept.  Price  Bros.  &  Co.  Ltd.,  Kenogami,  Que. 

References:  H.  O.  Keay,  C.  M.  M.  McKergow,  A.  R.  Roberts,  S.  R.  Turner,  H. 
M.  Mackay. 

MILNE— A.  H..  of  Montreal.  Que.  Born  at  Montreal.  July  19th,  1890;  Educ. 
Civil  Engineer,  McGill.  1917;  1911  &  13  (summers),  inspecting  engr.  town  of  Montreal 
West;  1912  (summer),  inspecting  engr.  town  of  Westmount;  1912-13.  asst.  to  res. 
engr.  at  Donnacona.  Que.  on  Hydro  Electric  Developments;  1914-17.  (part  time, 
2  yrs.  in  all),  estimator  and  engineer  for  Reid.  MacGregor  &  Reid;  1917-18,  dftsman. 
Dom.  Bridge  Co.;  1918-19.  Lieut.  Can.  Engrs.;  1919-20.  with  T.  Pringle  &  Sons. 
Montreal,  as  res.  engr.  on  mill  constrn.  and  latterly  as  structural  engineer. 

References:  H.  M.  Mackay,  G.  R.  Heckle,  A.  Peden,  Jr.,  F.  B.  Brown,  R.  de  L. 
French,  J.  S.  Costigan. 

SLINN— WILLIAM  HARMON,  of  Sherbrooke.  Que.  Born  at  Regina,  Sask.. 
Sept.  23rd.  1891;  Educ.  B.Sc.  Queen's,  1916;  1911-12.  rodman,  instr'man.  C.N.R.; 
1913-14.  (summers)  gen'l.  office  &  field  work,  leveler  on  location,  Morrisburg  & 
Ottawa  Electric  Ry.;  191fi-18.  asst.  to  C.R.C.E.  M.D.  No.  3,  in  charge  of  maintenance 
&  constrn.;  1919.  lecturer.  Civil  Engr'g.  Queen's  University;  1919  (May  to  Dec), asst.  City  Eng.,  Kingston.  Ont.;  1920  (Jan.  to  Feb.),  Research  Lab.,  Delora  Smelting 

Co..  (Queen's);  Feb.  1920  to  date,  asst.  engr.  on  constrn.,  Cape  Constrn.  Co.,  Sher- brooke, Que. 

References:  A.  Macphail,  W.  P.  Wilgar,  J.  B.  Harvey,  J.  B.  Stirling,  G.  Hem- 
merick. G.  C.  Wright. 

FOR  TRANSFER  FROM  THE  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

ALLAN— EDWARD  BLAKE,  of  Hamilton,  Ont.  Born  at  Truro.  N.S.,  .Tuly 

12th,  1887;  Educ,  B.A.Sc  Toronto,  1910;  2  yrs.  engr'g.  course,  Dalhousie  University; 
1907  (Apr.  to  Dec),  with  McKenzie  &  Mann,  as  force  timekeeper,  Garneau  to  Quebec 
Rly.;  1909  &  1912,  summers,  rodman  Nipissing  Central  Rly.;  1913  (June  to  Aug) 

ass't.  to  town  engr.  Yorkton,  Sask.;  1914  (May  to  Oct.),  instr'man,  dftsman  gen'l. asst.,  drainage  scheme,  Cobalt  Luke  Mining  Co.;  3i^  yrs.  with  Imperial  Heavy 
Artillery;  1919-20,  engr.  of  Logging  Division,  Laurentide  Co.,  Grand  Mere,  Que,, 
July  1920  to  date,  asst.  to  road  engr.,  Hamilton,  Ont. 

References:  J.  L.  Allan,  H.  T.  Crosbie,  E.  R.  Gray,  O.  L.  Flanagan,  C.  R.  Young. 
P.  Gillespie,  E.  E.  Brydone  Jack.  J.  R.  Cockburn. 

ELDERKXN— K.\RL  OSLER.  of  New  Glasgow,  N.S.  Born  at  Weymouth. 
N.S..  Oct.  27th,  1895;  Educ,  B.Sc.  (Mech.)  McGill  1020;  1910-17,  Nova  Scotia  Steel 
&  Coal  Co.,  New  Glasgow,  N.S.;  1917  (Feb.  to  Jum).  designing  jigs  &  tools  for  shells; 
1917-19,  asst.  to  efficiency  engr.  R.A.F.  Canada;  1919  (May  to  Sept.),  wireless  operator 
Drexel  Institute,  Philadelphia;  1920  (June),  inspecting,  truck  dept..  Eastern  Car 
Co.  New  Glasgow;  July  1920  to  date,  dftsman,  Nova  Scotia  Steel  &  Coal  Co.,  New 
Glasgow,  N.S. 

References:  C.  M.  M.  McKergow,  A.  R.  Roberts,  W.  G.  Matheson,  E.  Brown. 
D.  Lewis. 

GREENE— LESLIE  KIRK,  of  Montreal,  Que.  Born  at  Montreal.  Que., 
Dec.  31st,  1892;  Educ,  1911-14.  R.M.C.  Kingston,  Grad.  with  honours.  B.Sc.  McGill, 
1920;  4  years  active  service.  Asst.  sanitary  engr.  in  military  camps  England.  Selected 
for  British  Mission  in  U.S.A.  final  rank  Captain.  At  present  employed  by  the 
Wolsclcy  Motor  Co.  Birmingham,  England. 

References:  H.  M.  Mackay.  G.  H.  Duggan,  F.  B,  Brown,  H.  M.  Lamb,  E.  Brown. 

GUY— RICHARD  W.,  of  Ottawa,  Ont.  Born  at  Ottawa,  April  29th.  1894; 
Educ,  B.Sc.  McGill,  191.'3;  4  yrs.  overseas  Can.  Engrs.  Signal  Coy.,  telephone  and 
telegraph  operation  and  maintenance;  1914  (4  mos.).  building  constrn.  working  for  self, 
drafting  plans,  specifications,  superintending  constrn.;  1919.  one  year  with  British 
America  Nickel  Corpn.,  constrn.  of  refinery  install'n.  in  charge  shift  operation  copper dept..  etc;  At  present  chief  examiner  of  electric  and  gas  standards.  Electric  Standard 
Lab.  Dept.  Trade  &  Commerce,  Ottawa. 

References:  A.  A.  Dion,  J.  E.  Brown,  O.  Higman,  J.  Murphy,  H.  A.  Dupre. 

McINTOSH— ERNEST  DONALD,  of  Carleton  Place,  Ont.  Born  at  Pakenham. 
Ont-,  June  25th.  1892;  Educ,  B.Sc  (C.E.)  McGill  1919;  1909-12.  rodman.  instr'man 
N.T.C.  Ry.;  Summer  1913,  topographer  with  North  Railway  Location  party;  Summer 
1914  inspector  in  charge  Highway  Bridge  Constn.  Lanark  County;  1915-18,  over- 

seas with  (Ï^.E.F.  as  gunner  and  Lieut.;  1920  (Jan. -Aug.)  engr.  in  charge  field  party 
G.T.R.  valuation;  Aug.  1920  to  date,  asst.  engr.  Consulting  Engineering  Dept. G.T.Ry. 

References:  M.  C.  MacFarlane,  H.  M.  MacKay,  E.  Brown,  N.  Campbell,  C.  A. 
Buchanan,  A.  A.  Sunstrum. 

MILOT— CAMILLE,  of  Quebec,  Que.  Born  at  Yamachiche,  Que.,  June  8th, 
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Educated  and  trained  engineers  may  have  a  pre-  society  in  education  has  been  to  train  leaders.    Courses 
conceived  idea  that  htUe  may  be  gained  by  consideration  have  been  carefully  planned,  pruned,  c\:'     ■■^-•"^   r*-^ 
of  secondary  technical  education.    But  with  this  notion,  re-adjusled  so  that  a  bov  could  cram  t 
they  have  not  a  proper  concepuon  of  t  he  significance  and  ̂ ^d  acquire  such  specific  habits  of  \^     :■   importance  of  this  phase  of  education  which  is  one  of  the  j^  the  space  of  fourVears  after  he  ha,  :  .   :  .,  . 
most  effective  instruments  for  hunian  good  and  miproye-  ̂ hool  curriculum,  {hat  he  would  after  a  lew ment.   JUeneral  education  is  ddined  as  preparation  for  experience  develop  into  a  o— ••  •  r  •  .xvx.-r    , hfe  techmcal  education  may  be  defined  as  preparation  for  clerg\-man.  or  engineer.     Hi . making  a    living.     Such    short    and    simple    définitions  courses  have  been  modified  i- ~u..  . 
"^■l  ̂ T,".i^  "T^  senous  objections  when  closely  ̂ ^  carrnng  the  vouth  into  and  ti.: analyzed,  but  they  do  possess  the  advantage  of  brevity  ,q   j^^   deCTee     With and  differentiate  the  aims  and  purposes  of  these  two  gncietv    the  colleiie  rw dissions  of  education  so  that    the  limitations  of  that  some  doCTce    but  • portion  dealt  with  in  this  paper  will  be  recognized.  \carb      No  doubt    i 

o    ,      .        ,  -r     ■    ■   ̂   siderable  adjustment  to  nx» 
Professional  Traming  these  come  slow! v  îw-  -u^  c;  ....  .. 

We  are  well  acquainted  with  the  training  for  the  ̂ o   ̂    ultra-ct'  c   and    lo 
P"  '        ;is.  especially  that  of  the  engineer.    For  genera-  certain  ideas  ai:  -is.  On  thr  w 
t.  best  thought  of  educationists  has  been  given  is  eminently  s;ii  ,  and  is -•:..;:  • 
to  UUi  problem,  because  the  fundamental  ambition  of  results  in  good  nica^urc. 
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As  engineers  are  fully  cognizant  of  the  particulars  of 
higher  college  training,  the  less  explored  and  exploited 
field  of  secondary  technical  education  will  now  be  explored. 
This  includes  organized  effort  on  the  part  of  public  or 
other  authority,  acting  outside  the  sphere  of  regular 
professional  training  in  college  courses,  to  fit  people  for 
occupational  fitness.  It  includes  technical  high  schools, 
trade  schools,  industrial  art  schools,  continuation  and 

part-time  schools,  correspondence  schools,  mechanics' 
institutes,  corporation  schools,  vestibule  schools  and 
up-grading  schools  in  industry,  commercial  colleges, 
university  extension  courses,  home  economy  training 
centres,  women's  institutes,  and  a  host  of  other  institutions 
and  classes.  The  underlying  motive  of  attempting  to  fit 
people  for  useful  vocations  is  the  point  of  differentiation 
by  which  industrial  and  technical  education  is  classified. 
The  institutions  and  organizations  mentioned  are  of  a 
secondary  nature  because  they  are  supplementary  to  the 
common  or  primary  schools  in  the  public  school  system 
and  do  not  attempt  work  of  a  imiversity  grade. 

Engineers  have  been  deeply  concerned  in  training  for 
their  own  profession,  and  rightly  so.  In  this  respect  they 
have  been  following  the  policy  of  the  general  public  which 
for  centuries  has  been  mainly  concerned  with  the  education 
of  leaders.  Private  munificence  has  erected  thousands  of 
magnificent  university  buildings  that  rival  and  surpass 
the  palaces  and  castles  of  old.  Millions  upon  millions  of 
dollars  have  been  donated  to  endowments  in  order  that 
the  experts  of  the  world  might  be  assembled  and  main- 

tained to  impart  their  knowledge  to  ambitious  youths. 
Huge  sums  have  been  subscribed  and  bequeathed  to 
scholarships  in  order  that  special  talent  that  appeared 
among  the  poor  and  lowly  might  be  developed  for  leader- 

ship. The  principal  concern  has  been  to  train  leaders  in 
human  endeavor.  The  public  school  curriculum  has  been 
modified  to  meet  the  college  entrance  requirements  and 
all  education  has  been  more  or  less  subordinated  to  the 
one  end.  It  was  thought  necessary  that  everyone  should 
learn  to  read,  write,  and  become  proficient  in  the  elements 
of  arithmetic,  history,  and  geography,  but  the  common 
faith  was  anchored  in  the  belief  that  if  a  few  leaders  were 
trained  all  would  be  well. 

The  Importance  of  Leadership 

Leadership  is  assuredly  the  most  important  factor  in 
the  success  of  industrial  enterprise,  commercial  undertak- 

ing, social  effort,  or  any  human  organization,  but  it  is  only 
a  factor.  Any  leader  must  have  a  trained  and  orderly 
collection  of  individuals  co-operating  with  and  subject  to 
his  will  if  the  desired  results  are  to  be  attained.  In  earlier 
pioneer  days  every  person  was  more  independent  and 
self-sufficient  than  at  present.  With  the  introduction  of 
the  factory  system,  the  manufacture  of  power,  the  growth 
of  cities,  the  development  and  transportation  and  engin- 

eering, we  have  grown  more  and  more  dependent  one  on 
another.  Every  person  has  become  highly  specialized 
and  renders  service  to  the  whole  community  in  exchange 
for  a  living  for  himself.  He  no  longer  builds  his  own 
house  and  barn,  raises  his  own  food,  and  makes  his  own 
clothes.  He  works  with  others  to  make  a  product  or 
render  a  service  of  which  he  does  not  observe  the  distrib- 

ution or  see  the  direct  result.    The  radical  changes  in 

industry  have  produced  profound  changes  in  society  of 
which  we  are  only  half  aware.  We  follow  the  crowd 
breathlessly  and  know  that  we  are  on  our  way,  but  we 
do  not  stop  either  to  consider  our  relations  to  the  rest 
of  the  mob  or  to  exert  ourselves  to  make  the  procession 
more  orderly  and  effective.  We  are  so  interdependent 
that  each  should  be  much  more  carefully  prepared  to 
render  his  fullest  service  to  all  and  to  develop  his  utmost 
power.  Our  leaders  must  prove  their  fitness  to  guide 
the  way,  and  the  rank  and  file  must  be  shown  exactly 
how  to  perform  their  functions.  Our  training  for  leader- 

ship is  fairly  satisfactory,  but  we  have  sadly  neglected 
to  provide  adequate  facilities  for  those  who  perform  the 
himibler  tasks  in  life. 

The  Need  for  Vocational  Training 

Never  has  there  been  such  an  insistent  and  wide- 
spread need  of  education  in  endless  variety  for  all  the 

people  who  do  not  hold  directive  and  administrative 
positions.  Class  consciousness  of  the  men  and  women 
who  worked  for  wages  was  growing  apace  before  the  war. 
During  the  great  struggle  they  came  to  a  full  realization 
of  their  position  in  the  social  and  industrial  structures 
and  this  fact  was  emphasized  and  over-emphasized  by 
their  own  leaders  and  people  in  the  highest  authority. 
Then  came  the  serious  and  vociferious  crescendo  on  the 
importance  of  labor  and  the  diminuendo  on  capital  and 
management.  We  are  now  in  the  midst  of  a  turmoil  of 
re-adjustment  of  relations  and  understanding,  and 
general  conditions  must  be  stabilized  before  further 
progress  can  be  made. 

The  establishment  of  co-operative  good-will  between 
capital,  labor,  and  management  is  our  immediate  task. 
Suspicion,  ill-will,  misunderstanding,  and  even  hatred  are 
rampant.  The  only  solution  for  this  muddle  is  education, 
and  the  great  field  of  secondary  technical  education  must 
be  exploited  quickly  and  to  the  limit.  Our  primary 
education  needs  some  refurbishing  and  improvement  in 
efficiency  and  financial  support,  but  is  sound  in  the  main. 
Technical  education  both  for  better  work  and  better 
citizenship  is  demanding  our  best  attention  and  action. 

Engineers  as  they  develop  come  more  and  more  to 
handle  men.  In  the  early  part  of  their  career  they  may 
be  mainly  concerned  with  materials,  stresses,  machinery, 
and  instruments,  but  as  they  rise  higher  they  surround 
themselves  with  a  staff  of  men  through  whom  they  have 
to  work  to  accomplish  their  plans.  Their  immediate 
subordinates  are  men  who  have  had  special  training  in 
universities  or  in  the  college  of  hard  knocks.  Each  has 
his  special  aptitudes  and  powers,  and  in  a  good  organiza- 

tion each  is  fitted  into  his  best  sphere  of  action  and  author- 
ity. Below  the  staff,  however,  are  the  masses  of  mechanics 

and  laborers  by  whose  immediate  efforts  the  carefully 
planned  work  is  carried  out.  Every  engineer  knows  the 
difference  in  results  accomplished  by  a  sullen,  slacking, 
incompetent  gang,  and  a  loyal,  energetic,  skilful  crew. 
How  can  we  expect  the  proper  and  satisfactory  effort  on 
the  part  of  the  rank  and  file  of  labor  when  it  has  not  had 
half  a  chance  to  be  trained  for  its  work?  We  cannot, — 
and  for  this  reason  engineers  should  be  deeply  concerned 
in  the  problem  of  secondary  technical  education. 



J  ()  I    K  s  \  1      OK    THK    ENCINKERINC;     INSTITUTE    OF    CANADA itn 

Vociitiuniil  Tnilning  a  Slu•l•e^^^>r  lo  the 
ApprciHict^hip  S)»irin 

N"'  "•      .-..^  ago  thf  apprrnlic'-'""  -vvt,!!!  u  is 
ipfift^;  :til  ;i  inrlfuKl  ol 

worker^  uui  nui  mr  n«-tl>  nt  \\\a\  --t.iKc  Ml  iiiwu-ii  1.11 

devdopmriit .  ll  was  wastfful  ol  luiu-  and  Hlorl  on  tlie 
part  of  the  indent urt^l  ;i:  mi  out 
oompeteiu  wurkincii.     \\i;  ion  of 
work,  however,  inides  wt-n-  divuk-d  into  iiumy  dillcrenl 

occupationo  uniil  nu-n's  VLKations  wiTf  limiti-fl  to  the 
routine  \y  '  "'  spivial  nuiihinfs.     i  >  was 
pi;-  -'  ■  i.ii.Mui.  uon  until  the  chief  considi  i.,.,.  ,.  .wis  the 
e»,  ;  and  output  of  a  plant  and  the  human  workers 

were  aunost  forgotten.     Tt  •        ':>  system  faded 
away  almost  altoi'fi her  ai:  tinie  to  teach 
anyfoi>  llic.  i  Uom  the  ajipreii- 
ticesln.  iised  up  uen  and  now  they 
are  fast  r.  iiX-     T'  ^  liave  left  industry  in 
a  parlous  ̂   ;id  the  cli...  ...  :i  anient  for  re-establish- 

ing satisfactory  conditions  seems  to  be  technical  education. 

It   ni  •    '    .   (j^jg  sounds  well,  and  that  the 
statement  ions  and  needs  is  accepted;  but 
how  can  such  iraiiun^  Ix-  carried  out  what  must  be  done  ? 
I  would  say  bluntly  that  every  worker  should  be  trained 
for  his  job  and  for  proper  living  when  he  is  ofï  of  his  job. 
He  must  be  educated  so  that  he  may  develop  himself  to 
the  utmost  as  a  productive  wage-earner  and  as  an  inde- 

pendent, self-respecting,  and  community-respecting  citizen. 

The  Industrial  Hièh   «ichool 

In  spite  of  all  kinds  of  educational  advantages  offered 
all  over  the  world,  most  boys  enter  gainful  occupations 
between  the  ages  of  fourteen  and  sixteen.  This  is  largely 
due  to  the  sudden  maturing  of  >outh  during  adolescence 

and  the  desire  to  play  a  man's  part  in  the  world.  This condition  will  persist.  It  is  wise  and  necessary  that  our 
high  schools  and  academies  should  be  broadened,  and  that 
lechmcal  courses  prep)aring  ambitious  boys  for  skilled 
trades  and  vocations  should  be  pro\ided.  This  will  give 
the  boy  with  special  aptitudes  for  industrial  and  commer- 

cial work  an  equal  opportunity  with  those  of  scholastic 
tendencies  who  are  forging  ahead  to  college  lo  fit  them- 

selves for  the  professions.  A  comparaliveh'  large  number 
of  gifted  boys  who  now  leave  at  the  end  of  the  common 
school  course,  because  there  seems  to  be  nothing  more  of 
\'alue  and  interest,  will  fiock  into  vocational  courses  when 
they  are  pro\'idtKi.  In  some  communities  where  such 
schools  were  estabUshed,  the  high  school  attendance 

practically  doubled.  The  purpose  of  the  ordinar>-  high 
school  is  to  teach,  but  the  vocational  high  school  must 
teach  and  train  similtaneously.  The  latter  t)!^?  usually 
gives  as  many  hours  of  instruction  in  general  and  cultural 
subjects  as  the  other,  and  adds  shop  work  and  laborator>'. 
The  change  from  mental  to  physical  work  prevents  fatigue, 
and  the  boy  in  the  technical  school  secures  his  general 
knowledge  with  occupational  training  in  addition. 

Such  industrial  high  school  courses  as  I  have  mention- 
ed are  of  interest  lo  the  engineer  because  the  youths 

trained  there  will  have  the  power  to  develop  rapidly  to 
positions  as  foremen,  superintendents,  and  stajff  assistants. 

However,  we  may  be  siu-e  that  no  matter  how  many  schools 

like  this  are  praM^f^ 
the  treat  mass  «^^BM 

nvïsl  cas«.  but 

lluii^  (.t^iucaUoiuil  i>i>ix<riuiuly  a»ay. 

I>ay  (:iutk»e«  in  Working  Hourt 

Tlie  great  human  need  now  i 

proper    •"   -•"   *    *'  -    '  •  ■ 

worker- 

are  being  made  m  the  L  mied  ̂ 

nearly  half  of  the  St.!''--  >  'V.-  n boys  and  girls  betw 

and  eighteen  to  aticnu  ihikiiiuj.wi  h^-- -  .. 
at  work.     They  are  usually  compelled  to  atten 

schools  in  the  da\'time  for  four  tu       '      ' 
and  are  paid  for  it  by  their  emploNe: 

engaged  in  productive  work.     1  ' 
to  their  vocations,  but  they  aii 
in   English  and  civics.     This  will   have  a   irc: 
effect  in  raising  the  standard  of  intcUigence  of  '>■ 
and  in  making  them  keen,    well-informed. 
citizens.    Ontario  has  also  passed  such  le^ 
the  other  Provinces  will  quickly  follow  her 

This  is  of  general  interest  : 
must  have  well-trained  and  inii      , 
out  their  plans  effectively,  but  their  chief  ct 

be  about  the  education  in  which  they  shtnî'H train  their  workers  for  greater  and  better  ; 

engineers  are  more  prone  to  give  order-  .i.u  i...i.^ ..  '.ii 
to  men  under  them  than  to  ir\'  to  impart  the  training 

and  knowledge  that  would  do  away  with  '       '  i 
instructions.     Most  of  them  scorr.  t^  f-:. 
profession,  but  they  should  be  -  in  sumc  funu  uf 
education  which  concerns  their  . 

Failure  of  Scientific  Nîanaftement  >*iih  the 
Human  tlemcnt 

v,->n.v^ 
1  n-in'»,-»i'l   wrll 

hl'.-h 

Scientific  management  w  : 
would  give  the  highest  prodi; 
workers.     The  trouble  was  uui  ii  -i'-k' 
tried  to  standardize  human  action  in  : 
as  we  -  ■  pruduiriiuii. 
It  was  -  d  It  look  for 
granted  tliai  men  were  ac.  Ukt  one  motive  of 
securing  the  greatest  ftnanci^.  :        ;  i.    Adam  Smith  arxl 
John  Stuart  Mill  based  their  laws  of  f>ohtical  ecorv  :  . 

on  the  same  basis,  and  we  r  ■■"  ''•  •\  that  their  t.- .  • 
not  exactly  fit  modem  cx  We  were 

at  workmen  pr<  '  .^.  u.i  use  of  th<     • and   scientific   ::  methods,   and   :  •;   a 
relum  lo  wages  on  an  Ikjut  basis,  even  whc:i  u  meant 
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smaller  pay  envelopes.  Human  beings  cannot  successfully 
be  regarded  and  treated  as  machines.  Labour  recently 
has  demanded  the  right  of  self-determination,  whatever 
it  means  by  this  term,  and  refuses  to  have  itself  regarded 
as  a  commod  ty.  All  the  new  plans  for  industrial 
democracy  and  representation  of  labour  in  management 
are  due  to  the  pressure  and  demands  of  labour  and  have 
not  been  free  gifts  from  employers  and  corporations. 

Present  Status  of  Organized  Labor 

Through  fighting  organizations,  labour  has  placed 
itself  in  a  more  advantageous  position  than  it  ever  posses- 

sed before,  nor  is  the  end  yet  in  sight.  Wages  have 
advanced  to  unheard  of  levels,  so  that  contracts  have 
become  speculations  and  corporation  profits  often  assume 
the  form  of  a  mirage.  Labour  is  in  danger  sometimes  of 
pushing  its  demands  to  the  extent  of  practically  confiscat- 

ing productive  industry.  The  laboring  classes  often  come 
to  the  point  where  they  depend  more  on  their  organization 
to  secure  satisfactory  wages  than  upon  their  own  skill 
ability,  or  productive  capacity.  High  wages  have  pro- 

moted system,  efficiency,  and  labour-saving  machinery  to 
an  unprecedented  degree.  Very  often  employers  and 
managers  have  resorted  to  these  helps  rather  than  to  new 
methods  of  increasing  the  power  and  knowledge  of  the 
individual  workers.  There  is  no  resource  of  more  value 
than  the  undeveloped  powers  of  human  beings.  Very 
little  attention  has  been  paid  to  this  in  the  immediate 
past,  but  the  late  war  showed  us  the  wonderful  results 
that  may  be  achieved  by  adequately  training  men  and 
women  for,  their  specialized  work. 

What  Great  Britain  Accomplished  in 
Vocational  Training 

When  Great  Britain  entered  the  struggle  against  the 
Central  Empires,  there  arose  immediately  an  enormous 
demand  for  special  operatives  to  manufacture  munitions. 
The  machine-tool  processes  called  for  a  fineness  of  opera- 

tion and  an  accuracy  of  measurement  that  was  most 
uncommon  in  the  work  of  the  ordinary  machinist. 
There  was  only  one  way  to  get  the  desired  number  of 
workers  and  that  was  to  train  them.  Millions  of  men 
were  drawn  into  the  army  and  it  was  necessary  to  draft 
women  to  a  large  extent  into  the  factories.  Their  power 
to  perform  the  refined  tasks  of  production  was  almost 
unknown.  Special  sections  of  the  shops  and  special 
machines  in  the  factories  were  set  aside  under  skilled 
instructors  for  training  purposes.  Part  of  the  efforts  of 
the  corporations  were  strictly  educational.  The  training 
was  carried  out  under  wholly  practical  conditions  and 
from  the  very  start  the  production  of  the  worker  was 
commercial.  All  the  work  was  on  regular  parts  which 
went  into  the  output  of  the  factory. 

The  success  of  the  training  efforts  was  amazing. 
In  a  few  days  or  weeks,  green  employees  were  making 
fuse-caps,  shells,  cannon,  and  all  the  machines  of  war 
which  require  so  much  accuracy  and  fineness.  Women 
showed  surprising  capacity  for  intricate  and  exact  ma- 

chine-tool work,  inspecting,  and  assembling,  and  in  many 
respects  were  more  satisfactory  workers  than  men.  The 
results  were  so  gratifying  that   training  schools  were 

established  in  all  kinds  of  factories,  shipyards,  arsenals, 
and  all  manner  of  productive  enterprises.  Industry  itself 
became  a  more  intensive  and  more  comprehensive  educa- 

tional agent  in  technical  training  than  public  author- 
ity ever  had  been. 
Corporation  schools  were  also  developed  for  older 

employees  to  fit  them  for  occupations  requiring  more 
knowledge  and  skill  and  for  positions  of  greater  respon- 

sibility. The  organizations  for  training  green  workers 
were  called  "vestibule  schools"  and  those  for  older  workers 
"upgrading  schools."  The  Ministry  of  Munitions  collect- 

ed and  disseminated  the  information  concerning  the 
various  efforts  in  industrial  training. 

Results  in  the  United  States 

When  the  United  States  entered  the  war  the  same 
acute  need  of  a  huge  number  of  new  skilled  operatives 
presented  itself.  The  United  States  Council  of  National 
Defense  organized  a  Section  on  Industrial  Training  and 
the  British  authorities  immediately  gave  it  the  benefit  of 
their  experience.  When  the  Vice-President  of  Production 
of  the  greatest  munitions  plant  in  America  was  shown 
the  illustrations  of  British  women  making  a  highly 

specialized  product,  he  said,  "Your  plan  is  good,  but  it 
wouldn't  work  here."  An  hour  later,  however,  he  was 
convinced  that  it  should  be  given  a  trial  and  soon  the 
company  was  spending  money  at  the  rate  of  $500,000  per 
year  in  training  work  alone. 

The  Curtiss  Aeroplane  Co.  was  informed  that  there 
was  no  part  of  an  aeroplane  or  its  engine  which  the  women 
in  Great  Britain  were  not  making  successfully  and  it 
immediately  organized  one  of  the  most  successful  training 
plans  for  its  workers  in  the  United  States  in  which  it 
finally  expended  money  at  the  rate  of  $470,000  per  year. 
All  kinds  of  industries  in  the  United  States  followed  suit. 
Perhaps  one  of  the  most  outstanding  examples  was  that 
of  the  Emergency  Fleet  Corporation  in  training  shipyard 
workers. 

Before  the  war  American  shipbuilding  had  become 
absolutely  decadent.  The  ship  construction  programme 
in  the  war  called  for  hundreds  of  thousands  of  riveters, 
ship-fitters,  chippers,  caulkers,  oxyacetylene  and  electric 
welders  and  workers  in  dozens  of  other  specialized 
occupations.  The  Corporation  organized  an  Education 
and  Training  Section  which  was  immediately  given  the 
task  of  training  men  to  increase  the  number  of  workers 
in  61  shipyards  from  50,000  to  half  a  million. 

Details  of  the  splendid  accomplishment  cannot  be 
given  in  this  paper,  but  the  magnitude  of  the  work  can 
be  appreciated  from  the  mere  statement  that  1100 
instructors  were  educated  who  in  turn  actually  trained 
80,000  men  for  shipyard  work.  The  time  and  cost  to 
train  men  for  their  work  was  found  to  be  surprisingly 
short  and  small.  For  example,  riveters  were  developed 
from  green  men  in  21  yards  in  28  days,  at  an  average 
cost  for  instruction  of  about  $25.00.  The  average  length 
of  training  period  in  21  yards  for  20  different  occupations 
was  19  days.  Such  startling  results  as  these  make 
employers  see  the  great  possibilities  of  industrial  training 
for  all  their  workers.  Many  corporations  since  the  war 
have  maintained  their  training  departments,  and  many 
other  companies  have  established  some  form  of  definite 
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Tnilninii  Kctunieil  Suldicrii 

The  nrtraininR  of  disabled  returned  soldiers  was 
aiK>ther  great  development  of  secondiiry  technical  educ- 
;r  '  .(•  to  war  condition^.     Thous^inds  of  nu-n  with 
-:  i  nerves  and  crippliil  Unlu-s  returneti  from  over- 
-(.;-  ,1  could  rH)t  resume  their  former  occiiiKitions. 
1::  '. :  .  :  wars  such  mm  have  Ijeen  turne<l  adrift  with  more 
oi  .1  ~  i:..nl<  .1..:.  ;h  :.  .•ns  and  luve  l)een  left  to  make 
i' .  •  Ml  u.Kij'a-i;iu:rLb  and  c"omplete  their  own  re- 
<  nient  in  civil  life.     It  is  staled  that  most  of  the 

l.ii.i-ii  i>ensioners  of  the  Crimean  war  died  in  the  work- 
houses. In  the  present  strujy{le.  however,  secondar\' 

technical  education  was  (  'A  as  an  instrument  to 
place  these  disabled  veti:.  ,  f .  on  their  feel  as  inde- 

pendent productive  citizciij.. 

Canada  has  achieved  a  proud  record  in  this  great 
work.  Special  trade  schools  were  organized  by  the 
government  lo  train  men  for  a  large  variety  of  occupations 
where  technical  knowledge  was  necessary  as  well  as  trade 
skill.  To  prepare  men  for  other  vocations,  they  were 

>.  '   ifl  intensive  apprenticeships  in  industry.     In  the 
hools,  the  training  was  carried  out  under  practical 

I  ;al  conditions,  while  the  related  science,  drawing, 
:  itics,  and  theoretical  knowledge  was  imparled  at 
the  same  time.  The  men  and  their  dependents  were 
supported  during  training.  .After  a  period  of  six  to  eight 
months  the  men  had  acquired  enough  skill  and  knowledge 
to  engage  in  their  new  occupations  at  a  living  wage,  and 
continue  in  a  vocation  where  their  physical  disability  was 
little  or  no  handicap.  In  Nova  Scotia  we  have  found 
about  4000  men  who  were  either  physically  disabled  by 
war  so  that  they  could  not  etîiciently  take  up  their  old 
occupations  or  who  enlisted  under  18  years  of  age  and 
hence  had  no  occupation.  These  men  have  been  trained 

for  over  250  worthj-,  gainful  vocations.  Of  those  who 
have  satisfactorily  completed  the  courses,  over  80*^"  are  now 
working  away  in  industry  and  commerce  as  useful,  self- 
respecting  citizens.  The  results  achieved  in  this  direction 
have  been  most  striking  and  we  can  rest  assured  that 
there  is  only  a  handful  of  seriously  disabled  men  from 
the  war  for  whom  some  prop>er  niche  caiinot  be  found 
in  the  busy  world  where  he  can  continue  to  work  as  a 
normal  member  of  the  community. 

Necessity  for  Instruction 

The  evident  lesson  from  the  successful  applications 
"f  ML>:idary  technical  education  to  the  benefit  of  the 
Kiduidual  and  society  is  bluntly  that  every  man  should 
be  trained  for  his  job.  Engineers  are  constantly  employ- 

ing men  who  are  supposedly  qualified  to  perform  spt^rific 
duties  and  the  results  are  only  loo  commonly  disappoint- 

ing. Engineers  and  the  concerns  for  w  hich  they  plan  and 
txecute  are  prone  to  hire  the  few  competent  men  away 

from  r.uh  i-iher  and  to  discharre  ronîtanttT    the  in- ol 
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It  seems,  therefore,  as  if  ent^inet-r'  wfcjJd  liave  to 
assist  in  the  task  of  making  n.'  '^jewhik 
they  are  working.     The  laljori:      .„  «-  ̂ Ijown 
carefully   how   to  shovel   dirt,   drill   a  ma 

factfjry  operation  and  whatever  else  1^.  *t 
while  he  is  earning  wages.     It  does  not  t..  i 
often  it  does  not  cost  as  much  as  it  does  to  > 
and  lake  on  another  worker.     He  must   : 

simply  to  perform  a  narrow  line  <  • the  single  idea  tliat  he  is  to  be  :: 
machine  so  that  his  greater  pr  : 
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more  effectively  and  derive  more  humai.  ..^-m 
work  well  done.     Ever>'  man  should  k  :t  about 

his  work  than  his  daily  du'        '  '  must render  some  of  the  educali'  nz«i 
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training  in  industry.     If  they  u„...    ,.   / 
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There  is  no  factor  in  corxstructi\'e  or  productive  work 
today  wliich  is  capable  of  more  i::  .  the 

labour  factor;  no  part  of  the  ot.->-  -r-.l^ of  advancement  as  the  mass  of  h .  i 

of  the  scale  who  p)erform  the  a^L..;.  »';r.  i:...  a.i  ...i-s 
for  promotion  to  the  ambitious  and  able  man  musi  be 
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probably   never   will   ri 
It  seems  proper  that  industry  shall  be  heid  r 

for  giNing  the  worker  opHrraiive  ski"  \^'  '■-  •  - impart  the  general  and  technical  k:  r 

the  development  of  the  worker' understanding  of  the  duties  of 
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The  Legal  Phases  of  Irrigation  Development  in  Alberta 
A   history  of  irrigation  law  in  general,  developments  in  Alberta,  how  an  irrigation  district  is  formed, 

procedure  under  present  laws. 
Read  at  the  Western  Professional  Meeting,  Banff,  B.C.,  August  1920. 

H.  B.  Muckleston,  M.E.I.C. 

The  history  of  human  development,  and  especially 
that  phase  of  development  which  we  term  civilization,  is 
very  clear  in  teaching  that  it  is  not  good  for  mankind  to 
grow  up  in  a  country  where  nature  is  too  generous. 

Where  man  has  been  forced  to  work  hard  for  his 
living  he  has  usually  developed;  where  sustenance  comes 
too  easily  he  has  seldom  advanced  and  too  often  has  even 
retrograded.  Ancient  history  is  full  of  illustrations  of 
this  phenomenon,  but  it  is  unnecessary  to  go  further 
afield  for  illustration  than  the  Spanish-American  republics. 
Mexico — Guatemala  on  the  one  hand  and  Chile  or  the 
Argentine  on  the  other,  shew  this  tendency  in  the  fullest 
degree.  Both  were  colonized  by  the  same  people  at 
about  the  same  time,  yet  the  lapse  of  only  a  few  genera- 

tions has  produced  something  near  barbarism  in  the  one 
case  and  a  relatively  high  civilization  in  the  other. 

Among  the  features  which  distinguish  barbarism 
from  civilization  the  most  prominent  is  the  existence  of 

what  we  call  law,  in  reality  merely  "the  rules  of  the  game". In  a  state  of  absolute  barbarism  every  man  is  sifiicient 
imto  himself.  He  gets  his  own  food,  makes  his  own 
weapons  and  clothes,  builds  his  own  shelter,  is  his  own 
doctor,  priest,  and  ruler,  and  when  he  dies  manages  to 
get  along  without  any  undertaker. 

Civilization  connotes  initiative,  enterprise,  community 
spirit,  co-operation  and  team  play,  and  its  first  necessity 
is  a  code  of  the  rules  under  which  the  team  works,  other- 

wise the  game  cannot  go  on. 
It  is  significant  that  if  we  examine  the  earliest  be- 

ginnings of  civilization  of  which  we  have  record,  we  find 
invariably  an  obstinate  bias  in  favour  of  countries  where 
irrigation  was  a  necessity  of  existence.  (According  to 
Sir  WiUiam  Willcocks  the  garden  of  Eden  was  an  irrigated 
farm)  and  hence  it  is  not  surprising  that  the  oldest  legal 
document  which  has  come  down  to  us,  the  law  of  Ham- 

murabi, King  of  Assyria  and  a  contemporary  of  Abraham, 
is  a  code  regulating  the  use  and  distribution  of  water. 

The  Common  Law 

Such  a  law  has  always  been  a  necessity  in  a  civilized 

state  as  witness  "the  shot  gun  policy"  of  not  very  remote days  in  the  West,  but  the  requirements  are  not  the  same 
in  all  climates,  and  accordingly  we  find  a  very  wide 
variation  in  the  terms  and  doctrines  of  the  law  as  applied 
imder  different  conditions.  The  law  changes  as  the 
conditions  change  but  the  law  is  conservative  and  the 
process  is  slow.  English  common  law  differs  from  the 
Roman  law  in  that  it  is  not  reduced  to  a  code,  but  is  the 
slow  outgrowth  of  judicial  decisions  rendered  during  many 
centuri-es.  Most  of  Canada  and  the  United  States  was 
first  colonized  by  Englishmen,  and  these  colonists  brought 
with  them  the  English  common  law  as  they  knew  it. 
In  so  far  as  this  law  governed  the  use  of  water  it  did  so 
imder  the  doctrine  of  Riparian  Rights. 

By  this  doctrine  a  riparian  owner  was  entitled  to 
have  a  stream  flow  by  his  property  undimished  in 
quantity  and  unchanged  in  quality  or  to  be  compensated 
for  any  change.  He  did  not  own  the  water  but  he  did 
have  a  measure  of  right  in  it. 

The  growth  of  modern  civilization  has  subjected  this 
doctrine  to  a  severe  strain,  and  naturally  has  resulted  in 
a  slow  modification  of  the  fundamental  idea,  and  it  is  not 
surprising  to  learn  that  one  of  the  earliest  of  these  modifica- 

tions is  found  on  the  east  coast  of  England,  where  a  form 
of  meadow  irrigation  has  been  practised  since  Roman 
times.  In  Eastern  Canada  and  the  humid  states,  the 
doctrine  of  riparian  rights  still  holds  more  or  less  unaltered 
from  its  original  form,  but  in  the  Western  states  it  has 
been  much  modified  by  statute  and  court  decisions  till 
at  present  in  some  of  the  arid  states  the  law  relating  to 
the  use  of  water  is  in  a  disconnected,  fragmentary  and 
imsatisfactory  condition. 

Federal  Legislation 

In  Western  Canada  we  are  more  fortunate.  Irriga- 
tion development  here  was  of  much  later  date  than  South 

of  the  line  and  we  had  the  experience  of  the  arid  states  to 
guide  us  and  point  out  the  legal  troubles  which  we  might 
expect.  We  were  then  able  to  forestall  these  difficulties 
by  legislation  along  proper  lines. 

Irrigation  in  the  territory  which  is  now  comprised  in 
the  province  of  Alberta  and  Saskatchewan  began  early 
in  the  history  of  its  settlement  by  the  construction  of 
numerous  private  systems  on  the  streams  heading  in  the 
foot  hills  and  in  the  mountains.  These  schemes  were 
small  and  scattered.  Settlement  was  sparse  and  little 
or  no  legal  trouble  was  experienced.  However,  the 
shadows  of  coming  law  suits  were  in  sight,  and  as  a  result 
of  much  study  of  the  subject  in  all  its  phases,  legislation 

was  decided  on  and  the  "North-West  Irrigation  Act, 
1894"  was  the  result.  In  1898  this  was  repealed  and  the 
"North-West  Irrigation  Act,  1898"  substituted.  This 
Act  has  been  the  basis  on  which  all  subsequent  develop- 

ment of  irrigation  in  the  Northwest  Territories  and 
afterwards  in  Alberta  and  Saskatchewan  has  taken  place. 

Irrigation  Act  1898 
Following  the  usual  formal  clauses  and  the  necessary 

interpretation  paragraphs  this  statute  enacts  that  "The property  in  and  the  right  to  the  use  of  all  water   
  shall  be  deemed  to  be  vested  in  the  Crown" 
imless  some  prior  right  was  established.  The  Act  thus 
completely  extinguishes  the  common  law  doctrine  of 
riparian  rights  and  forestalls  all  possible  litigation  over 
water  rights. 

The  Act  then  provides  a  mode  of  acquiring  a  right 
to  use  water  from  any  surface  supply,  provides  for  public- 
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I-  nil  I  ht*  nuin  provisions  of  the  Act  are: 
1  .e  waten.  beUin>:  to  the  Crown. 
;;.  like  li^hl  to  diviTt  and  use  must  be  acquired  m  a 

slipubtixl  nuniier. 
3.  The  water  when  diverted  for  ir'  purixises  is 

pertinent    to   the    land,    am.  rr    can    be 
transferred  witluml  the  other. 

4.  License  depends  on  beneiiaal  use.  and  water  hu^ng 
is  made  impossible. 

5.  Licenses  take  priority  according  to  date  of  application, 
and  each  higher  licensee  is  entitled  to  full  supply 
before  any  lower  licensee  may  divert  any. 

G.  Provision  for  settlement  of  disputes  as  to  quantity  as 
between  licenset*. 

7.    Provision  for  forfeiture  in  case  of  non-user. 

The  Act  diWdes  the  various  uses  for  which  water  may 
be  diverted  into  five  classes:  domestic,  municipal,  indus- 

trial, irrigation  and  other  purposes.  Rights  of  whatever 
class  have  precedence  according  to  date  of  filing  applica- 

tion, but.  subject  to  this  provision,  they  lake  precedence 
in  the  order  named.  In  case  all  water  from  any  source 
is  appropriated  the  law  provides  that  applicants  requiring 
water  for  a  higher  purpose  may  have  rights  for  a  lower 
Kurpose  extinguished  on  pa\ing  just  compensation  to  the 
older  thereof. 

As  no  statute  is  automatic  and  machinery  must  be 

pro\'ided  for  its  administration,  the  Act.  therefore,  empow- 
ers the  Government  to  make  the  necessar>'  regulations  to 

ensure  that  its  provisions  will  be  carried  out.  It  also 
vests  in  the  respwnsible  Minister  of  the  Crown  the  power 
to  survey  the  sources  of  supply  and  the  lands  on  which 
the  water  may  be  used. 

Acting  under  the  provisions  of  the  Act  the  Depart- 
ment of  the  Interior  has  carried  out  hydrometric  sur\'eys 

on  all  the  important  streams,  springs,  and  other  surface 
in  Alberta  and  Saskatchewan  and  now  has  records 

.  fe' back  for  variable  periods.     I'nder  this  .\ct  also the  Department  of  the  Interior  has  fixed  the  duty  of 
water,  carried  out  extensive  surveys  to  determine  where 
the  available  water  can  best  be  used.  sur\'eyed  reser\oir 
sites  and  done  the  preliminary  engineering  work  for  a 
number  of  projects,  some  of  which  are  now  either  in 
actual  operation  or  in  various  stages  of  construction  or 
orgamzation. 

Provincial  Legislation 

Apart  from  a  small  host  of  minor  private  schemes, 
the  first  developments  imderiaken  were  imder  corporate 
control.  Of  these  the  C.P.R.  projects  are  easily  in  first 
rank  by  reason  of  size  and  in  p»int  of  time.  There  were 
some  disappointments  and  failures  but  on  the  whole  the 
development  of  irrigation  was  slead>',  and  about  1915  the 
time  had  arrived  when  the  settlers  themselves  were  ready 
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Irrii^atiun  District  \ct,  192t 

In  framing  legislation  of  this  kind  thf  "-uhwr'  mu*t 
be  viewed  from  many  angles.      Tl.  •  » 
is  to  facilitate  the  fonnalion  of  a-  ,>-s 
through  which  the  settler  can  better  :i.     It 

should  also  make  c»"^-'"-''   .v<-'^.  ■•h  ...  •  i^e 
opposite.     (xMxl   1.  d 
and  sure;  liad  legi-iaiiun  i:i\iu-~  i,inai:i  u:»u  un^ermg 
disaster.  Kegubtion  is  quite  as  essential  to  succcas  a> 
facihtation. 

The  existing  Irrigation  District  .\ct  is  the  result  of 
very  careful  consideration  of  similar  legislation  in  the 

various  arid  slates  of  the  Lni  '  is  an  attempt  to 
avoid  the  pitfalls  which  their  <  .  has  revealed  arxi 
to  stick  to  the  well  beaten  trails  uluch  experience  shewt 
have  led  to  success.  It  probably  is  not  perf>-ct  Legisla- 

tion in  a  new  country  seldom  is.  and  •  :  probably 
reveal  defects  which  can  be  corrected,  L-.  .  -.  -;:i  attempt 
to  start  these  districts  on  the  road  with  the  nght  foot 
foremost,  and  to  provide  a  competent  guide,  philosopher 
and  friend  for  the  journey. 

The  Act  is  very  complete  and  if  any  ci>niinfc'c.ic>  }.as 
not  been  foreseen  and  provided  agauiii  ii  i5  rK'i  lur  wnni 
of  study  and  care  in  framing. 

The  Act  is  divided  into  seven  parts  as  foUou-s: — 

I.    General  pro\'isions;  formation  of  >  their 
organization,   regulation  and  financing;  Ci.'U-.i^^..on  of 
works  or  other  means  of  supply  of  water;  strikmg  and 
collection  of  rates  and  assessments; 

II.     Elections; 

III.     I*rovision    for    m:  »n.    appeals  from 
and  conliniialion  of  the  a!~ 

1\'.     Provides  legal  m..  rdng  anti 
recoveririg  of  rales  and  as^c—   _.   .--s  and  sale 
of  lands  in  default  ; 

\'.  Change  of  content  of  district  and  procedure  in 
the  event  of  dissolution  of  a  district  ; 

\'I.     Gives  power  of  emment  domain,  and  proNides for  arbitration; 

\'II.     Execution  against  the  district. 
Finally  the  u--  '  •>  -t-rs  are  vested  in  a  responsible 

Minister  to  make  !is  for  carr>-ing  out  the  pro\i- 
sions  of  the  Act. 
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Irrigation  Council 

The  Act  creates  a  body  known  as  the  "Irrigation 
Council",  consisting  of  not  more  than  three  members, in  whose  hands  is  placed  the  operation  of  the  Act.  This 
Council  is  given  very  wide  powers  of  control  over  the 
affairs  of  the  districts  which  may  be  exercised  at  its 
discretion.  Thus,  it  may  forbid  any  act  or  course  of 
conduct  proposed  to  be  done  or  entered  into  by  any 
district;  it  has  absolute  control  of  all  borrowed  money, 
contracts  and  assessments,  and  it  may  engage  expert 
advice  and  assistance  in  any  matter  at  the  expense  of 
the  district. 

Probably  the  easiest  way  to  illustrate  the  working  of 
the  Act  is  to  trace  some  imaginary  district  through  the 
various  steps  it  must  take  up  to  the  time  it  is  actually 
in  working  order,  and  then  perhaps  to  follow  its  trail  a 
Uttle  further  along  the  road  while  it  is  shaking  down  to 
a  smooth  running  machine  performing  the  service  for 
which  it  was  intended. 

Most  of  the  large  areas  suitable  and  properly  situated 
for  irrigation  have  been  or  will  be  surveyed  by  the 
Department  of  the  Interior,  and  the  irrigable  and  non- 
irrigable  lands  have  been  or  will  be  more  or  less  completely 
determined. 

Petition  for  District 

The  available  supplies  of  water  have  also  been  care- 
fully measured  and  recorded,  so  we  may  assume,  in  the 

case  of  our  imaginary  district,  that  most  of  the  preliminary 
engineering  work  has  already  been  done,  and  that  our 
district  has  in  its  possession  enough  information  on  which 
to  base  a  decision  to  go  ahead  under  the  Irrigation 
District  Act.  The  first  step  is  to  circulate  a  petition 
addressed  to  the  Minister  of  Public  Works  praying  that 
the  proposed  district  may  be  erected.  This  petition 
must  set  out  by  parcels  not  larger  than  a  quarter  section 
the  lands  which  the  proposed  district  will  include.  When 
any  quarter  section  is  subdivided  between  different  owners, 
each  such  parcel  must  be  shown.  The  petition  must  be 
signed  by  persons  who  are  of  legal  age  and  collectively 
own  at  least  half  the  proposed  district.  The  word 

"owner"  is  defined  as  the  registered  owner  having  a 
freehold  estate  in  possession  in  land.  The  petition  is 
forwarded  to  the  Minister  accompanied  by  a  sufficient 
sum  to  defray  preliminary  expenses,  and  sufficient 
evidence  to  prove  the  project  feasible,  including  the 
report  of  a  competent  engineer.  As  previously  stated 
the  federal  goverrunent  have  already  satisfied  themselves 
as  to  the  feasibility  and  the  Commissioners'  report  is 
probably  accepted  as  satisfactory. 

If,  on  examination  the  Minister  is  satisfied,  he  causes 
a  notice  to  be  published  in  the  Alberta  Gazette  to  the 
effect  that  petition  has  been  received  and  gives  the 
proposed  district  a  name.  Similar  notice  is  also  published 
for  three  weeks  in  a  local  newspaper.  Two  weeks  is  then 
allowed  for  kicks,  and  if  none  are  received  directions  are 
immediately  issued  to  take  a  vote  of  those  interested  as 
to  whether  further  steps  are  to  be  taken.  At  the  election 
the  franchise  belongs  first  to  the  purchaser  (if  any), 
second,  if  there  be  no  purchaser,  to  the  owner  or  occupant 

("occupant"  is  defined  as  any  person  occupying  land 

exempt  from  taxation).  It  will  be  noticed  that  while 
the  petition  must  be  signed  by  the  owner,  at  the  election 
a  purchaser  has  the  vote  before  the  owner.  At  the  same 
time  a  board  of  trustees  consisting  of  three  members  is 
elected. 

Formation  of  District 

Should  the  vote  prove  that  two-thirds  of  those  voting 
favour  the  formation  of  the  district  the  Minister  by  order 
in  Council  forms  the  area  into  an  irrigation  district  and 
declares  the  name  of  the  trustees.  The  Act  provides  that 
the  issue  of  this  order  shall  be  conclusive  evidence  that 
every  requirement  of  the  law  has  been  observed  and 
forbids  any  Court  to  question  the  validity  of  any  of  the 
proceedings  up  to  this  point. 

The  publication  of  the  order  i-pso  facto  makes  the 
board  a  body  corporate  with  all  the  corporate  powers 
necessary  for  its  business. 

Within  thirty  days  the  board  must  meet  and  organize 
for  business  by  electing  one  of  its  members  as  Chairman 
and  by  appointing  a  Secretary,  and  a  Treasurer  or  a 
Secretary-treasurer,  and  an  Engineer  who  must  be  a 
corporate  member  of  the  E.  I.  C.  or  some  other  body 
requiring  similar  qualifications  for  membership. 

District  Assessment  Roll 

The  next  step  is  the  preparation  of  the  assessment 
roll  of  the  district.  The  Act  requires  that  this  be  done 
by  the  Secretary  with  the  assistance  of  the  Engineer, 
and  details  exactly  what  data  this  roll  shall  contain  and 
the  form  in  which  it  is  to  be  set  out.  As  soon  as  this 
roll  is  completed  the  Secretary  sends  to  each  owner  or 
occupant  a  notice  setting  out  his  land,  the  irrigable  area 
and  the  non-irrigable  area  and  a  statement  of  the  last 
date  on  which  complaints  will  be  received,  which  must 
be  not  less  than  twenty  days  from  the  date  of  mailing 
the  notice.  At  a  previously  notified  time  and  place  the 
Board  sits  as  a  Court  of  Revision  to  hear  complaints 
and  act  upon  them.  The  roll  is  then  amended  as  directed 
by  the  Court,  and  in  default  of  appeal,  becomes  the 
revised  assessment  roll  of  the  district,  valid  and  binding 
upon  all  parties  concerned.  Any  complainant  has  right 
of  appeal  to  a  judge  of  the  district  court  who  shall  hear 
and  decide  such  appeals  and  whose  decision  is  final.  As 
finally  amended  by  the  judge  the  roll  becomes  the  re- 

vised assessment  roll  and  can  only  be  altered  by  the  board 
by  by-law  for  cause,  and  subject  again  to  appeal  to  the 

judge. While  this  is  going  on,  the  Board  may  take  the 
necessary  steps  under  the  Irrigation  Act  to  acquire  a 
water  right  and  get  the  necessary  authority  to  construct 
its  works,  or  it  may  instead,  or  in  addition,  and  with 
approval  of  the  Council,  enter  into  a  contract  with  some 
other  party,  corporation  or  district,  which  already  possesr 
ses  such  right  or  authority.  If  thought  advisable  this 
step  may  be  postponed  imtil  after  the  debenture  by-law is  voted  on. 

As  soon  as  the  assessment  roll  is  finally  completed, 
the  board  is  required  to  submit  to  the  Coimcil  an  estimate 
of  the  cost  of  the  proposed  work,  preliminary  expenses, 
annual  charge  for  maintenance  and  operation,  cost  if  any 

I 
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of  any  contract  as  abuvr  nient ionrd.  uitd  tike  aiuiual 
interest  cliarKe  on  the  deJteiilures  Sluiuld  this  meet  tlie 
appruval  vl  ihe  cV>untU  ihc  bttard  is  dinvitxl  to  iwtiKirr 
and  suluuii  to  the  electors  a  by-Uiw  to  raiM*  by  loan  tlu* 
necettiKtry  amounts. 

SlK>uld  tlure  be  a  two-tlurds  vote  in  favour  of  tin- 

by-law  the  Minister  nuy  consent  to  the  pro|K>stxl  loan 
by  an  order  m  wrmn>;.  Tlus  order  is  hlleti  with  the 

executive  C"oui»cil  of  the  l^rovime  and  Ix-conies  conclusive 
evidence  tlut  everytlun^;  lus  Ixt-n  projjerlv  done,  and 

beyo!   ■  u>n  the  le^:ality  of  the  (l  '  -. 
1  ;,  life,  interest  and  terms  '  ment  must 

be  approved  by  the  I*rovincial  Treasurer  and  the 
debentures  when  issuetl  are  a  cluirj;e  or  lien  upon  all 
land,  whether  irn>;able  or  not,  witliin  the  district,  including 

building's  and  imjirovements.  except  land  exempt  from 
taxation  by  the  Province,  and  upon  all  prt>perty  of  the 
board  and  all  rates  le\ied  by  the  board,  but  has  no 
prionty  over  previous  encumbrances. 

The  debi»ntures  are  constituted  legal  investments  for 
trust  funds  under  "The  Trustee  Act". 

The  next  Step  is  the  issue  and  sale  of  the  debentures 

::■  -sume  tliat  this  dillicult  task  lias  been  safely 
.u  The  Act  provides  lliat  the  proceeds  shall 
be  Ucjxjsiu-d  in  some  chartered  bank  to  the  credit  of  a 
spinrial  account  in  the  name  of  a  sjxxial  trustee  appointed 
by  the  Lieut. -Governor  in  Council,  and  only  paid  out  on 
requisition  by  the  Board  with  the  approval  of  the  Irriga- 

tion Council. 

Meanwhile  the  Enjjineer  will  have  been  busy  extend- 
ing the  preliminary  surveys  and  making  additional  ones, 

and,  if  this  lias  not  already  been  done,  securing  a  water 
right,  and  we  will  assume  that  the  district  is  now  in  a 
position  when  it  can  go  ahead  with  the  construction  work. 
Except  in  a  small  undertaking  this  work  of  construction 
will  probably  be  done  by  contract,  so  the  next  step  is 

the  advertising  and  the  receipt  of  bids.  I'nder  the provisions  of  the  Act  the  Council  probably  will  require 
that  the  bids  be  placed  before  it.  perhaps  accompianied 
by  a  recommendation  from  the  Board.  If  it  approves 
of  the  bidder  and  his  prices,  the  contract  will  be  let  and 
the  work  will  start.  Estimates  will  be  rendered  in  the 

usual  way  and  requisitions  made  on  the  Lieut. -Governor 
in  Council  for  the  necessary  funds,  b>'  the  Board  and  with 
the  approval  of  the  Council. 

Raising  Funds  for  Current  Expenses 

About  this  time  some  interest  may  be  due  and 
owing,  so  the  Board  proctHfds  to  raise  the  money  with 
which  to  pay  it. 

The  Act  directs  that  not  later  than  the  1st  of  Feb- 

ruar>'  in  each  year,  the  Board  shall  make  an  estimate  of 
the  amount  required  during  the  coming  year  in  order  to: — 

1.  Pay  the  instalments  of  principal  and  interest  on 
outstanding  indebtedness;  and 

2.  Pay  running  expenses  including  salaries,  wziges, 
upkeep,  maintenance  and  operation;  and 

3.  The  t-siimated  costs  of  collection,  if  any. 
These  estimates  must  be  submitted  to  the  Coimcil 

and  if  approved  by  it,  and  pa\Tnents  of  the  amounts  are 
not  to  be  otherwise  provided  for,  the  Board  is  directed 
to  strike  an  irrigation  rate,  which  must  be  equal  upon  all 

irrigable  land  within  th< 

a»«iirssnient  ;  "  '  '  -  ■ 
basis  of  th< 

UJ>' 

in 

'I)Uuii«;  eXcei>l  lUâl  llM^: 

From  tlus  : 
roll  IS  made  up,  ...•.  ..  i..,.. 
to    each    jxr^im    v^lx^x?    i.. 
Treasurer  or   --  <-i   i  "i    ̂ -"^ 

purpose  by  ib«- 
Inalli 

from  sume  «...  .         

for    forcible   n-nn  ery   ol  u: 
unpaid  alter  a  hxe<l  date.  tl. 

way  of  jxiuiliy  Im-  ix-r  n-n; 
the    rate    and    collectable    i:i    tue    -aj:.<     w.i;. ,    ̂ -.kà    is 
compounded  from  year  to  year. 

The  rate  payei  ' 
from  tile  date  of  n_   -  —      -        *•• 
rate  may  be  levied  by  distress  upon:  — 

(a)     All  goods  and  ckr     '         '       "'     ■"   ••^-    the property  of  the  owner  or  i  r  or 
any  persons  occupjing  the  laiKl  iii 

(bj     The  interest  of  any  pers-  ..         J  in  any 
goods  or  chattels  found  on  the  land  and  m  any  goods  or 
chattels  to  possession  of  which  he  is  entitled  by  contract 
or  performance  of  any  condition:  or 

(c)     Any  goods  or  .nd  title  to  which 

is  claimed  in  any  of  ti..  -: — 
1.  By  execution  against  any  person  benefitted,  or 
2.  By  purchase,  gift,  transfer  or  assignment  from  any 

person  benefitted,  in  any  manner;  or 

3.  By  the  wife,  husliand,  daughter  '      ̂ -       -  >  x. son-in-law  of  any  person  y 

relative  in  any  degree  who  Uvea  oa  'du:  hiiàd  as 
member  of  the  family;  or 

4.  By  \irtue  of  any  instrument   made  for  defeating 
dislrt^ss. 

These  are  much  wider  powers  than  a  municipahiy 

has  for  tax  collect i'           ■  '      •  ■  •                '  "      '-  -o 
evade  pavTiienl  of  ,     .  r. 
should  the  pavTiienl  ol  ihc  i .  =■ 
or  goods  be  available  for  ci.  r 

judicial  seizure  and  sale  of  ti.-                                        <-■ 
same  way  and  under  similar  piL        ._  ,:^   .■^. 
as  municipalities  follow  in  case  of  dehnquent  taxes. 

These  are  the  pow'  '     '        '  -     v         r- cised  on  delinquent  rs  A 

that  they  are  ■ 
the  Act  provici  ,  ;» 
duty  in  this  respect. 

Changes  in  a  District 

The  Act  pro\ides  a  method  of  changing  the  content 

of  an  i:  ■  '       '  '  '        'ision. 
In  bri.  :ig  as 
theinr  .iJUressed 
to  the  :  i^  land 
affected.     Second,  action   by  the  board,  alter  hearing 
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complaints,  (if  any)  either  by  way  of  concurrence  or  the 
contrary.  Third,  consent  of  the  Minister  of  the  Interior 
and  the  Minister  of  Public  Works  for  the  Province. 
Fourth,  financial  adjustment  if  any  be  required.  Fifth, 
an  order  by  the  Minister  of  Public  Works  effecting  the 
change. 

Should  the  change  be  by  exclusion  and  there  be  any 
outstanding  debentures  against  the  land  affected  the  prior 
consent  of  all  the  debenture  holders  is  necessary. 

A  district  can  be  dissolved  by  a  very  similar  process 
after  petition  and  vote  of  the  electors,  but  no  district 
may  be  dissolved  if  there  are  any  outstanding  debenture 
debts  and  dissolution  requires  a  3-5  vote  only  instead  of 
2-3  required  for  formation. 

The  Act  gives  the  Board  very  wide  powers  of 
expropriation  of  land.  These  are  the  same  as  if  the 
irrigation  system  were  a  public  work  within  the  meaning 

of  the  "Public  Works  Act",  and  are  exercised  in  just the  same  way. 
Should  any  Board  neglect  payment  of  its  due  debts, 

the  Act  provides  a  process  whereby  writs  of  execution 
against  the  district  may  be  enforced. 

Finally,  as  the  Board  is  human  and  may  wilfully  or 
through  error  do  the  wrong  thing,  or  do  things  in  the 
WTong  way,  or  may  be  guilty  of  malfeasance  in  office, 
the  Act  gives  the  Lieut.-Governor  in  Council  power  at 
any  time  and  from  time  to  time  to  appoint  an  Official 
Trustee,  who  may  be  the  Irrigation  Coimcil,  to  take  over 
the  assets,  functions,  powers  and  duties  of  the  Board, 
and  to  continue  in  office  during  pleasure. 

As  all  acts  of  the  Board  must  be  reported  to  the 
Irrigation  Council  for  its  approval  before  becoming  ef- 

fective, the  additional  proviso  should  make  it  well  nigh 
impossible  for  a  district  to  get  itself  into  any  very  serious 
trouble. 

Water  Users'  Districts 

The  above  Act  provides  a  simple  and,  it  is  hoped, 
effective  machinery  for  the  creation  and  functioning  of 
irrigation  districts.  However,  there  is  an  inherent  desire 
in  most  humans  to  paddle  their  own  canoe  when  they 

can,  and  sometimes  when  they  can't,  and  the  probability is  that  in  all  districts,  especially  the  larger  ones,  there 
will  be  a  certain  amount  of  dissatisfaction  with  the  way 
things  are  run,  with  the  cost  of  distributing  the  water, 
and  the  manner  in  which  it  is  distributed.  There  will 
be  complaints  of  discrimination  and  a  feeling  that  a  small 
area  could  do  these  things  better  if  given  its  share  of 
water  in  bulk.  (This  is  quite  as  true  in  the  case 
of  corporate  projects,  probably  more  so.)  Accordingly 
another  act  entitled  "The  Water  Users  Districts  Act" 
was  passed  which  provides  for  the  organization  of  such 
areas  into  water  users  districts. 

The  processes  of  organization  are  essentially  the  same 
as  for  irrigation  districts  and  need  not  be  repeated.  These 
organizations  are  essentially  operating  and  not  construct- 

ing agencies,  and  their  sole  purpose  and  function  is  to  act 
as  retailers  of  water  purchased  from  the  irrigation  district 
or  company  as  wholesaler. 

The  above  is  an  outline  description  of  the  legal 
machinery  now  in  existence  in  Alberta  under  which  all 
future  development  will  probably  go  on.  The  days  of 
development  by  corporation  are  probably  gone  for  good, 
and  the  only  other  way  open  is  by  direct  Government 
construction  and  operation.  The  experience  of  the 
Federal  Government  of  the  United  States  in  this 
particular  has  not  been  such  as  to  warrant  any  optimistic 
ideas  on  these  lines  in  this  country,  and  if  we  are  to  have 
progress  in  development  in  Alberta  it  will  probably  be 
along  mutual  co-operative  lines  with  perhaps  something 
of  Government  aid  in  certain  highly  complicated  or  very 
extensive  schemes,  when  the  construction  and  operation 
of  the  whole  as  one  district  is  impracticable. 

The  surest  way  to  help  others  is  to  train  them  to 

help  themselves,  see  that  they  don't  cut  themselves  with unfamiliar  tools  and  keep  a  fatherly  eye  on  their  progress. 
As  the  true  value  of  most  techiiical  papers  lies  in 

the  discussion  much  more, than  in  the  matter,  the  author 
hopes  that  his  remarks  will  be  freely  discussed  and  criti- 

cised to  the  end  that  the  most  good  may  come  of  it. 
The  paper  is  more  an  attempt  to  marshal  the  legal  facts 
than  to  discuss,  explain,  condemn  or  favour  the  actual 
legislation.  Whether  this  be  good  or  bad,  advanced  or 
retrograde  he  leaves  to  the  discussion  to  bring  out. 

Electric  Welding 
History  and  survey  of  electric  welding  methods,  concluding  with  research  work  by  the  writer. 

Read  at  the  Eighth  General  Professional  Meeting,  Halifax,  October  13th,  1920. 

Fred  H.  Williams,  A.M.E.I.C. 

Electric  Welding  is  one  of  the  most  useful  of  recent 
developments  in  the  fabricating  of  iron,  steel  and  other 
metals.  It  made  great  strides  during  the  late  war, 
when  the  necessity  of  rapid  fabricating  of  materials,  the 
repairing  of  broken  parts  and  the  building  up  of  the  worn 
surfaces  of  machinery  of  all  kinds,  were  of  such  great 
importance. 

The  demands  of  labour  for  more  money  and  less 
working  hours  are  resulting  in  many  industries  turning 

to  the  Electric  Welding  process  for  help  in  keeping  the 
costs  of  operating  and  manufacturing  down  to  the  lowest 
level  possible. 

Many  articles  on  the  Art  of  Electric  Welding  have 
been  written  by  men  in  various  callings  of  life  and  it 
would  be  somewhat  presumptuous  of  the  writer  to  attempt 
to  cover  more  than  one  or  two  phases  of  this  most  interest- 

ing and  useful  art  in  the  short  time  available.  A  general 
review  of  the  history  of  welding  and  the  development  of 
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Pressure 
1 

AutogerMxis 

With  the  Forge. Electric Electric  Arc. 
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Butt 

1    r 
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Electrode 
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Electrode. Electrode 

The  steps  by  which  this  development  has  been 
brought  to  its  present  stage  of  jjerfection  (some  of  which 
are  still  useful  and  of  more  or  less  importance  com- 

mercially) may  be  briefly  considered  as  follows: — 

Pressure  Welding 

The  process  of  imiting  metallic  surfaces  by  pressure 
(  i  when  they  are  in  a  semifluid  condition,  consists 
L.  ..._..:.jî  the  ends  of  the  parts  to  be  welded  to  a  proper 
temperature  and  fusing  them  to^iether  by  pressure,  either 

by  the  smith's  hammer  and  an\TJ,  or,  later,  by  the  steam or  air  hammer,  h\draulic  press,  etc.  This  is  known  as 
pressure  weldiiiK'  Fi>r  ̂ uc(.■l.■■^^ful  wfkiing  care  must  be 
taken  that  the  >urtaLc-  ari-  made  ckaii,  and  that  the 

■^e  rapidly  brou>;lu  io^;clher.     \  .  in  the 
i  ;  this  type  of  wtldinji  are  many,  .    .         :i^  upon 
the  work  in  hand  and  the  practice  of  the  blacksnuth 
or  the  shop  wherein  the  work  is  done.  The  most  common 
terms  applying  to  the  welds  made  by  pressure  welding 
are  'Scarf,    Butt',  and  "Vee". 

Scarf  Welding 

It  is  styled  'Scarf  welding  where  the  tux)  ends  are 
made  diagonally  flat  to  give  more  surface  for  the  weld 
(the  end  being  slightly  convex  to  allow  the  dirt  to  be 
forced  out  of  the  interior  of  the  weld,  should  any  remain, 
when  the  pressure  is  applied  and  thu-  -  as  nearly 
a  perfect  welded  joint  as  possible  .  -.in  this 
case  as  well  as  in  the  others,  are  up?<-i  :l'  .  ^-cient 
metal  after  the  weld  ha<  het-n  niadr  t"  en.  -rnilh 
to  finish  the  \'.  li^:  itdjacent 
parts,  giving  i  pearance  and 
sufficient   strength   lor  its  rev  '.her  care 
has  to  be  taken  to  see  that  the  h_: ...    chemical- 

ly NTZ.,   free  from  oxide?;  and  n  ..lly  viz.,   free 
from  dirt  that  the  weld  may  be  tlK.iv..^ii. 

In  the  case  of  Scarf,  Butt  and  Nee  weMs  these  two 

conditions  are  obtained,  in  iJ  <    "  :ice   by   using 
fluxes  of  s;<.r!d    for   wn^ui'ht    ;  •  rax   for  steel 
(the  flux  :  rom  the  joint 
upon  the  ...  iie  second  by 
using  a  clean  hoiiow  lire  .  .4  oil,  previous  to 
joining,  any  ii;irii,%-v  of  c: .  — .  :.^y  adhere  to  the 
surfaces.     Th«  -s  in  this  respect  should  be  rigidly 
applied  in  all  \si.^..if,. 
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Butt  and  Vee  Welding 

Butt  and  Vee  welds  are  similar  except  that  in  the 
butt  weld  the  surface  is  somewhat  less  than  the  scarf 
weld  and  the  vee  weld  has  more  surface  to  be  welded, 
involving  the  greater  possibility  of  slag  inclusions  and 
requiring  more  care  in  preparing  the  end  to  be  welded. 

Temperature  for  welding  is  a  most  important  factor, 
especially  owing  to  the  fact  that  each  grade  of  iron  or 
steel  requires  to  be  handled  at  a  different  temperature. 
In  iron  the  ends  may  be  melted,  but  in  steel  a  low  heat 
is  required,  that  is,  not  over  a  moderate  white  heat 
must  be  used.  Steel  does  not  weld  as  readily  as  iron 
nor  is  the  weld  as  reliable.  Oxidation  of  the  metal 
must  be  avoided  as  burnt  metal  cannot  be  welded. 

As  pressure  welding  proved  limited  in  its  uses,  a 
further  development  was  made,  and  welding  without 
pressure  resulted,  (this  is  known  as  Autogenous  Welding). 
In  the  first  method,  (pressure  welding),  a  comparatively 
low  heat  and  high  pressure  is  required  whereas  in  the 
second  method,  (autogenous  welding),  a  comparatively 
high  temperature  and  low  or  no  pressure  is  necessary. 

It  may  here  be  noted  that  while  many  new  methods 
of  welding  have  been  developed,  viz.,  Electric,  Gas  and 
Thermit,  and  great  improvements  resulting  thereform, 
the  heretofore  described  pressure  welding  is  still  much 
in  use  at  the  present  time  and  while  it  is  superseded  in 
some  of  its  uses  by  these  new  methods,  it  will  without 
doubt  retain  much  of  its  present  usefulness  and  not,  in 
time,  become  an  antiquated  process. 

Pressure  Welding  (Electric) 

In  1886  Elihu  Thomson  brought  forward  the  process 
of  resistance  welding,  which  is  a  form  of  pressure  welding 
wherein  electric  current  of  low  voltage  is  used  to  produce 
the  heat  required  for  the  welding,  and  pressure  either 
by  hydraulic  or  some  mechanical  contrivance  is  brought 
to  bear  for  pressing  the  rods,  wires,  plates  etc.  together. 
The  current  may  run  as  high  as  100,000  amperes 
and  the  voltage  as  low  as  two  or  three  volts  or  even 
lower. 

There  are  two  types  of  this  kind  of  welding,  viz., 
•"Butt"  and  "Spot",  the  latter  may  be  extended  into 
what  is  termed  "Seam"  welding,  or  a  continuous  series of  spot  welds. 

The  heavy  current  required  for  "Butt"  and  "Spot" welding  or,  what  may  be  termed  and  is  known  as  resistance 
welding,  makes  the  use  of  short  leads  to  the  plates  or 
points  of  contact  necessary,  especially  when  alternating 
current  is  used.  This  is  overcome  by  making  these 
leads  part  of  the  secondary  winding  of  the  welding  trans- 

former (Thomson). 
Butt  welding  is  extensively  used  at  the  present  time 

in  various  lines  of  manufacture,  in  the  making  of  wire 
hoops,  rubber  tires  (wherein  the  centre  is  a  wire  core 
butt  welded),  the  welding  of  rods  etc. 

Spot  welding  is  also  in  use  extensively  in  various 
places,  for  instance,  plate  welding  where  it  is  used  in  the 
place  of  rivets  (in  this  it  is  sometimes  made  continuous, 
that  is,  the  spot  welds  are  so  close  together  that  it  becomes 
one  continuous  weld,  it  is  then  known  as  "seam" 
welding).    Fence    and    various    wire    fabrications    are 

also  accomplished  by  this  method  ;  spot  welding  of  sheet 
metal  articles  of  numerious  shapes  such  as  helmets, 
cooking  utensils  etc.,  is  carried  on  to  a  very  large  extent 
commercially,  enabling  the  production  of  many  useful 
articles,  and  simplifying  as  well  as  cheapening  the  manu- 

facture of  the  same. 

In  the  case  of  armour  plate,  this  method  is  used  to 
anneal  portions  for  cutting  or  drilling.  The  current 
is  passed  through  the  spot  to  be  softened  and 
the  portion  brought  to  a  red  heat,  by  reducing  the 
current  gradually,  the  surrounding  metal  retains  its 
hardness  while  the  spot  under  the  terminals  is  softened. 

The  bonding  of  rails  and  the  welding  of  various 
alloys  are  accomplished  by  this  process  of  Elihu  Thomson. 
The  field  is  not  yet  fully  developed  and  many  possibilities 
remain  to  be  developed  and  commercialized. 

By  means  of  a  rotary  converter  and  transformer  for 
changing  and  reducing  the  high  Direct  Current  to  very 
low  voltage  Alternating  Current,  the  spot  welding  process 
is  used  for  welding  the  bonds  to  the  rails  for  the  return 
circuit  of  Direct  Current  Electric  Railway  Systems. 

Autogenous  Welding  (Gas  Welding,  Oxy-Acetylene) 

In  1820  the  oxy-hydrogen  blowpipe  was  used  for 
producing  "limelight",  later  to  fuse  platinum  and  was finally  utilized  in  lead  burning  and  various  forms  of 
welding.  The  oxy-hydrogen  process  of  welding  was 
improved  subsequently  by  using  acetylene  in  the  place 
of  hydrogen.  With  oxy-acetylene  and  its  higher 
temperature,  a  larger  field  was  opened  up.  Cutting 
of  metal  parts  by  its  flame  is  one  of  the  uses  of  the  oxy- 
acetylene  flame.  Improvement  in  the  design  of  the 
apparatus  concerned  therewith  has  resulted  in  the  use 
of  this  method  of  welding  in  almost  every  branch  of  metal 
work  at  the  present  day.  There  is  considerable  competi- 

tion between  it  and  the  electric  process,  and  so  close 
has  this  contest  between  these  two  methods  become, 
that  it  would  be  unfair  to  give  either  the  position  of 
leader.  The  rapid  progress  of  the  art  of  electric  welding, 
as  in  the  last  few  years,  will  necessitate  on  the  part  of 
the  promoters  of  the  oxy-acetylene  process,  much  study 
and  expenditure  of  energy  if  they  is  to  keep  even  with 
the  electric  process. 

Other  gases  have  been  used  but  none  have  as  yet 
approached  the  oxy-acetylene  in  usefulness. 

Autogenous  Welding  (Thermit) 

The  next  form  of  welding  originated  in  1894  when 
C.  Vautin  found  that  when  finely  divided  aluminum 
was  mixed  with  such  compounds  as  metallic  chlorides, 
oxides,  sulphides  etc.  and  ignited,  exceedingly  high 
temperatures  resulted  from  the  rapid  oxidation  of  the 
aluminum,  about  3000  degrees  C.  being  obtained. 

It  remained,  however,  for  H.  Goldschmidt  to  utilize 
this  discovery  in  a  practical  way.  He  welded  two  bars 
of  steel  by  combining  molten  iron,  the  two  ends  of  the 
bars  thereby  producing  a  solid  joint.  The  heat  for 
this  joint,  or  weld,  was  obtained  by  the  rapid  oxidation 
of  finely  divided  alimiinum  and  iron  oxide.  This  process 

was  termed  "Thermit  Welding". 
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nùxin>;  iron  ovide  with  linely  divided  aluiniiiuiu  in  a 
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s  of   tw(» 
u,  and  the 

bottom    lavii  sUy    pure    iron.     1  he    ix>sjtion   of 
the  molten  i:»  ..  ;,...uve  to  the  slaj;  necessitates  the 
pourinu  of  the  iron  throu^h  the  bottom  of  the  nutuld 
ihat  surrounds  the  ends  to  be  welded.  Steel  punchin^s 
are  sometimes  added  to  the  charge  before  the  reaction 

t;i;  '  -^)rb  some  of  the  excessive  heat  and  to 
riA  .t  of  iron  oxide  that  otherwise  would 

be  requu»-il  lo  till  the  mould 
The  mould  is  prepared  by  building  up  a  wax  form  to 

the  shape  of  the  finished  weld  around  the  ends  to  be 
welded  and.  surrounding  this  with  the  material  used 
for  building  up  the  mould.  The  wax  is  then  melted, 
withdrawn  and  weighed,  in  order  that  the retiuired  charge 
for  the  work  which  bears  a  certain  relation  of  this  may 
be  c;i  Magnesium  ribbon  or  wire  is  used  to 
ignite  i:ge. 

Care  must  be  taken  to  prevent  slag  filling  the  mould, 

as  would  happen  by  prematiu-e  pwuring,  and  also  to 
pour  the  meiaJ  sufficiently  hot  to  melt  the  ends  of  the 
pieces  to  be  welded.  Preheating  is  used  on  large  welds 
to  avoid  chilling  of  the  fluid  metal  which  would  prevent 
the  uniting  of  the  ends  and  the  molten  metal. 

This  method  of  welding  has  been  used  to  a  great 
extent  in  welding  large  castings  and  girders,  as  well  as 
smaller  parts  such  as  rails,  bonds  on  rails,  rims  of  fly- 

wheels, spoke  and  hubs  of  locomotive  drivers  etc.,  engine 
frames  etc.  It  is  much  used  at  the  present  day,  and 
where  failures  in  its  use  occur,  it  is  generally  due  to  some 
fweign  cause,  miscalculation  of  the  charge  etc.,  or  its 
use  in  places  where  a  successful  weld  could  not  be 
obtained  owing  to  the  faulty  design  of  the  casting  to  be 
welded.  It  must  be  remembered  that  the  resultant 
weld  is  cast  metal  and  should  be  considered  as  such  in 
desigiung  its  use. 

Autogenous  Welding  (.Electric  .\rc) 

In  1874  Werdermann  suggested  the  use  of  the 
flame  gases  of  the  electric  arc  blown  upon  the  work  by 
air  or  otherwise.  Tlus  was  later  developed  by  Zerener, 
who  utilized  the  effect  of  a  magnet  in  blowing  the  flame 
of  the  arc  upon  the  work,  puddling  the  metal  where 
the  welding  was  being  done.  This  meant  that  the 

method  coidd  be  used  onl\'  in  working  downward,  no 
vertical  or  overhead  work  could  be  accomplished  in 
this  way.    This  method  is  now  practically  abandoned. 

Arc  welding  really  had  its  start  in  1881  when  de 
Meriteus  used  it  for  welding  parts  of  storage  batteries 
together.  The  metal  pans  dead*  were  laid  on  a  support 
or  plate  which  was  made  the  positive  side  of  the  arc 
aiKi  a  carbon  was  used  as  the  negative  pole,  the  arc  being 
establislied  by  touching  and  breaking  the  contact,  the 
heat  of  the  arc  melting  the  ends  or  edges  oi  these  lead 
pieces  and  welding  them  together  by  the  fusion  of  the 
same. 
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the  above  causes  and  i: 
of  work  are  impassible  ui  . 

impurities  of  the  carlx>n    t- 
along  with  the  metal.     In 
result  in  a  very  liard  brittle  : 

An  imprt>vement  over  this  mi 
by  Slavianoff  when  he  utilized  the  ii.l.... 
provide  the  metal  for  filling  or  building  up  the  weld, 
but  also  as  the  means  to  start  and  hold  llic  arc.  The 
metal  rod  may  be  either  the  negative,  or  the  positive  lâde 
of  the  arc.  Later,  the  u>e  of  the  rod  as  the  negative  was 

generally  adopted,  unless  the  work  was  ver>'  thin,  m 
which   case   the   reverse   would  vhe  operator  to 
keep  the  heat  on  the  work  lou  ,  i  to    prevent    it 
from  becoming  overmelted. 

In  making  the  work  positive  the  heat  imparl f-d  '"  't 
is  much  higher,  in  proportion  to  the  eiH-rgy  c 
than  when  the  work  is  negative.     Thisisduetoii.it 
paratively  recently  noted  fact  that  the  positive  sid- 
the  arc  is  the  hotter. 

A  longer  arc  is  required  for  the  carbon  elect  rule 
than  for  the  metallic,  it  being  in  some  instances  as  much 

as  3  inches.  The  voltage  necessar>-  to  main  tarn  the 
arc  Is  profwrtionately  higher  and  gerierally  is  about 
150  volu. 

Returning  to  the  carbon  arc  welding  process,  this 
method,  attributed  to  Bemardos,  was  the  first  to  be 
used  commercially  in  the  welding  of  metals  on  a  small 
scale,  in  about  1888,  and  shortl;.  .naff  brought 
forth  the  use  of  the  metallic  <..  a  process  of 

great  possibilities. 
Rapid  development  in  the  art  of  arc  wdding.  however. 

has  been  made  in  the  last  few  year^  and  the  greats-: 

strides  occurred  during   the  last   war,   when   sfv-r-.'     •. evervlhing   was  so  completeh'   the  order  of   : 
The  development  made  then  ha<  proved  so  o. 
the  advantages  of  arc  welding'  iluit  it  is  now  bt 

in  almost  every  plant  of  ;  '       ida  a:.a  '^)e 
United  States,  and  in  even  >leel  fabrica- 

tion, as  a  glance  at  i;  oi  soov 
present  day  applicatio:.  arc  for  i 

and  cutting  will  illustrate:— 

Applications  of  Electric  .Vrc  Welding 

Steel  Mills:— 
Clearing  the  rolls  of  cobbles. 
Builduig  up  wobblers. 
Filling  in  steel  lorgings. 
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Foundries: — 
Cutting  off  risers  and  sinkheads. 
Repairing  casks. 

Machine  Shops: — 
Fining  up  blowholes  in  partially  machined  castings. 
Repairing  broken  castings. 
Building  up  worm  parts  of  crank  pins. 
Welding  broken  crank  shafts. 
Welding  tool  steel  to  mild  steel  shanks  for  lathe 

and  other  machine  tools. 
Building  up  collars,  or  replacing  metal  that  has  been 

machined  off  by  mistake. 

Steam  Railroad  Shops: — 
Fabricating  the  greater  part  of  fireboxes. 
Repairs  to  fireboxes,  boiler  and  other  plate  parts. 
Welding  in  flues  to  the  flue-sheet. 
Repairing  engine  frames,  cyhnders,  crank  pins  etc. 
Building  up  slide-bars,  guides,  link  gear  parts, 

crank  pins  and  various  parts  that  are  worn  so 
much  that  it  is  inadvisable  to  shim  them  up, 
or  compensate  in  other  ways. 

Electric  Railways: — 
Fabricating  gear  cases. 
Repairing  motor  frames  and  armature  shafts. 
Building  up  worn  parts  on  motor  frames,  armature 

shafts,  brake-beams  and  truck  parts. 
Repairing  frogs,    crossings,   turnouts  and   building 

up  low  rails  at  joints  where  wear  is  especially 
prevalent. 

Ship  Yards: — 
Repairing  marine  boilers. 
Welding  tanks. 
Welding  angle  irons,  handles,  catches  and  numerous 

small  fittings  to  the  ship's  plate. 
Welding  broken  parts  of  all  kinds. 

Electric  Arc  Welding  today  is  principally  by  means 
of  the  metal  electrode,  and  the  welding  plant  may  use 
either  alternating  or  direct  current  for  the  welding. 

The  alternating  current  apparatus  is  a  transformer 
with  the  primary  winding  suitably  designed  for  the  line 
voltage  where  it  is  to  be  used,  and  the  secondary  to 
give  about  90  to  100  volts  on  open  circuit  and  20  to  30 
volts  on  short  circuit  or  when  the  arc  is  drawn. 

The  direct  current  apparatus  is  of  many  kinds. 
In  general,  however,  the  manufacturers  are  more  or 
less  at  one  in  the  principal  features  required  for  electric 
welding,  through  they  may  differ  somewhat  as  to  design. 

The  first  welding  outfits  used  were  of  the  resistance 
type.  In  this  a  resistance  was  used  to  control  the  current, 
the  voltage  remaining  constant.  Taps  in  the  resistance 
enabled  the  use  of  various  sizes  of  electrodes.  The 
regulation  was  somewhat  crude  as  the  drop  across  the 
resistance  varied  with  the  current.  Extreme  variations 
were  checked.  The  regulation  of  the  voltage  across  the 
arc  and  the  current  through  it  give  approximately  a 
constant  rate  of  heating. 

The  next  step  was  the  use  of  D.  C.  generators,  in 
which  various  arrangements  were  used  in  design  to 
obtain  a  suitable  regulation  of  the  arc,  and  many  of 

these  are  being  used  with  satisfactory  results  today. 
These  D.  C.  generators  may  be  motor  or  belt  driven 
and,  in  cases  where  electric  power  is  not  at  hand,  a  gasoline 
or  steam  engine  may  be  used  for  motive  power. 

It  is  a  question  in  some  minds  as  to  which  is  the 
better  current  to  use,  alternating  or  direct.  Both  have 
advantages  and  disadvantages,  and  it  seems  that,  for 
the  present,  the  direct  current  is  the  more  patronized. 
The  writer  has  the  idea  that  a  mere  visual  examination 
of  welds,  or  their  test  by  pulling  to  the  breaking  point, 
without  microscopic  examination  results  in  opinions  of 
small  advantage,  and  that  a  continued  study  of  welds 
in  actual  work,  with  the  microscope,  will  be  the  only 
method  of  determining  the  better  of  these  two  currents, 
for  welding  purposes. 

The  alternating  current  welding  transformer  is  a 
newer  development  than  the  direct  current  generator 
and  it  has  many  advantages,  viz: — No  moving  parts, 
and  much  smaller  size  in  comparison  to  the  current  output. 
It  has  one  great  disadvantage,  viz.  a  very  low  power  factor, 
in  some  cases  being  as  low  as  .35. 

There  are  many  types  of  D.C.  welding  sets  and  a 
few  types  of  A.C.  welding  sets.  The  general  method  of 
procedure  in  welding  is  as  follows: — an  arc  is  established 
with  the  metal  electrode,  and  as  the  rod  is  vaporized  or 
melted  by  the  arc,  it  is  brought  nearer  the  work  and 
is  kept  close  enough  to  maintain  the  arc  until  the  whole 
rod  is  fed  into  the  weld.  It  is  kept  moving  in  a  circular 
motion,  puddling  the  molten  metal  deposited  by  the  arc, 
in  order  to  obtain  a  neat  weld,  free  from  impurities. 
This  operation  and  the  neat  appearance  of  the  weld, 
as  well  as  a  good,  clean,  sound  deposit,  depends  much 
upon  the  operator.  Care  should  be  taken  to  get  standard 
reliable  machines  and  the  best  welding  wire.  It  will 
be  shown  by  some  of  the  microphotographs  that  the 
operator,  welding  apparatus,  and  wire  may  be  the  best 
and  still  a  poor  weld  be  the  result,  due  to  the  poor  material 
that  is  being  welded. 

The  electrode  for  the  general  run  of  work  may  be 

Swedish  or  pure  iron  rods,  sizes  3/32",  1/8",  5/32"  and 
3/16"  round,  and  14"  to  18"  in  length. 

The  advantages  of  electric  welding  over  gas  welding 
are  that  in  the  former,  the  heat  is  kept  low  and  localized 
and,  in  most  cases,  the  preheating  of  any  part  of  the  work 
is  unnecessary,  whereas  in  gas  welding,  the  adjacent 
parts  are  preheated  by  the  gas  before  the  weld  can  be 
made.  The  extreme  heat  from  the  gas  affects  the 
structure  of  the  metal  several  inches  back  from  the  weld, 
and  offer  results  in  a  course  crystaline  structure  of  the 

parent  metal. 
The  art  of  electric  welding  is  now  just  beginning 

to  be  one  of  the  indispensable  factors  in  the  iron  and 
steel  industry.  It  is  to  be  most  valuable  to  those  who 
will  value  it  most  and  who  endeavour  to  find  out  why 
failures  occur. 

It  is  possible  that  the  following  photos  will  be  of 
some  service  to  those  who  are  following  the  same  line 
of  research  that  the  writer  has  under-  taken,  as  they 
are  intended  to  show  that  the  material  to  be  welded  is 
an  important  factor. 
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'2*' 
Figure  1. 

P"  Fit;ure  1  !i»n  of  a  pit-ct*  of  boiler 
plate,  the  phoi  >oul  one  inch  from  the 
weld  and  is  about  I'll' ,  carlx)n  steel.  The  liuhl  area  is  the 
ferrite  and  the  dark  is  the  pearlite.  There  is  no  apparent 
indication  of  ghost  lines  or  impurities  in  this  steel.  The 

weld  is  shown  in  a  following  photograph  and  is  ver>'  good, 
showing  no  impurities  in  the  parent  metal  or  the  deposited 
metal.  The  next  photoi,Taph  show  the  change  in  the 
structure  due  to  the  heal  of  the  arc.   Magnilication  lOOx, 

Fifure  2. 

Figure  2. — The  structure  shown  in  this  photograph  i^ 
that  of  the  annealed  portion  of  a  piece  of  boiler  plate  taken 
between  the  weld  and  the  original  metal.  In  the  weld, 

the  area  effected  by  the  heat  of  the  arc  extended  '■^^" from  the  line  of  the  weld  and  graded  off  on  the  one  hand 
to  the  original  metal  and  on  the  other  hand  to  a  more 
refined  structure  close  to  the  weld,  both  of  these  stages  are 

illustrated  in  this  paper.  This  weld  was  70'"^  bright 
fracture  and  30','  dull  fracture  when  broken.  The 
efficierKV  of  the  weld  over  the  original  was  89*  ; .  There 
were  no  apparent  ghost  lines  in  the  best  portion  of  the 

plate  and  the>-  appeared  very  faintly  in  the  remaining 
portion.  It  would  thus  be  apparent  that  a  very  slight 
appearance  of  the  ghost  lines  would  cause  poor  welds. 
Further  investigation  of  these  lines  is  being  conducted  by 
the  writer.     Magnification  lOOx. 

Figure  3. 
Figure  3.      ; 

light  side  is  the  u^,- 
riif  dark  is  the  pa: 
^liite  tlian  it  wa 
>lructure  of  th> 

heat  of  ' graph.   I. becomes  more  relined  and  i 
pure  iron.     The  line  of  the  wc        :. 

alh'  across  the  photo.     This  weld  was  ver> 
was  89*;  eflicient  as  compared  with  th--  •  ....... 
tested   the  break  occurred  through   the  rxl   the 
fracture  was  clean  and  bright  for  about  7v  .  u:  liie  area. 
Magnification  ItJOx. 

Figure  4. 
Figure  4. — This  shows  a  cross  section  of  a  weld  at  the 

L-ùgv  of  the  bead  showing  that  th  "  ^leie 
weld  at  this  j-xnnt.     The  welded  :  'nae kind  Sep 
This  IS  i 

being  properly  cleaned  ;i: 
electrtJde  when  the  weld  w   
shows  up  what  could  not  be  r^<xn  b; 

gives  a  clear  idea  of  what  i>  -      •• 
whereb\'  the  welder  can  be  si; 
The  change  in  i!  ■ 
to  the  structure!' 

llKit  shown  m  ;i  • there  lb  a  l.iuh  i:. 
study  which  il  ihh  a 
of  all  concerned.      I;-  .,  .. 
the  welder  or  the  material  is  at  lault.   Ma^nincatiCMi  aux. 
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Figure  5. 

Figure  5. — This  photograph  is  a  weld  made  with  the 
electric  arc  on  J4"  boiler  plate,  the  close  grain  metal  on 
the  two  sides  ot  the  point  of  coarse  grain  crystals  is  the 
deposited  metal,  the  point  is  the  parent  metal  and  is  not 
strong  due  to  its  coarse  grain.  A  break  would  occur  across 
this  point  providing  that  the  welded  metal  was  weak. 

The  electrode  used  was  "Quasi  Arc"  and  the  heat  from 
the  weld  produced  many  grains  of  manganese  silicate  in 
the  deposited  metal  weakening  the  same  so  that  the 
combination  of  the  course  structure  of  the  parent  metal 
and  the  poor  deposited  metal  gave  a  very  low  tensile 
strength  viz.  28,000  lbs.  per  sq.  inch  when  tested. 
Magnification  lOOx. 

Figure  6. 
Figure  6. — This  is  a  microphotograph  of  the  ghost- 

lines  in  a  piece  of  Yî'  boiler  plate.  These  lines  occur 
in  the  centre  of  the  plate  and  extend  to  within  about 

1/8"  of  either  surface  of  the  plate.  The  occurrence  of 
these  lines  depends  upon  the  quality  of  the  plate  and  the 
location  of  the  same  in  the  section  of  the  steel  billet  when 
rolled.  A  few  spots  (dark)  show  up  in  this  photograph, 
but  when  the  plate  is  subjected  to  a  high  heat  the  sf)ots 
increase  in  number  and  size.  In  electric  welding  they 
extend  into  the  welded  metal  and  are  the  cause  of  much 
defective  welding  that  is  often  attributed  to  other  causes 
than  this,  the  right  one.  The  writer  has  foimd  that  in 
welding  two  plates  together  end  to  end,  the  effect  of  the 
heat  from  the  electric  arc  changes  these  ghost  lines  into 
dark  spots  to  a  depth  of  at  least  1/8"  and  that  the 
impurities  from  the  molten  portion  of  the  plate  extends 
into  the  deposited  metal  quite  extensively  and  forms  a 
sort  of  chain  along  which  the  line  of  break  can  take  place 
providing  no  weaker  link  is  offered.  Several  examples  of 
the  above  statements  are  included  in  the  following  pages. 
Magnification  50x. 

Figure  6A. 

Figure  6a. — This  shows  the  effect  of  the  heat  of  the 
electric  arc  in  electric  welding  upon  the  ghost  lines  in 
boiler  plate.  This  line  of  dark  spots  extends  along  the 
location  of  the  ghost  lines  about  1/8"  back  from  the  line 
of  weld  and  vanishes  in  the  ghost  line  itself.  These  dark 
spots  are  a  combination  of  manganese,  silicon  and  iron; 
they  are  very  brittle  and  therefore  not  satisfactory  constit- 

uents to  be  included  in  the  weld.  The  writer  is  including 
a  microphotograph  (Fig.  66)  showing  the  line  of  a  fracture 
in  a  weld  along  a  series  of  these  spots,  very  clearly  indicat- 

ing that  these  form  a  constant  source  of  weakness  in 
welding,  and  that  care  should  be  taken  whenever  it  is 
possible  to  avoid  designing  welds  that  assist  the  formation 
of  these  spots.  It  will  be  noticed  that  some  of  these 
spots  are  composed  of  two  colours,  the  lighter  of  which 
is  a  sulphide  of  either  manganese  or  iron  or  of  both;  this 
sulphide  is  ductile  and  does  not  effect  the  deposited  metal 
as  the  silicate.  The  formation  of  these  spots  clearly  in- 

dicates their  composition,  viz.  the  varying  size  of  each  in 
the  group  shows  that  they  are  not  alumina  spots  which 
are  small  and  even  in  size.    Magnification  50x. 

Figure  6B. 

Figure  66.— This  shows  a  section  through  a  tube  and 
tube  sheet,  that  to  visual  examination  gave  no  indications 
that  any  break  occurred  in  the  weld  during  tensile  stress. 
It  will  be  noted  that  the  thin  line  of  rupture  zig-zaged 
along  the  line  of  least  resistance  viz.  the  irregular  row  of 
siUcate  inclusions  showing  that  the  strength  of  the  portions 
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of  silioit^  art*  the  weak  puinu  in  a  wrki.  'Itiis  punion  ut 
the  hrrak  u  in  lli'     '    •         '  'it- 
cd|{e  of  tl»c  onKuu:  I 
silicate  and  tuilphidc  i.»  i 
is  the  oriirinal  platf  .■.  a 
gi.                     :   I  lu*  lop  oi  tin  «Il  ol 
suii    .  lo»;tfllH-r  wjlh  llu  ;..      in  llic- 
fh(kl  liiR-s  of  the  tulle  sliwt.     Manmlualjon  l(X»x. 

Fi«ure  7. 

Figure    7.— This    phi'  '>     show    the    sihcales in  the  wdd  and  how  the>  .  inged  so  as  to  aid  in  a 

rupture  should  a  strain  Ix-  put  on  the  metal.  The  line 
of  weld  Is  hhown  m  ihe  lower  part  of  the  photograph  at 

the  right.  The  original  plate  was  '•.>"  boiler  plate  and 
the  electrode  was  the  "Quasi  Arc"  mifd  steel.  Magnifica- tion lOOx. 

Figure  8. 

Figure  8. — Showng  one  method  of  welding  a  boiler 
tube  in  the  tube  sheet.  The  tube  extends  through  the 

sheel  1  8"  and  is  weided.    C  care  must  be 
taken  in  making  this  weld  as  i  :     .  i  surface  of  the 
lube  must  be  perfectly  clean  m  order  to  ensure  a  good 
weld.  This  method  is  easily  executed  and  is  sufficiently 
strong  enough  for  the  service  required  of  it.  The  dis- 

advantage is  that  the  flames  and  hot  gases  are  obstructed 
from  entering  the  tube,  also  on  account  of  the  ends  pro- 

jectmg  Ixyond  the  tir       '  '  '       ted  to  the 
flami-  anfl  liable  to  r  the  same. 
T.  An 
ti..  of 
breaking  is  sometimes  through  the  tube  bui  generally  the 
tube  shears  along  the  weld  close  to  the  tube  surface. 
Magnification  .5x. 

1  Mtufc  <i 
pholf»}?Tai>h  'h<»*"«  front  view  of  a :e  had  brcn .'h  and  this 

Figure  9— Tlii tube  welded  into  a 
tested.     The  lest  i. 
would  appear  to 
andsheet  were  tl^^ii....  i.  v.  ...... 
place  and  the  weld  made  on  iht 

tube  and  il..     '     •       '^       '  • and  as  the  w 
been  descntxci  : 

percenlaKe  ul  wi 
taken  photos  of  the  weld  in  this  i>pc  • 
included  a  iNpical  case  in  this  paper.      1 
that  this  is  not  as  satisfactory  a  method  as  * 

is  welded  to  the  outer  1  8"  of  the  plate,     li  u ... . 
that  but  a  slight  portion  of  the  weld  fractured  . 

where  it  did  that  the  .•    ;  •   -      •  ■'     ■  - defects.    Considerable  j* 
junction  of  the  two  :: 
were  a  lot  of  impurit  1- 
is  the  result  of  the  impurities  ui  ih- 
overcome  if  the  weld  was  niade  in  tl.'.  . 
other  way  of  overcoming  this  fault  is  to 
best  plate  be  used.     It  must  however  Ix  ..^.  ."-'•:.' 
ghost  lines  that  cause  the  trouble.    Magnification  .5x 

liit-rc 
This 
i  be 

The- 

Fisurr  10 

Figure  10.  ' 
in  a  way  to  a\i 

prevalent  in   ' tlie  tubes  and  CI „  ■       -• 
in,  cut  off  even  with  the  lace  oi  the  plate  and  turned  over 
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with  a  suitable  beading  tool.  The  tube  is  not  beaded  as 
is  the  usual  practice  and  the  edges  are  left  as  nearby  square 
as  possible.  The  weld  is  then  made  by  welding  the  end 
of  the  tube  to  the  sheet,  filling  the  vee  made  by  the 
chamfer  and  the  end  of  the  tube.  It  will  be  noted  that 
the  weld  takes  place  without  the  range  of  the  centre  of 
the  y-î'  plate  and  thus  clear  of  the  ghost  line  infected 
centre  of  the  plate.  The  tubes  welded  thus  give  strength, 
a  nearly  flush  surface  of  plate  and  a  clear  entrance  for 
the  gases  to  enter  the  tube.  Tests  show  that  a  good  weld 
is  obtained  and  that  the  tube  shears  first,  the  weld  for 
the  most  part  does  not  give  away  as  it  does  in  other  cases. 
Magnification  .5x. 

Figure  11. 

Figure  11. — This  is  a  photograph  of  a  cast  iron  weld 
with  a  pure  iron  electrode  with  the  electric  arc  and  gives 
a  clear  idea  of  the  structure  that  will  always  be  found  in 
a  weld  of  this  kind.    The  white  lace  work  through  the 

centre  is  a  bank  of  cementite  made  by  the  uniting  pure 
iron  with  an  impure  (high  carbon)  iron;  this  is  brittle, 
has  a  strength  of  about  5,000  pounds  per  square  inch, 
a  very  low  strength  even  for  a  cast  iron  weld.  The 
deposited  metal  at  the  top  is  similar  to  the  ordinary 
deposit  from  a  pure  iron  electrode,  the  bottom  is  the 
cast  iron  parent  metal.    Magnification  75x. 
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Figure  12. 
Figure  12. — This  is  a  photograph  of  a  cast  iron  weld 

made  with  the  electric  arc  with  a  cast  iron  electrode. 
The  dark  portion  of  the  photo  is  the  parent  metal  and 
it  will  be  seen  that  it  is  not  as  uniform  a  structure  as 
the  deposited  metal,  also  that  the  deposited  metal  is 
nearly  a  pure  iron  deposit  that  the  graphite  (dark  areas) 
are  small  and  not  closely  connected.  This  weld  is  easily 
machined  and  has  a  good  tensile  strength.  No  preheating 
nor  after  heating  was  required  to  get  these  results. 
Magnification  lOOx. 

Hydro-Electric  Power  Development  in  New  Brunswick 
Outline  of  works  on  Musquash  River  and  Shogomoc  Developments,  report  by  consulting  engineers; 

proposed  Lepreau^Development. 
Read  at  the  General  Professional  Meeting,  Halifax,  October  15th,  1920. 

C.  0.  Foss,  M.E.I.C,  Member  and  Chief  Engineer  N.B.  Hydro- Electric  Power  Commission. 

The  great  value  of  Hydro-Electric  Power  both  as 
regards  economy  in  cost  and  flexibility  in  operation  has 
long  been  appreciated  by  the  observant  and  thinking 
class,  but  the  heavy  initial  cost  of  development  and  the 
difficulty  of  obtaining  such  broad  powers  of  expropriation 
by  private  companies  as  are  necessary  to  deal  successfully 
with  attempted  holdups  by  human  greed  are  such  that 
private  enterprise  and  private  capital  have  been  deterred 
from  going  into  such  developments  to  any  great  extent 
in  the  Maritime  Provinces. 

The  Province  of  Ontario  was  the  first  to  fully  appre- 
ciate this  truth  and  to  imdertake  such  development  on  a 

large  scale  as  a  government  measure.  This  government 
has  spent  roughly  fifty  millions  to  date  and  though  there 
has  been  more  or  less  criticism  and  there  has  lately  been 
a  radical  change  of  government,  yet  the  work  of  enlarging 
and  extending  the  system  goes  on  and  the  Commission 
is  expending  some  forty  to  fifty  millions  on  what  is  known 
as  the  Chippawa  development,  which  will  add  275,000  H.P. 
The  success  and  popularity  of  Hydro  development  in 

Ontario  under  a  government  commission,  together  with 
the  rapidly  mounting  cost  of  coal  and  the  difficulty  of 
obtaining  same,  made  the  governments  of  the  Maritime 
Provinces  quite  willing  to  lend  a  favorable  ear  to  the 
solicitation  of  the  federal  authority,  first  the  Conservation 
Commission  and  a  little  later  to  the  earnest  advice  and 
assistance  of  the  Dominion  Water  Powers  Branch  of  the 
Interior  Department.  This  Branch  was  established  in 
1911,  and  has  been  highly  active  and  efficient  from  its 
inception.  This  department  has  been  very  fortunate  in 
having  had  a  most  enthusiastic  and  highly  efficient  staff 
from  the  Minister  and  Deputy  Minister  down  through 
the  superintendent  and  district  engineers. 

Work  Now  Under  Way 
The  Maritime  Provinces  are  particularly  fortunate 

in  having  had  a  district  engineer  sent  here  of  the  ability 
and  enthusiasm  of  the  present  incumbent,  K.  H.  Smith, 
A.M.E.I.C.  Without  wishing  to  give  him  any  credit 
which  is  not  fully  due  I  but  state  my  firm  conviction  that 
his  excellent  work  and  convincing  personality  have  hasten- 
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ed  hydro-elertric  develonment  in  thés*  ProvincM  by  ttwae 
years,  for  we  ar*  .  in>plf  and  luvc  tu  be 
gfy.v,,,     .,v,i  K..  ), ..  ,,„.„..  „-       ..a^  u  iH»t  s;ud  to  Ibtter 
oi  ktr  Mr.  Sinilh  lus  only  dune  lus  duly, 
b>.  M.»  well  llut  iIk»**  oI  us  wIh>  urr  awan-  of 

Il  ever\'  ri^hl   lo  s;iv  so.     In  tlu-  Maniiriu' 
I':  "\    ..'.  N.    :.i  luis  tak 
ei.. .  .  .   ; ):<    .u  ; u.il  work  <■: 

MargaJrl's    lia>     lot    •  .     j>owcl    to    tin--    m\    and 
vjcuùty.     In   New  Bru  .    we  are   followni^:   iloscly. 
for  we  shall  h;ivc  actual  construction  work  under  way 
within  a  very  sluirt  time.  The  most  imix)rlant  .i.>.i.  .^ 
ment  tliai  we  are  undertaking,  that  on  the  N 

River,  is  ain>ost  i'     '        h  that  at  Mariai ci  ̂   i>.iy 
in  most  of  the  sal  .  - 

They  are  both  siiuxUed  on  the  first  bay  West  of  the 
respective  cities  of  Halifax  and  St.  Jolui. 

They  are  nearly  the  same  distance  from  these 
respective  cities. 

I:    '    "'  IS  diverted  into  another; 
and  I.'.  .   that  the  amount  of  power 
is  identical       60U0  hor^c  power. 

Two  of  the  three  turbines  at  the  Musquash  River 
plant  will  operate  under  practically  the  same  head  as 

those  at  the  tide  water  plant  at  Margaret's  Bay. 
The  design  will  be  made  by  the  same  firm  of  con- 

structing and  consulting  engineers,  Messrs.  C.  H.  and 
P.  H.  Mitchell,  of  Toronto,  in  our  case  subject  lo  the 
final  approval  of  Henry  Holgate.  M.E.I.C.,  consulting 
engineer  of  Montreal. 

The  cost  will  be  practically  the  same  in  both  cases- 

Features  of  Construction 

The  proposed  construction  will  be  of  the  simplest 
character  —  earth  dams,  earth  spillways  heavily  paved, 

•;k'  into  lateral  depressions  which  will  deliver  the 
;  back  into  the  stream  a  considerable  distance  below 

the  loe  of  the  dam;  earth  canals  for  part  of  the  distance 
from  the  dam  to  the  pwwer  house  in  the  case  of  the  West 
Branch  of  the  Musquash  and  the  Shogomoc;  concrete 
intakes  aiKi  wood  sia\e  pipe  laid  on  a  bed  graded  in  the 
same  way  as  a  railway  road  bed;  at  the  East  Branch 
coiKTete  intake  at  the  forebay  and  wood  stave  pipe  on 
graded  bed  to  the  f>ower  house.  In  the  case  of  the  East 
Branwch  there  will  be  three  side  dams: 

One  400  feet  long  and  6  feet  high 
One  150   G     "       " 
One    40    •'      "      "6    "       " 

These  will  be  left  two  •  •  the  main  dam 
90  that  in  the  remote  i»  i  nt  to  a  storage 
dam  they  will  be  overtopped  and  swept  out,  thus  ensuring 
the  safety  of  the  main  dam. 

In  the  case  of  the  dam  on  the  West  BraiKh  we  shall 
have  the  same  safeguard  arranged  in  a  slightly  different 
way. 

.\t  the  Shogomoc  the  construction  will  be  practically 

'.'  protection  against  possible  :        '  r^e c  ..;  be  provided  by  enlarging  .  .     he 

auial  iii't  tirlow  tl^ir-  dani  and  leavinf  the  S<>tt*-r  fiuik 
con-  of  the  dim  wt  jct 
an»  iftii  (.jii*  f  >.  I-  i  i\.  ̂ 1  3|/iii  w  u  _> . 

are  given  below: 

General  Report  on  The  Hydro-Klectric  Power  Project» 
proposed  on  the  Musquash  and  Shuguinoc 

Rivers,  .New  Uruuswick. 

ISlii.  Scpionba.  19301 

Measre. 

The  New  Brunswick  ElecUic  Power 
Su  John.  New  Brunswick. 

Gentlemen - 
Ariàngoutofarequest  froni  your  chief  Cf^ineer,  Mr  Poi^tknaiih 

your  coDSulting  engineer,  Mr.  Holgate  ol  Montrai.  *e  hsre  '  ■■■■■muf 
iniu  the  Hydru-Elkcuio  Puwer  Project*  which  >-ou  have  in  ooDtenaplabaB 
on  the  Musquash  and  Sbogomoc  Ri\-ers.  This  ««  have  done  with  the 
purpoae  of  awaiaing  your  chief  engineer  in  cooperatkn  with  the  ooa- 
suiting  engineer,  and  this  report  it  intended  to  piaoe  beiore  ytw  in  a 
p>reliminary  manner,  the  results  of  this  nniminatinfv.  especially  a*  to 
the  feasibility  of  oonsiructkn  and  operation  of  the  proiecu  and  the 
economic  features  invcdved  in  them. 

We  found  on  our  preliminary  inurtirw  with  yoir 
engineer  and  upon  oonsuluitioa  wiUi  your  chief  enciiMer,  that  the 
projects  had  already  been  advanced  to  the  Uage  of  adàx  tor  leader* 
for  the  main  dams  and  amak  baaed  upon  plans  and  specificatiaa* 
already  prepared  by  your  chief  engineer,  and  the  consideration  of  thee 
is  not  included  in  this  report  except  with  respect  to  their  general  relalioa 
to  the  projects  especially  as  to  pcxibabte  oosu  where  included  in  the 

general  estimates. 
The  general  data  baaed  upon  stream  meaaurement  and  mtvcts 

already  done  has  been  placed  in  our  hands  by  the  «m»»''»»^  ««ymar 
and  we  have  also  had  before  us  various  maps  and  plans  made  ton 
special  surveys  of  the  power  sites  done  uitder  the  direction  of  the  chtef 

engineer.  In  addition  to  these  we  have  both  pcrKnally  ''rmtntnt^  Uk 
Inralitirs  and  proposed  sites  of  the  various  struc&Mes  in  onmpany  with 
the  chief  engineer.  We  have  a\«>  disruMcd  questions  of  water  ai^viy 
and  '.:.  K.  H.  >  .•'^jwer  Branch  of  the 
Dcp:  :,  and  hac  jod  the  informât  Ha 
on  hie  in  his  oinoe  at  Halifax. 

The  Musquash  Development 

On  September  13.  1930,  we  viated  the  locality  of  ihe  propoaod 

power  de\-clopn)ent  on  the  Muaqu..  ■      -g  the  praposed  «tes 
of  the  main  dam,  oaiiat  M^i  s^v'-  ■  nt  Branch,  and  llK 
proposed  t   ,ju  Ujc  Nurth-<»tt  Branch. 
We  alaj  >  .  .the  gcneratrng  aatioa.     Thu 
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whole  scheme  as  outlined  by  your  chief  engineer  appears  quite  feasible 
for  development  from  a  constructional  point  of  view  as  well  as  attractive 
in  its  economic  features. 

The  watershed  of  the  two  branches  of  the  Musquash  River  above 
the  power  dam  sites  has  been  measured  from  maps  as  140  square  miles, 

approximately  evenly  di\'ided  between  the  two  branches.  As  complete 
data  for  precipitation  and  run-off  for  this  area  has  not  been  definitely 
obtained,  the  calculations  for  available  water  have  been  based  on 
comparisons  with  similar  watersheds  adjacent.  The  precipitation  over 
this  area  is  known  to  be  in  excess  of  that  of  St.  John  which  averages 
about  46  inches  of  rainfall  per  year,  and  the  run-off  is  exceptionally 
high.  The  storage  possibilities  of  the  river  seem  to  be  excellent  and 
while  the  dependable  controlled  flow  has  not  yet  been  determined  it 
seems  conservative  to  allow  360  cubic  feet  per  second  as  the  continuous 
available  water  for  power  purposes.  Assuming  this  amount  evenly 
divided  between  the  two  branches,  the  flow  available  for  power  on  each 
river  would  then  be  180  cubic  feet  per  second. 

The  proposed  generating  station  site  is  on  the  coast  road  about 
twelve  miles  West  of  St.  John  and  the  tail  water  level  of  the  plant 
would  be  at  tide  water  although  above  low  tide  on  accoimt  of  the  river 
estuary. 

On  the  West  Branch  of  the  Musquash  the  gross  hydraulic  head 
to  tide  proposed  is  125  feet  but  the  period  of  low  tide  is  much  greater 
than  that  of  high  tide,  so  that  with  pipe  losses  etc.  it  would  appear 
to  be  safe  to  say  that  the  net  head  available  as  a  working  head  would 
be  about  117  feet. 

In.  the  same  manner,  on  the  North-east  Branch,  the  gross  head 
available  is  about  100  feet,  of  which  we  consider  about  95  feet  available 
as  net  working  head. 

It  is  proposed  to  incorporate  the  development  of  these  two  branches 
with  separate  units  in  the  one  station,  one  unit  under  one  head  and  two 
units  under  the  other  as  outlined  below. 

In  estimating  power  available,  the  load  factor  of  the  system  must 
be  taken  into  account,  especially  in  a  system  dependent  on  storage 
such  as  these  powers  are.  The  load  factor  in  an  hydro-electric  power 
system  is  the  relation  of  the  average  power  demand  to  the  maximum 
power  demand.  In  this  case  we  consider  that  the  load  factor  of  the 
whole  development  should  be  taken  as  about  40%,  that  is,  the  average 
continuous  load  is  40%  of  the  maximiun  demand  at  any  time.  For 
economic  reasons  it  is  proposed  to  distribute  or  apportion  the  two 
parts  of  the  development  so  as  to  make  the  West  Branch  work  on  a 

66%  load  factor  and  the  North-east  Branch  on  a  27%  load  factor, 
the  combined  plant  then  being  on  a  40%  load  factor  as  proposed. 

The  Musquash  generating  station  which  we  propose  would  under 
these  conditions  then  contain  three  identical  generating  units,  one 
being  operated  by  the  water  from  the  West  Branch  and  two  being 
operated  from  the  water  of  the  North-east  Branch.  The  two  iinits 
would  together  produce  under  average  conditions  8675  hor.se  power 
and  this  power  would  make  about  21,500,000  kilowatt  hours  available 
for  sale  in  St.  John,  allowing  for  all  generating  and  trsanmission  losses. 

The  sites  for  intakes,  pipe  lines,  and  power  station  are  all  adapted 
for  development  purposes,  and  are  conveniently  situated  for  efficient 
operation. 

It  is  proposed  that  transmission  of  power  to  St.  John  would  be  on 
duplicate  circuits  carried  on  a  line  of  steel  towers  at  generator  voltage, 
13200  volts.  This  will  make  the  most  economical  transmission  arrange- 

ment and  would  permit  of  use  of  power  between  the  generating  station 
and  St.  John  without  the  use  of  complicated  equipment.    Provision 

is  being  kept  in  mind  in  this  for  subsequently  changing  the  line  over 
to  higher  voltage  in  case  it  is  desired  to  connect  other  future  stations 
in  this  locahty  to  this  as  a  main  line  to  St.  John. 

The  receiving  station  in  St.  John  would  make  the  power  available 
for  distribution  in  St.  John. 

The  Shogomoc  Development 

The  consideration  of  the  Shogomoc  Power  Development  can,  to  a 
great  extent,  parallel  the  foregoing  regarding  the  Musquash  Power. 

The  Shogomoc  River  empties  into  the  St.  John  River  approximately 
forty  miles  above  Fredericton  and  about  twenty  miles  from  Woodstock. 

The  Shogomoc  watershed  is  about  95  square  miles  in  area  above 
the  proposed  power  dam  site.  The  water  supply  after  the  complete 
storage  system  is  installed  as  proposed,  is  estimated  to  be  about  130 

cubic  feet  per  second,  based  upon  the  precipitation  and  run-off  factor 
for  this  region.  It  is  borne  in  mind,  however,  that  under  the  conditions 
of  the  four  successive  low  precipitation  years  of  1912  to  1916  it  is  estim- 

ated that  only  120  cubic  feet  per  second  would  have  been  available  as 
continuous  flow  but  as  this  exceptional  condition  has  only  occurred  for 
the  one  period  since  1874,  130  cubic  feet  per  second  might  reasonably 
be  taken  as  a  working  figure. 

The  power  site  was  visited  by  us  on  September  14th.  and  the  dam  ' 
site  and  canal  and  pipe  line  routes  were  gone  over.  It  appears  quite 
feasible  to  secure  a  good  arrangement  of  these  portions  of  the  work. 
The  generating  station  would  be  located  on  a  rock  ledge  on  the  bank 
of  the  St.  John  River  and  the  surge  tank,  for  hydraulic  control,  would 
be  located  on  a  ledge  on  the  high  bank  behind  the  generating  station. 

The  gross  head  to  be  obtained  in  this  development  would  be  about 
285  feet  and  allowing  for  the  usual  hydraulic  losses  the  average  net 
head  would  be  about  270  feet;  (this  is  without  reference  to  the  short 
period  during  which  the  high  water  of  the  spring  freshet  on  the  St.  John 
will  temporarily  reduce  it).  Under  these  conditions  the  output  would 
be  about  8000  horse  power  at  40%  load  factor,  considered  on  the  same 
basis  as  already  outlined.  This  would  produce  about  19,000,000 
Idlowatt  hours,  power  available  for  sale  on  the  system. 

There  would  be  two  imits  proposed  in  this  plant,  each  having 
about  4000  h.p.  output.  The  electric  power  would  be  stepped  up  at 
the  generating  station  through  transformers  suitable  for  33000  volt 
transmission. 

Time  of  Completion 

In  working  out  a  time  progress  programme  of  construction  it  is 
to  be  borne  in  mind  that  the  time  required  for  construction  of  the 
electrical  machinery  is  largely  the  determining  factor.  Again  on  the 

long  pipe  lines  and  storage  scheme  such  as  comprised  in  these  develop- 
ments the  various  preliminary  delays  incident  on  getting  the  hyrdaulic 

system  into  operation  must  preferably  be  done  in  moderate  weather 
and  not  in  winter  time. 

It  is  highly  desirable  then  that  the  plants  should  be  ready  for  testing 
out  and  got  ready  for  operation  not  later  than  the  1st.  of  December  1921 
and  earlier  if  possible;  if  this  cannot  be  accomphslied,  delay  due  to  the 
second  winter  would  ensue.  This  can  be  best  done  by  letting  the 
contracts  for  the  machinery  by  December  1st.  of  this  year.  If  such 
is  to  be  done  it  would  be  necessary  to  have  specifications  in  the  hands 
of  the  electrical  and  hydraulic  machinery  manufacturers  by  the  latter 

part  of  October  at  the  latest. 
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Ckini'luaiun 

The  t«o  project*  oa  the  Ktuaiuaati  aiid  Shocumuc  Kivcn  lux 
«allraty  fcMibte  in  cunstrurtkm  Inaii  !  • 
•bndpaini  and  ibe  cum  uf  ixt*rt  pr: 
low.  and  ttaapaw»  «cry  feivMcaUy  «tUi  v>U«cx  piu>c^u  ui  kuuiUi  l.>ài^ 
«iKtfic  untetattlact. 

The  I.epreau  l)e\elopiiu-n( 

The 
Power  C 
led  to  the  iihiti  (■: 

tlu-    N iiiswuk    Water 
\v:is  ;i  .   in  June    lid 8 

I  tUe  iiLiti  (■:  the  l.tpir.iu  fur  supplying 
the  City  oi  St.  J>            ..iiiity  and  aller  tht    i>.i  -jge 
of  the  kltttnc  I\)wir  Act  in  Apnl  last  the  of 
that  stream  were  pushed  by  the  writer,  who,  n.  ̂ .  ,;..:ic- 
lion  with  Mr.  llolj-ate  had  the  plans  of  work  at  two  sites. 
Lower  Falls  at  the  tide  in  !  "  '  "  .   Falls. 
two  miles  up  the  stream.  Icrs  by 
the  first  of  July.     It  s  liad 
been  made  on  the  pi-  cnt  on 
the  Musquash,  but  the  iiiloriiuuion  cuniaineU  m  these 
reports  was  rather  vague.  It  was  also  reported  that 
it  is  feasible  to  divert  the  West  Branch  into  the  East 
but  it  was  added  that  this  diversion  would  have  to  be 
near  Sherwood  Lake  and  this  is  so  far  up  the  stream  that 
half  the  drainage  area  would  be  lost,  so  that  it  was  not 
thought  worth  the  cost  of  development  for  what  we 

c  '  '  it  was  decided  to  make  a  baro- 
i .  with  the  result  that  it  was  found 

•  f  to  divert  the  West  Branch  at  a  point  only 
i!"  .:'  .:  :;:i:c  from  the  tide.  With  this  arrangement  we 
c.i:.  ■;.  .  lop  as  much  power  in  one  power  house  as  in  the 
two  uc  iiad  under  contemplation  in  the  Lepreau,  and  as 
this  is  seven  miles  nearer  St.  John  the  writer  recommended 
the  development  of  the  Musquash  first,  and  this  was 
approved  by^Mr.^Holgate.    As  soon  as  this  power  has 

:; 

t. 
a!. 

been  alMorl- 

as  i'  '-  ''--^ oft 

h  I  am  sure  will  be  almoit  * 
r-    I    111    lifiMt-r-«1    vi;th    'hi     i1r\  AuMJM-tlf 

V'  !i,         !-•  milrt  from  St.  John. 

f¥f*'  I. 

1 

M.. 

.ic.  M 

dUÂJUi.  . 

In  tlie  «  "--■•  ' '^  ''"■  *>?"«"<•"«>'"  Mf  '-■'1  tirvt-lrjp  8000  (  ; 
and  as  ci  will  ; 
to     t-  '  ..JW3. 

Sh.  .  1       8000  h-p. 
Fo(  bi.  Juiu»  iu\cr  j<  miles  from 

      3nfifth.p. 
Pokiok  No.  Z.  :i8  miles  from  Fredericton   

F(»r 
Tt; 
fall can 

No.  1  lOD  feet. 

2  132     " 

3  65    '• 

4  35    '* 

III   the   nxk 
ill  iiulca  of  iiA  cuuri>e  and  this 

■  '.  '  •  I  h.p. 

'S.KIJ  h-p. 

lysoh-p. 
1050  h-p. 

10000  h-p. 

However,  the  Commission  c. .-  ...t  have  to  rush  am- 
struction  on  this  stream,  as  it  is  pr.  assured  that 

the  Commission  will  be  able  to  piirci—  ̂   ._:r'-'if  from  tr,e 
Bathursl  Lumber  Co.  for  a  year  or  mure  ui 
so  increased  their  plant  as  to  require  all  ll. 
can  generate  at  their  power  house  on  the 
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District  No.  5:  (Three  years)  R.  L.  Dobbin,  M.E.I.C,. 
Peterborough;  C  R.  Young,  M.E.I.C,  Toronto. 

District  No.  5:  (Two  years)  A.  H.  Harkness,  M.E.I.C, 
Toronto;  Lt.  R.  H.  Parsons,  M.E.I.C,  Peterboro. 

District  No.  6:  (Three  years)  H.  B.  R.  Craig.  M.E.I.C, 
Windsor;  A.  J.  Grant,  M.E.I.C,  St.  Catharines. 

District  No.  6:  (One  year)  A.  C  D.  Blanchard, 
M.E.I.C,  Niagara  Falls;  M.  E.  Brian,  A.M.E.I.C, 
Windsor. 

District  No.  7:  T.  R.  Deacon,  M.E.I.C,  Winnipeg; 
W.  M.  Scott,  M.E.I.C,  Winnipeg. 

District  No.  8:  H.  S.  Carpenter,  A.M.E.I.C,  Regina; 
A.  R.  Greig,  M.E.I.C,  Saskatoon. 

District  No.  9:  Major  H.  B.  Muckleston,  M.E.I.C. 
Calgary;  S.  G.  Porter,  M.E.I.C,  Lethbridge. 

District  No.  10:  H.  L.  Johnston,  M.E.I.C,  Arm- 
strong; Col.  A.  W.  R.  Wilby.  A.M.E.I.C,  Victoria. 

Engineering  Remuneration 

It  is  hoped  that  the  final  report  of  The  Institute's 
Committee  on  Classification  and  Remimeration  of  Engin- 

eers will  go  before  Council  at  the  regular  November 
meeting.  Owing  to  the  summer  season,  and  the  fact 
that  some  of  the  Branch  Executives  have  not  reported, 
the  Committee  considered  it  desirable  to  postpone  this 
final  report  to  another  month.  The  Branches  who  have 
reported,  however,  are  unanimous  in  the  approval  of  the 

suggestion  of  The  Institute's  committee  regarding  the 
adoption  of  Engineering  Council's  report  on  Classification and  Remimeration  of  Engineers. 

The  progress  report  of  the  Committee  from  the 
Chairman,  A.  H.  Harkness,  M.E.I.C,  of  Toronto, 
presented  to  the  meeting  of  Coimcil  on  October  26th  is 

as  follows: — 
"In  the  interim  report  of  your  Committee  on  Remu- neration, your  attention  was  called  to  the  action  this 

Committee  had  taken  in  requesting  the  Executive  Com- 
mittee of  each  Branch  of  The  Engineering  Institute  of 

Canada  to  examine  the  report  of  the  Engineering  Council 
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CM)  "Claik^tication  and  Rcfnuneratiufi  o(  Kntfiiirrr»"  atMl     member  owe«  it  a«  hi»  duly  to  rt>' 
I . ,     ,  ....  .    

!er  ihc 
■d  in  tl»    ̂ 

.  .  that  thf  M 
il;....  Iule  of  I. 
till  t.  of  xhf  \ 

1 
to  h.:  >  ,  a 

fiiiiil  rt'port  I  thf  iH'Xt  nuftinn  oi  the  Council. 
The   Toik   ;i  Jus  a  lar^e  "Ffes"  committee 

at  »"ork.  Its  repi>rt  will  \x'  complete  within  a  couple  of 

**eeks.  By  usmji  this  as  a  liasis  it  will  profjably  be 
pttssible  to  include  in  our  report  a  schedule  of  fees." 

Format  ion  of  Moncton  Branch 

^  rward  in  enj^ineerinn  circles  in 
the   .*\  :  w  ;!•<  taken  on  the  evening  of 
Oct.  11th,  at  a  meeting  of  engineers  held  in  the  City  Hall, 
Moncton,  N.B..  at  which  a  local  branch  of  The  Engimeritig 
Inslitutt  of  Canada  was  formed. 

The  meeting  was  addressed  b\'  Fraser  S.  Keith. 
Secretary  of  Thr  Ençmtcrina  Institute  of  Canada,  who 
gave  a  concise  amount  of  the  history  of  The  Institute 
from  its  incorporation  in  1887  down  to  the  present  day. 
and  remarked  on  the  development  of  its  policy  which 
gave  it  today  the  important  place  it  holds  in  the  industrial 
and  economical  progress  of  the  country.  He  impress«i 
upon  those  present  the  desirability  of  taking  p>art  in  its 
acti\'ities  and  thus  increasing  the  usefulness  of  Tht 
Itistitutt  to  the  local  members  of  the  engineering  profession 
and  to  the  public  generally. 

At  the  conclusion  of  the  address,  bye-laws  for  the 
government  of  the  branch  were  discussed  and  adopted. 

The  b>e-laws  adopted  by  the  new  Moncton  Branch 
follow  closely  the  standard  Branch  bye-laws  with  the 
exception  that,  following  the  recent  movement  to  give 
greater  scope  to  Junior  Members,  a  clause  was  passed 
giving  power  to  Jimior  Members  to  vote  and  hold  all 
offices  with  the  exception  of  Branch  Chairman. 

The  following  executive  committee  for  the  manage- 
ment of  the  branch  was  elected: 

Chairman  —  W.  A.  DulT.  M.E.I.C. 
Vice^  m  — J.  D.  Mcliealh,  M.E.I.C. 
Sec.   1  .  r  —  M.  J.  Murphv,  A.M.E.I.C. 
L .  !iimittee— Keid  McManus,  A.M.E.I.C,  R.  G.  Gage. 

J.  Edi.i^ion.  M.E.I.C.  F.  B.  Fnpp.  A.M.E.I.C.  S.  B.  Wass. 
A.M.E.I.C.  H.  J.  Crudge.  A.M.E.I.C. 

After  the  election  of  officers,  Mr.  Keith  was  tendered 

a  heartN-  vote  of  thanks  for  his  address.  The  members 
thereafter  adjourned  to  the  Green  Lantern  Cafe  where 
supper  was  served 

Institute  Year  Book 

In  the  preparation  of  The  Institute  Year  Book  it  is 
of  the  utmost  importance  that  complete  and  accurate 
information  should  be  a\ailable  regarding  ever>'  member. 
The  Year  Book  is  a  standard  work  of  reference  and  every 

would                       ve. 
\                           \.^,;.i..    vi....,i„..      I.. 

III           1  1  m     VN  Hi 

ich  lus  already 
\e  adopted 

•ee 

SJIl 

secniao,    . 

position  ai.' fourxl  in  the  advcriiMUg  mxiiimi  o»  the  Juumai 

New  Honorary  .Menibi-r 

Bi was  U!.  , 
Tht    Inslilxtir  at   a 

26th.  lyiu    Hi^  .  :            . 
tribute  to  the  :  .e  with  ' 

in  the  engineerli.^.  ...:..■•->    ■•"' General  Rultan  was  o; 
Canadian  Society  of  Civii   n 
included  as  one  of  tho<i<»  w1k> 
body  under  the  charter  .  Jujie  :::ird.  Ibô7,  of  wliich 

body  he  was  pre-^ideni  . 

Engineering  and  Physics 
The  relationship  between  enpineer=  and  ph^'odsts 

receive»'  -.g  of Tht  A  jt  no 
definite  policy  resulted. 

The  question  is  not  a  simple  one.  for  the  domains  of 
physics  and  engineering  only  panially  overlap.  Thus 

Lord  Kelvin  might  justly  have  been  rank»  '  •'-.  as  a great  physicist  and  as  a  capable  elecincal  »  On 

the  other  hand,  it         '  '  v 
as  engineers  either 

Stokes   or    Ru' 
pioneers  in  scii  : 
experience  and  thought  whii  .ccessabie 
to  engineers  with  most  far  r<.   ^ 

One  eflTect  of  the  Great  War  :  .ite  a 
greater  respect  and  a  closer  liaison  U  i  « .  and 
engineers,  and  this  effect  is  iK)t  likelv  ;  t 

Recently  in  England  nearly  all    ' 
have  enrolled  themn-Urs  m  th«-  m-v. 
and  a  code  of 

regulating  amo 
It  is  an  inimeduti  .; 

whether  they  will  join  i;..    ..,^- 
uals.   whether   they   will   form   a   ».  ..or 

whether  they  would  prefer  in  add' ■  •     e 
to  join  a  ph>-sics  section  of  Tr 
Canada. 

An  interesting  forward  movement  ha«  bt^en  m:idr  in 
the  au'.  '  n  of  a  cuur>e  r 
the  C<':.-  .1  of  Mc(.,:l!   I  •  * 
venture,  not  merely  at  ̂ '  ;iiy  Lniversiiy. The  scheme  is  an  l   at  it  is  hkdy  lo 
prove  abortive  unless  the  schools  of  Canada  vastly 
improve  their  training  in  r  ■•'■  -^atics  so  as  to  sei>d 
students  lo  the  univerMt\'  i,  i  availing  thcmselve 
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of  such  a  course,  since  the  requirements  for  matriculation 
limp  hopelessly  behind  the  required  standard.  Yet  there 
is  no  reason  why  the  abler  boys  of  Canada  at  the  age  of 
eighteen  should  not  have  a  sound  knowledge  of  mechanics, 
anal>i;ical  geometry  and  the  calculus,  for  what  is  done  in 
Western  Europe  can  be  done  in  Canada. 

The  new  course  is  a  wise  blend  of  honour  mathematics 
and  physics  in  arts  with  the  electrical  engineering  course 
in  applied  science. 

WTien  the  whole  ground  is  covered,  in  five  years,  and 
a  suitable  thesis  in  research  work  has  been  presented,  the 
student  will  have  obtained  his  B.Sc.  and  his  M.Sc.  in 
engineering  physics. 

Such  a  man  can  find  an  interesting  and  fairly  lucrative 
career  in  many  lines  of  work. 

Certainly  he  will  be  welcomed  as  a  professor  in 
mathematics  or  physics  or  electrical  engineering  in  any 
University  in  Canada.  The  importance  of  well  trained 
professors  with  a  wide  outlook  can  scarcely  be  overrated. 
For  the  greatest  asset  of  Canada  today  is  young  Canadians, 
and  that  will  alw^ays  be  the  case. 

It  is  however  only  too  probable  that  men  trained  in 
the  new  course  will  be  snapped  up  by  the  great  research 
laboratories  of  the  famous  electrical  companies  of  the 
United  States  and  elsewhere. 

The  worst  export  for  Canada  is  its  best  brains.  The 
only  remedy  is  a  large  output  of  able  and  well  trained 
men,  and  sufficient  posts  to  hold  the  best  of  them  in  the 
Dominion. 

Recent  developments  of  radio-work,  the  wide  use  of 
thermionic  tubes  or  valves,  or  high  frequency  transmission 
along  existing  wires,  raise  problems  which  neither  the 
electrical  engineer  nor  the  physicist  alone  can  solve. 
Sometimes  it  is  better  to  work  in  double  harness,  in  other 
cases  the  combined  training  in  a  single  man  will  prove 
the  more  effective. 

In  any  case  we  have  to  develop  the  ardent  enthusiasm 
of  our  young  radio  amateurs  so  as  to  obtain  highly  trained 
and  no  less  enthusiastic  expert  pioneers  who  will  solve 
the  manj^  problems  linking  engineering  and  physics. 

It  is  not  sufficiently  understood  by  schoolmasters, 
parents,  boys  and  the  public,  that  an  honour  course  in 
mathematics  and  physics  (Arts)  is  a  most  advantageous 
opening  for  a  career  at  the  present  time. 

For  the  training  of  a  good  sound  engineer  the  faculty 
of  applied  science  is  an  admirable  school.  Something 
more  is  today  needed  for  those  with  special  gifts.  In 
particular  the  needs  of  research  work  and  of  research 
institutes  require  careful  consideration,  and  I  cannot  lay 
down  my  pen  with  better  grace  than  by  quoting  a  state- 

ment by  a  leading  authority,  one  of  the  chief  physicists 

in  the  United  States,  who  writes,  "The  difficulty  of  getting 
properly  qualified  research  men  is  as  conspicuous  in  the 
United  States  as  it  is  in  Canada.  Money,  apparatus  and 
laboratories  are  easier  to  get  than  men.  Almost  every- 

body recognizes  this,  including  men  in  industries,  who 
have  some  experience  of  the  methods .  and  results  of 
research.  Our  council  has  this  problem  very  seriously 
in  mind  and  we  have  some  plans  under  consideration 
for  attempting  to  capture  a  large  number  of  promising 
undergraduates  in  our  universities.  It  is,  however, 
exceedingly  difficult  to  say  whether  or  not  much  can  be 

done  in  thiis  way." A.  S.  Eve,  D.Sc. 

Righteousness  versus  Reliêion 
Engineers  have  written  over  one  hundred  and  fifty 

thousand  books  on  engineering  and  allied  subjects  during 
the  past  seventy-five  years,  but  as  far  as  we  have  any 
record,  no  engineer  has  heretofore  dared  to  become  an 
author  in  the  religious  field  until  a  few  months  ago  when 
C.  E.  W.  Dodwell,  M.E.I.C,  chairman  of  the  HaUfax 
branch  of  The  Engineering  Institute  of  Canada,  with  a 
strong  courage  of  his  convictions,  a  well  stored  mind 
and  a  literary  pen  of  a  high  order,  issued  his  book, 
"Righteousness  versus  Religion". 

In  a  signed  copy  presented  to  The  Institute  under 
date  of  September  28,  Mr.  Dodwell  has  inscribed  the 

following  : — 
"Presented  by  the  author  to  the  Libranj  of  The 

Engineering  Institute  of  Canada,  less  as  a  specimen 
of  a  dangerous  and  undesirable  versatility  of  genius 
than  as  a  warning  to  other  members  who  may  be 
tempted  to  stray  from  the  terra  firma  of  their 
legitimate  activities  into  the  stormy  waters  of  religious 

controversy." The  author's  reason  for  producing  this  book,  is  in 
part  explained  in  the  preface  as  follows  : — 

"For  many  years  I  have  been  looking  in 
vain  for  such  a  presentation  of  the  case  of 
Righteousness  versus  Religion  as  I  have  here 
essayed.  Had  I  been  successful  it  is  needless  to 
say  that  I  should  not  have  emulated  other  fools 

in  'rushing  in  where  angels  fear  to  tread'  into  the 
glare  and  pillory  of  public  criticism. 

For  many  years  also,  I  have  been  profoundly 
convinced  that  we  are  on  the  WTong  road  to  otir 
ultimate  good;  that  we  have  been  using  not 
merely  inadequate,  but  wrong,  means  to  the 
accomplishment  of  the  object  of  our  existence; 
that  nothing  will  set  us  and  keep  us  in  the 
right  path,  short  of  the  gradual,  but  ultimately 
complete  demolition  of  the  mischievous  errors, 
falsities  and  debasing  superstitions,  the  ig- 

norance, hypocrisy  and  narrow-minded  bigotry 
and  intolerance  that  constitute  modern  dogmatic 
Christianity,  and  upon  the  ruins  the  establish- 

ment of  Righteousness  based  upon  Science, 
Experience,  Reason  and  Common  Sense.  We 
must  cast  away  the  dogmatic,  or  religious  accre- 

tions of  Christianity  and  re-establish  it  in  the 
Righteousness,  Simplicity  and  Beauty  which  its 
founder  taught  and  preached  and  lived  for  and 
died  for. 

Jesus  was  'immeasurably  the  best  ethical 
teacher  that  the  world  has  ever  known,'  but  no 
dogmatist.  Contrast  the  Golden  Rule  and  the 
Sermon  on  the  Mount,  on  the  one  hand,  with 

the  Athanasian,  the  Nicene  and  the  Apostles' 
creed,  on  the  other!" 
In  the  initial  chapter,  under  the  heading  of  "Religion" Mr.  Dodwell  expresses  his  point  of  view  in  the  quotation, 

"Primus  In  Orbe  Deos  Fecit  Timor"  In  the  Beginning, Fear  created  the  Gods. 

It  is  not  intended  to  analyze  Mr.  Dodwell's  book  at 
this  time,  nor  to  review  it  to  any  extent.  It  is  an  exceed- 

ingly cleverly  written  and  interesting  book,  revealing  to  a 
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consj(lrnit>lr  rx««*«t  the  nvxlcm  trrud  o(  tlH>ut;ht  as 
optx>-  \ . 
\  .KVlt^l  (ruin  ail  eiy;>'M*r  «t*» 

f.  1»  liut  inorr  works  and  li-s*  failli  arc  ihc  nwd 
oi    :..:id  at  thf  prfxriii  imif. 

Kvt-ry  iiuinUr  ni  7  ',<  /•,  .' .'i.fr  shmld  r^ad  this  U»uk 

whivh  is  uuhlisiu-d  bv  l"l»c  SiraUord  Coinjxiiiy.  |i<K«tMri. 
M.i-s  and  which  can  be  sciurt^  through  a  U»<.al  lxK)kstllt'r 
«r  by  dn>ppin^  a  card  to  the  setrctary  ol  Thr  InatttuU. 

Livening  Society  Meetings 

Every  engineer  who  has  attended  en^ineerinK-society 
conventums  kiK>ws  1h>w  tiresome  they  are  apt  to  be. 

Ever>'  socielv'  olhcer  wht)  lias  made  up  the  protrrani  of 
such  a  meeting  knows  the  dithculty  of  the  job.  The 
former  remembers  how  often  the  programme  is  along  list 

of  dreary  jxipcrs  presented  in  an  une;is\'  maimer  by 
men  unaccustomed  to  pubhc  sjx'aking;  the  latter  is 
usu;illy  Iwund  by  the  tradition  tlut  such  a  programme  is  a 
neci-^sity  which  he  cann(»t  avoid.  In  the  specialist 
societies,  such  as  those  devoted  to  water-works,  it-sling 
noaterials  and  concrete,  long  lists  of  papers  are  to  be 
expected.  They  need  not  be  drear>%  in  fact  they  rarely 
are.  and  the  men  who  deliver  them  and  those  who  listen 
are  equally  expert  and  equally  interested.  But  in  the 
general  societies,  particularly  the  local  ones  whose 
members  are  of  all  branches  of  engineering  and  whose 
bond  of  sNTiipathy  is  the  fact  that  they  are  all  members 
of  the  same  profession,  the  problem  is  dififerent,  albeit 
the  solution  is  generally  the  same.  The  consequences 
are  that  only  a  minority  of  those  present  are  interested 
in  any  one  paper  and  that  the  papers  have  to  be  multi- 

plied interminably  to  ofïer  something  to  ever>'body. 
The  Kttgtnttnng  Itistttuit  of  Canada  seems  to  have 

taken  a  step  forward  in  its  so-called  "professional  meet- 
ings" which  well  may  be  looked  into  b>-  other  societies. These  are  held  in  various  parts  of  the  Dominion  and 

are  under  the  direction  of  the  local  branch.  They  attract 
engineers  of  every  specially.  Instead  of  trying  to  present 
a  rounded  survey  of  the  state  of  the  art  and  science  of 
engineering,  the  program  is  centered  on  one  or  two  of 
the  outstanding  engineering  works  of  the  district,  which 
are  made  the  subject  of  complete  explanatory  piapers 
and  the  scene  of  actual  inspection.  At  Niagara,  for 
instance,  the  Welland  canal  and  the  Queenston-Chippawa 
jxtwcr  project,  both  of  sudi  importance  that  no  engineer 
worthy  of  the  name  can  aiïord  to  be  ignorant  of  their 
details,  were  the  only  subjects  discussed  outside  of  a  short 
session  devoted  to  purely  professional  matters  which  also 
had  universal  appeal.  The  consequence  is  that  those 
who  attended  the  meeting  learned  something  about  these 
two  great  works  and  at  the  same  time  were  not  bored  at 
any  of  the  sessions.  Better  eveothing  about  somelliing 
than  something  about  everything. 

In  addition,  the' Canadian  engineers  emphasize  the 
social  side  of  their  meetings.  To  be  sure,  in  the  past 
there  have  been  criticisms  that  certain  of  our  technical- 
society  meetings  are  nothing  but  junkets,  which  only 
those  with  abundant  leisure  can  enjoy.  But  there  is  a 
happy  medium  wliidi  permits  the  fullest  of  social  inter- 

course, the  necessary  mingling  of  men  of  a  common 
interest,  and  at  the  same  time  pro\ides  enough  solid 

ttcluiical  matter  to  justify  a  busy  man  ^: 

\lbl 

At  I ollu-r    Ix-iit-r,    winch    is    a    ■ 

It-^f  ;*!  i(  It  (       .i!i(!     !!ii  '.      K.iM     '■  _  _       ̂  
win 

.,,.  ■.   .  ■■•■■  •'  -  ■■•  '-    ■'   <     • 

are  these  i' 

donr.     I" profilai nuny  ttuii  ii  i 

Now  that  the  \'. 
tioiul  and  slaif  vxit-iy  iii' 
it  seems  a  ri««t  timt  t. , . . 

makers  to  ' be  bound  (Iimmi  i.»  m.    w.uiiw 

scriplive  jxiiiers.  but  seek  out 

interest   t-\i provide  op;, 
sessions,  ihcv  will  i 

better  pleast-d  and  i: 
{Editorial,  Engineering  Seict-fieeurd,  Ott.  14,  1910) 

Convention  at  Halifax 

Of  eight  general  professional  meeiini'-  ••(  t)  .  r.  .>:,.  t^ 
tliree  have  been  held  in  the  Maritime  I": 
that  the  men  down  by  the  sea  have  a  U.  : 
the  advantage  to  be  gained  by  such 

Highlh General  Professional  Meeting  held  ;■  a 
October  13th.   14lh  and   15th,  lacked  no  l- 
that  laas  contributed  to  the  success  of  i::  •  :  ;  :  ■  -lonal 
meetings  as  far  as  the  results  acliieveu  .':>:::  .i.c  good 
work  of  the  ofhcers  of  the  Branch  in  conjunction  with  the 

St.  John  Branch,  were  concerned.  Greeted  '  '  ''-  '"— t 
delightful  weather  imaginable  and  by  an  ea:  : 

Halifax  engineers,  the  visitors  from  out-  '  ,- made  to  feel  from  the  time  of  their  arr 

and  all  that  appertained  ihi  •  r feature  in  connection  with  ;  u 
in  public  life,  is  the  fact  tliai  ii  is  . 
to  a  non-resident  that  members  of  i  : 
sion  in  the  Maritime  Pronnces  are  ;: 

contact  there  with  the  men  >"  '^mm; 
Canadian  pro\-inces.    FolKr  ^l 
by  his  predecessor,    Mayor  ><.i.i;;rii.     .  -;  :i 
attendance.     Mayor   Parker,   of   Halifax, 

giving  the  freedom  of  the  i  x- 
meeting.     He  placed  hi<  .tv 

at  the  disp<isal  of  ■ 
party   to  St.  Mar.<  ••      
engineers,  Lieut  -Governor  Mai^^  :;t,  who  relcr- 
red  to  President  IXxiwell,  of  i  .•    ̂ ^     .-  -rx^ 
leading  citizen  of  Halifax,  not  ■  s 
to  Nova  Scotia,  but  took  a  •    ■  m  ;..c  ::i<.-x-\.- 
ings  and  was  present  on  st  The  atten- 

dance' lional 
sional  i 
and  cc:  y 
divergent  subjects  illustrating  the  breadth  oi  mierest  of 

the  engineers'  work. 
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Eighth  General  Professional  Meeting 
Halifax,  N.S.,  October  13th,  14tli,  15th 

Morning  Session,  October  13th 

C.  E.  W.  Dodwell,  M.E.I.C,  Chairman  of  the  Halifax 
Branch  of  the  E.I.C.,  was  in  the  Chair  and  opened  the 
Meeting.  He  stated  that  His  Honour  the  Lieutenant- 
Governor  and  His  Worship  the  Mayor  of  Halifax  were 
present  and  had  kindly  consented  to  give  a  word  of  wel- 

come to  the  engineers  present;  Mr.  Dodwell  eulogized 
both  the  Lieut.-Governor  and  Mayor  Parker  as  being 
zealous  in  all  good  works  and  in  the  forefront  of  all 
activities  that  make  for  the  interest  and  betterment  of 
our  citizens. 

Continuing  Mr.  Dodwell  stated  that  The  Engineering 
Institute  of  Canada,  founded  in  1887,  thirty-three  and  a 
half  years  ago,  as  The  Canadian  Society  of  Civil  Engineers, 
with  Headquarters  at  Montreal,  had  now  a  membership 
of  four  thousand  engineers,  engaged  in  developing  the 
country,  from  the  Atlantic  to  the  Pacific,  with  branches 
in  all  the  leading  centres  of  population  throughout  the 
Dominion.  There  are  now  no  less  than  nineteen  branches, 
the  nineteenth  coming  into  existence  on  the  11th  instant. 
These  branches  are  in  Halifax,  Moncton,  St.  John, 
Montreal,  Quebec,  Ottawa,  Kingston,  Peterborough, 
Toronto,  Hamilton,  Windsor,  Niagara  Falls,  Sault  Ste. 
Marie,  Winnipeg,  Regina,  Calgary,  Edmonton,  Vancouver 
and  Victoria,  and  without  exception  all  are  doing  good 
work  for  the  development  of  the  country. 

On  behalf  of  The  Engineering  Institute  of  Canada  on 
the  whole,  and  of  the  Halifax  Branch  in  particular,  he 
extended  to  His  Honour  the  Lieut.-Governor  and  His 
Worship  the  Mayor  of  Halifax  a  cordial  and  respectful 
welcome. 

His  Honour  MacCallum  Grant,  Lieut.-Governor  of 
Nova  Scotia,  opened  his  remarks  by  extending  to  those 
Members  present  who  were  from  out  of  town  a  welcome 
to  the  City  by  the  Sea,  and  made  some  fitting  remarks 
about  the  City  itself.  He  then  replied  to  some  of  Mr. 

Dodwell's  remarks.  He  hoped  he  could  live  up  to  all 
the  things  Mr.  Dodwell  had  said  about  him.  In  referring 
to  the  City  itself  he  said  that  it  was  a  little  at  a  disadvan- 

tage being  so  far  East,  but  a  great  deal  of  money  had  been 
spent  in  developing  the  town.  He  made  a  few  brief 
remarks  about  the  explosion  of  a  few  years  ago  and  how 
it  had  hindered  the  city  in  a  great  many  ways  but  helped 
it  in  others.  He  also  mentioned  the  fact  that  nearly 
$20,000,000  had  been  spent  in  the  construction  of  the 
new  ocean  terminals.  The  Lieut.-Governor  also  said  that 
in  all  Canada  one  could  not  find  a  better  body  of  men 
than  engineers,  nor  men  who  were  better  informed.  He 
thought  we  ought  to  cultivate  and  know  better  the 

engineer.  In  conclusion  Mr.  Grant  said  "I  give  you  all 
a  ver>'  warm  welcome  and  if  outside  of  Halifax  we  have 
the  credit  of  being  'Blue  Noses',  we  have  red  blood  in our  veins  and  the  welcome  which  I  extend  to  you  comes 
from  the  heart.  I  intend  to  keep  this  button,  which  has 
been  given  me,  as  a  memento  of  this  meeting  this 

morning." 
The  Mayor  also  extended  a  warm  welcome  to  the 

engineers  present  to  Halifax.    He  asked  the  members 

present  to  pay  a  visit  to  the  North  End  of  the  city,^ 
to  see  what  has  been  accomplished  in  the  way  of  building 
since  the  explosion.  And  for  this  purpose  he  offered  to 
put  three  cars  at  the  disposal  of  the  engineers.  He 
also  hoped  they  would  pay  a  visit  to  the  Hydro-Electric 
Power  Plant  at  French  Village. 

After  thanking  the  Lieut.-Governor  and  the  Mayor 
for  their  cordial  welcome  Mr.  Dodwell  announced  that, 
in  order  that  the  engineers  could  take  advantage  of  the 
proposed  trip  to  the  Halifax  Ship  Yards,  cars  had,  through 
the  kindness  of  I.  Macnab,  M.E.I.C,  been  arranged 
for  and  would  be  at  the  Technical  College  at  2.30  sharp. 

R.  A.  Ross,  M.E.I.C,  President  of  the  E.I.C.,  from 
Montreal,  was  then  asked  to  give  a  few  remarks.  Mr. 
Ross  said  this  was  entirely  unexpected  and  a  new  item 
on  the  programme.  He  began  by  making  a  few  amusing 
remarks  about  advice  which  had  been  given  him  when 
coming  to  this,  his  first  visit,  to  Halifax.  In  referring 
to  what  engineers  had  done  Mr.  Ross  said  they  had 
certainly  developed  the  cities  wonderfully  but  he  would 
like  to  see  this  development  spread  into  the  country  more. 
He  said  that  not  long  ago  two  thirds  of  the  people  were 
in  the  country,  now  two  thirds  are  in  the  cities.  Mr.  Ross 
said  he  welcomed  these  meetings,  and  especially  the 
Professional  Meetings;  the  meetings  held  recently  at 
Niagara  Falls  and  Banff  had  been  most  vsuccessful. 

F.  A.  Bowman,  M.E.I.C,  of  Halifax  then  read  a 

paper  by  D.  W.  Robb,  M.E.I.C,  of  Amherst  on  "The Development  of  the  Steam  Engine  in  the  Maritime 

Provinces,"  (published  in  the  October  Journal.) 

Following  the  reading  of  Mr.  Robb's  paper, Mr.  Dodwell  said  that  the  paper  was  a  very  interesting 
and  valuable  contribution  to  the  literature  of  the  E.I.C 
and  had  a  proper  place  in  The  Journal  of  the  Inst. 
"Mr.  Robb  has  given  us  some  very  interesting  facts  and 
figures  in  regard  to  his  subject  and  it  is  very  gratifying 
to  know  of  the  development  of  the  Steam  Engine  in  the 

Maritime  Provinces." 
Mr.  Bowman  made  some  interesting  and  appropriate 

remarks  and  conmients  on  the  paper. 

Mr.  Macnab  said  he  had  served  an  apprenticeship 
with  the  Robb  Engineering  Works  and  spoke  in  the 
highest  terms  of  the  engines  they  had  turned  out,  both  as 
to  the  high  grade  of  workmanship  and  the  utility  of  the 
engines.  He  said  that  at  the  present  time  the  Halifax 
Tramway  Co.  had  in  use  two  old  engines  made  by  these 
people  which  they  had  fixed  up  arid  which  are  now 
working  quite  as  well  as  any  new  engine. 

C  H.  Wright,  M.E.I.C,  said  that  Prof.  Nicholson  of 
McGill  University  had  paid  a  high  tribute  to  the  engines  of 
the  Robb  Engineering  Co.  which  were  in  use  in  the  Mechan- 

ical Department  of  the  College.  He  said  they  were 
pioneers  in  the  development  of  the  steam  engine. 

Mr.  Wright  offered  a  vote  of  thanks  to  Mr.  Robb 
for  this  excellent  paper.  The  vote  was  seconded  by 
G.  G.  [Murdoch,  M.E.I.C,  of  St.  John. 
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Mr.    iKulwrll    prrkciUrd    the    vole   of   tliaiiks;    lie 
-  !  that  the  S       "         of  The  ImUluU  convey  to 
>. '.  I  a  viitc  i>l  '. 

Mr.     IVkIwcI!     ;iiminmi«l    tliat     Fraser    S.  Keùh, 

,1...  ....i.t  .,,    .1. ..  v..    ,.  ,  ..y  of  7'/,^  /fi«fif-,'     <••■•■•  Moni- 
t  Krtl  I  lut  Mr.  K  a  few 
w    ;       .    .'Ui  uic  .KVi\u\   ol  the  Central  <'ii,i<    and  the 

Mr.  Keith  s|x»ke  in  ven'  hiyh  terms  of  Hahfux.  He 
si^.k.    '      ■'  •'  •      '  the  par.    ■   !"     !uh  of  Thr 
/•..•'.  id  ht-  «.  i  the  work 
of  till  f  ive 
a   vfr\-  in 

Mr.  Ki-ilh  said  I  lus  was  the 
i          .stituU    tluit    he    had    attended 

in  the  Maritime  I^rovinces  and  he  expressed  his 
opinion  tkit  these  meetings  are  most  valuable  in  promoting 
good-fellowsliip,  etc. 

Mr.  Keith  also  spoke  ver\'  forcibly  on  the  salaries 
paid  engineers  at  the  present  lime  and  said  the  newly 

appointed  special  Conunittee  on  "Classification  and 
In  '  rvery thing  in  its  jx)wer  to 

:>•  of  salaries  for  the  different 
ut  that  this  Conunittee, 
was  doing  everylliing 

pi>ssjble  to  help  the  individual.     Wv  hoped  everyone  in 
Canada  would  realize  what  a  splendid  organization  they 
liad  in  the  E.I.C. 

Mr.  Ross  said  that  the  engineer  had  always  given 

sen'ice  first  without  enough  thought  to  his  remuneration. 
He  thought  the  time  was  past  for  this  sort  of  thing  and 
that  the  engineer  must  demand  more  money  and  a  better 
status,  and  to  gain  this  they  must  work  together  in  a  body. 

A  telegram  was  read  from  .^.Gray,  M, E.I.C.  of  St.  John 
regretting  that  he  would  not  be  able  to  be  present. 

Mr.  Ross  expressed  great  regret  at  Mr.  Robb  not 

being  present.  He  thought  the  latter's  paper  was  of historical  value  to  Tht  Journal. 

W.  Rodger,  A.M. E.I.C.  made  a  few  brief  remarks 
relative  to  his  connection  with  the  steam  engine  and  his 
exf>erience  with  the  Robb  Engine  in  particular. 

The  Meeting  adjourned  at  12.30. 

Evening  Session,  October  13th 

In  Mr.  Dodwell's  absence,  F.  .\.  Bowman,  M. E.I.C, was  in  the  Chair. 

Papers  were  to  be  read  by  F.  H.  Williams,  A.M. E.I.C. 
of  Moncton  and  Frank  Xaughan,  M. E.I.C,  of  St. 
John,  but  as  the  papers  were  on  the  same  subject — 

"Mlcctric  Welding  of  Iron  and  Steel" — Mr.  N'aughan 
otlt-red  to  hold  his  paper  over  until  Friday  morning. 

Mr.  Williams  then  read  his  paper  (printed  in  this 
'    of   The  Journal),   lantern   slides   being  shown  in 

iuu^iration. 

In  comment  on  Mr.  William's  Paper  Mr.  Bowman said  he  thought  there  was  no  occasion  for  him  to  say  very 

much,  ttiat  t)M 

n»<>  ■    -  '    '  • 

ol 

Mr.  Bowman  ihrn  exteiKlcd  a  tirarty  vote  • 
to  '  '  Iu6  readmg  of  llie  Paper  and  U)< 
ol 

The  Meeting  adjumed  at  10  u 

Morning  .ScMiuii.  October  14ih 

r.t  r,  r,  Mu.-r*. 
f 

Mr.  I")<>dw(l!   not    h.ir..'    ■ 
St.  John  w 

to  Ma>ur  .     .      .  ..      .'.;;. BoMinan    :  me    ani  to    iht 

pro(.'rammt-  ki  iia-  day  ami  .tix»  nui-.  <m  rcuj) 

Prof.  Sexton  then  read  his  paper  on   "bccoijdary 
Education",  (printed  in  this  issue  of  The  Joumali. 

In  his  introduclon.'  remarks  he  •  ^; 
of  his  subject,  saying  that  ̂    '  r 
preparation  for  hfe.  that  o: 
thing  in  that,  except  the  serinc'i  a:i<j  au;!!":.;;:.  ";  irytr 

mimsters  who  prepare  us  for  the  next   life.     'Ii-ihnical Education  k 
ytiu  will  a».:  i 
of  consideration  in  Uus  iilc  —  we  hope  it  wiii  tuH.  in  the 

next". 
"You  will  know  what  I  am  talking  about  in  Secondary 

Education  if  you  know  that  I  am  --ople 
who  work  in  the  skilled  and  semi-v    ;.  aind 
this  education  comes  above   the  or  coaunon 

school  education  and  prepares  one  Ki  ..:-  .■  b." 

Following  the  reading  of  Prof    "^  >•..!'-  ri.,iit-r  \tr. BowTnan,  in  a  few  brief  words,  expr- 
and  gave  an  interesting  account  oi  wiv  »t.^,«. 

pany's  experience  in  apphing  this  technical  éd..  > their  employees,  or  operators. 

Mr.  Bowman  said  he  thought.        Y^-  '   "^         .  iutd 
said,  that  this  was  a  subject  in  v.  loukl 

be  most  deeply  in!'  '      He  thou^i;:  ii^'.  iirin-?  and 
corporation*;  did  n<'  «uph  interest  m  tl>e  individual 

en  :  ■ 
to  . 

The  lelephone  Company  had  a  dummy  su  ! 

which  the  operators  Ixi'im  I'l.  r  f  ,n  iu  > 
of  this  training  they  u  r 
and  put  on  the  régulai  ij<->,iii-~  ^.i^.  .m...  ia-uljux.  i;^Mi 
there. 

R.  McColl,  M. E.I.C,  then  made  a  few  con::  i 

Prof.  Sexton's  paper.     It  gave  om    •    '   ■•  '*■■  k about,  but  it  was  his  opinion  iJiat  \  \ 

theGc.                 ... even  t  .' 
th'                                       a.     Ik  i 
sci.                                    .  been  a  r 

teaching   was   nx»   s\^tiiu.ni>. 
teaching  the  student-  tt)  ilurik  ;_.  .:.,:.._.._.     ^      ;.,• 
to  what  Prof.  Sexton  had  said  m  his  paper  relative  uo 
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"Leaders",  Mr.  McCoU  said  that  there  never  was  there 
such;_a  dearth  of  Leaders  and  never  so  much  need  of  them. 

Mr.  Murdoch,  on  behalf  of  the  Meeting,  extended  to 
Prof.  Sexton  a  hearty  vote  of  thanks  for  his  very  excellent 
Paper. 

A  Paper  was  then  read  by  H.  S.  Johnston,  A.M.E.LC. 
on  "The  Development  of  the  Sheet  Harbour  Water 
Power". 

On  account  of  the  late  hour  there  was  no  time  for 
discussion  and  the  Meeting  adjurned  for  limch. 

Luncheon  at  Commercial  Club 

Members  of  the  Halifax  Branch  who  were  also 
members  of  The  Commercial  Club  of  Halifax  very  kindly 
im'ited  out-of-town  members  to  a  luncheon.  Following 
the  luncheon  R.  A.  Ross,  M.E.LC,  President  of  The 
Engineering  Institute  of  Canada,  was  introduced  by 
C.  E.  W.  Dodwell,  M.E.LC,  who  gave  a  condensed 
history'  of  the  E.LC.  and  the  newly  created  Association 
of  Professional  Engineers  of  Nova  Scotia.  Mr.  Ross  gave 
a  verj'  interesting  speech  on  the  work  of  the  Administrative 
Committee  in  Montreal,  of  which  he  is  a  member.  Mr. 
Ross  told  of  the  difficulties  accompanying  the  work,  and 
gave  a  sketch  of  the  financial  arrangements  which  had 
been  introduced  by  the  Commission,  and  the  efforts  to 
improve  the  financial  standing  of  the  City.  He  outlined 
the  work  of  the  Charter  Commission  which  is  drawing 
up  the  formation  of  government  for  the  city.  The  propos- 

ed Charter  will  provide  for  nine  elected  representatives, 
from  whom  the  Mayor  is  to  be  chosen;  the  city  manager, 
who  will  be  responsible  for  all  executive  work.  It  is 
proposed  to  abolish  the  present  system  of  wards,  and 
it  is  hoped  that  the  proposed  form  of  government  will 
be  a  success.  Mr.  Ross  remarked  on  the  fact  that  part 

of  Montreal's  population  wished  to  have  a  political 
regime,  and  part  to  have  a  business  regime,  and  concluded 
with  the  quotation  that  one  could  do  a  great  deal  for  the 
community  if  it  were  not  for  the  people  in  it. 

Morning  Session,  October  15th 

In  Mr.  Dodwell's  absence  F.  A.  Bowman,  M.E.LC. 
■was  in  the  Chair. 

A  Paper  was  read  by  C  O.  Foss,  M.E.LC,  of 
St.  John  on  "The  Progress  of  Hydro-Electric  Development 
in  New  Bnmswick,"  (printed  in  this  issue  of  The  Journal)  ; 
this  paper  was  illustrated  by  Lantern  Slides. 

Mr.  Bowman,  in  making  comment  upon  the  paper, 
said  he  was  sure  the  members  present  had  listened  with 
a  great  deal  of  interest  to  the  paper  which  Mr.  Foss 
had  read.  He  said  one  thing  that  struck  him  as  most 
interesting  in  connection  with  both  papers  which  had  been 
read  on  tlus  subject,  was  the  fact  that  both  New  Bnmswick 
and  Nova  Scotia  had  a  very  much  larger  supply  of  hydrau- 

lic power  than  we  ever  imagined.  And  he  said  that  we 
might  consider  that  we  are  a  great  deal  better  off  in  water 
power  than  we  thought. 

Rod.  McCoU,  M.E.LC,  said  he  appreciated  Mr.  Foss's 
Paper  very  much,  but  he  thought  it  tmfortunate  that  the 
author  had  to  read  such  a  paper  from  New  Brunswick  when 

he  came  from  Nova  Scotia.  He  thought  the  Government  of 
Nova  Scotia  had  made  a  great  mistake  in  letting  such  a 
man  go  to  another  Province  when  it  would  have  been 
to  the  advantage  of  the  Province  to  keep  a  man  such  as 
Mr.  Foss  in  it,  with  his  knowledge  of  the  development  of 
water  power. 

He  asked  a  few  questions  in  regard  to  the  extent  of 
storage,  etc.,  they  had  for  this  Water  Power,  which 
questions  were  answered  by  Mr.  Foss. 

Mr.  Wright  thought  a  chance  should  be  given  to 

discuss  Mr.  Johnston's  paper,  which  had  been  read  the 
day  before. 

Mr.  McColl,  too,  wished  to  discuss  the  paper  in 
question  but  as  another  paper  had  to  be  read  at  the 
Morning  Session  the  Acting  Chairman  thought  the  time 
was  too  limited  for  this,  unfortunate  though  it  was. 

Mr.  Wright  moved  that  a  vote  of  thanks  and  an 
expression  of  appreciation  be  given  Mr.  Johnston  for  the 
preparation  of  his  paper  and  slides,  which  must  have 
entailed  a  tremendous  amount  of  thought  and  labour. 

The  vote  of  thanks  was  seconded  by  Mr.  Murdoch 
of  St.  John,  who  thought  the  vote  of  thanks  ought  to 
cover  both  papers  which  had  been  read  on  this  subject — 
The  Development  of  Water  Power  in  both  Nova  Scotia 
and  New  Brunswick. 

An  excellent  paper  on  "The  Electric  Welding  of  Iron 
and  Steel"  was  then  read  by  Frank  Vaughan,  M.E.LC, 
of  St.  John,  the  paper  being  illustrated  by  a  large  number 
of  Lantern  Slides. 

Mr.  Vaughan,  before  beginning  his  paper,  said  he 
regretted  that  his  paper  overlapped  with  that  read  by 
Mr.  F.  H.  Williams  a  few  evenings  previous,  but  he  hoped 
that  his  paper  would  give  some  information  that  had  not 
already  been  given. 

Mr.  Bowman  said  that  when  the  Meeting  started  he 
was  sorry  that  he,  as  a  member  of  the  Papers  Committee 
had  let  two  papers  overlap,  but  that  now  he  was  very 
glad  that  both  papers  had  been  read,  that  though  of  the 
same  subject,  neither  infringed  on  the  other  and  both 
gave  very  excellent  and  detailed  information  and  a  wide 
conception  of  this  work.  He  thought  that  the  amount 
of  work  expended  in  getting  up  papers  and  slides  in  this 
connection  showed  that  it  could  not  be  characterized  as 
anything  else  but  a  labour  of  love. 

Mr.  Ross  said  he  wished  to  echo  everything  that 
Mr.  Bowman  had  said,  and  more  too.  He  thought  the 
papers  did  not  overlap  but  were  complementary  to  one- 
another.  He  also  said  that  with  the  two  papers  published 
in  The  Journal  engineers  would  have  two  of  the  most 
interesting  articles  they  could  possibly  have  on  the  subject. 

Mr.  Ross  then  asked  a  few  questions  in  regard  to  the 
details  of  the  paper,  which  were  answered  by  Mr.  Vaughan. 

Mr.  Macnab  of  the  Tramway  Company  said  that  the 
paper  appealed  to  him,  especially  the  practical  nature  of 
it,  on  account  of  some  similar  work  which  he  had  had  to 
do  in  connection  with  his  company.  As  a  matter  of 
economy  he  thought  the  electric  welding  business  was 
something  that  should  engage  the  attention  of  every  man 
who  has  anything  to  do  with  any  kind  of  mechanical  work. 
He  said  in  their  company  they  could  show  what  electric 
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welding  rmil"!  do  i"  a  m«-t  lumical  plant.  \\r  viid  alao 
tluil  hr  '  <f  if  hv  itmltl  (!  :i»U 
in  thr  nuiKi  ^i  i.i.^  .--iv.ni  in>n  wlicx-ls.  buiiii.nK  lin-m 
up  with  this  pnKrss. 

Mr    \  li  hf  tho  '  nf  car 
whrfK  h.  'I  ciuilc  t  •  jiftKt'ss. 
"Of  a>m-.  titi.   Vast  irun  is  prftiv  Imnl  tu  buiUl  up 
by  aii\    !  M(I  il   is  really  a  nujtler  o(  exix-rifiiCf. 
All  w  :<ly  on  the  (»i)erator  and  as  tlie 

openti  ■!  .11.  .  Ni^rience  lu- btt•un^e^  ex;xTt.     Not 
bêin^  a  p  wdder  niyst-lf  I  ani  n<Jt  m  a  jx^ition  lo 
tell  you  niN^rii. 

Mr.  llatlield  of  St.  John  said  he  liad  had  some  little 

experience  with  the  jiroci'ss.  He  s;iid  they  lud  welded 
sonie  of  the  heavy  frames  tlial  lunl  ln.ilMfi  on  their 
locx«iK)tives.  but  in  tliis  case  he  thoi.  lylene  was 
used.  He  said  heavy  welding  was  cxUi.-miv  employed 
even  in  motor  trucks. 

Mr.  Macrub  moved  a  vote  of  thanks  to  Mr.  \'au);han 
for  his  pajxT.  He  s;iid  he  thought  it  had  shown  a  great 
amount  of  wt>rk  and  thouj^ht  that  Mr.  Naughan  was 
entitled  to  the  tlianks  of  the  Meeting  for  such  a  splendid 
paper  and  for  the  splendid  way  in  which  he  had  given  it. 

The  vote  of  thanks  was  seconded  b\-  \\.  V.  Morrison, 
A.M.E.l.C. 

Votes  of  Thanks 

Mr.  Murdoch  oflfered  the  following  vote  of  thanks: 

To  His  Honour  Lieutenant-Governor  MacCallum 
Grant, 

His  Worship  Mayor  J.  S.  Parker  of  Halifax, 

His  Worihip  Mayor  E.  A.  Schofield  of  St.  John. 

The  Nova  Scotia  Tramways  &  Power  Co.,  (I.  P. 
Macnab)  For  cars  to  shipyards  and  free  trans- 

portation on  cars  to  members. 

The  Halifax  Shipyards  (Mr.  McClurg.  general 

manager!  and  Nlr.  D.  E.  O'Brien,  A.M.E.l.C, 
chief  engineer),  for  the  visit  to  the  plant. 

The  Naval  Authorities,  for  permission  lo  visit  His 

Majesty's  Canadian  Dockyards  and  conducting 
part  y  through  submarine,  etc. 

Dr.  F.  H.  Sexton,  Principal  of  the  Nova  Scotia 
Technical  College.  —  use  of  building  and  also  for 

his  excellent  paper  on  "Secondary'  Technical 
Exlucation". 

The  Maritime  Telegraph  &  Telephone  Co.,  (W.  A. 
Winfield  and  F.  A.  Bowman,  M.E.I.C). 

Authors  of  Pap>ers: — 
D.  W.  Robb,  M.E.I.C: 
Prof.  F.  H.  Sexton: 
F.  H.  Williams.  A.M.E.l.C; 
H.  S.  Johnston.  A.M.E.l.C; 
Frank  Vaughan,  M.E.I.C; 
CO.  Foss,  M.E.I.C. 

Nova  Scotia  Powers  Conunission  (K.  H.  Smith, 

M.E.I.C),  trip  lo  St.  Margaret's  Bay. 
Halifax  Branch  Ofticers  and  Committees. 

Thesr    votes   <>f   thanks    were 
Kirby  of  St.  Jolin. 

H 

a  few  1 
in  regard  to  hi»  lin>t  vtut  to  Haiilai 

H,        '  •        -      - 
«•r  (wii 

by  L 

■       -      .1 

another  .Meeting  wa»  lu  be  held  here  nrJil  year  iic  wuuid 
be  able  to  attend. 

He  thou^fht  the  M«^tinp  wa»  a  vtry  laicrrwful  one 

and  siiid  "s 
down  here   . 

thing  for  all  of  you  '. 

Mr.  li.  •    ■  •• at  the  firsi  -> 
liad  been  r^  .Ai  il.'  > 

they  went  >-tter  tl:. 
Meeting  there  were  one  hundred  and  twcnty-iivc  ii. 
on  the  Register. 

As  there  was  nothing  further  on  hand  to  disi  --  , 
Mr.  Bowman  moved  that  the  Meeting  be  adjunied. 

Banquet 

The  functions  of  Friday's  ses-  t 
close  by  a  banquet   held  at  the  t.  ■> 
was  a  successful  and  enjoyable  fimciion,  wiih  over  one 
hundred  present.  Among  the  guests  were  His  Honour 
Lieutenant  Governor  Macallum  Grant,  Mayor  Scho- 

field of  St.  John,  Mayor  Parker  of  Halifax,  arxl  the 
Honourable  E.  H.  Armstrong.  Following  the  luast  to 

the  King,  proF)osed  by  Mr.  D-"  Professor  Sexton 
prop)osed  the  health  "Our  dist  1  eue«t«."    This toast   was  responded  to  by  L  Macallum 
Grant,  the  Honourable  E.  H.  .\  iiissioner 
of  Public  Works.  Chairman  of  ihe  Nova  >cotia  Power 

Commission,  Mayor  Schofield  of  St.  John,  and  NV-'T 
Parker  of  Halifax,  all  of  whom  welcomed  ihe  ■ 
lo  Halifax  very  heartily.  The  Honourable  E.  i»  .\;;u- 
strong  gave  an  interesting  spx'ech.  and  spoke  on  behalf 

of  the  provincial  govenunenl,  '     ''.■  to 
the    Highways  system,  slating  ■.  '.^>efe 
of  public  work  ihe  integrity  of  the  cii. 
of  this  work  was  a  vital  point.    The  .-: 
members  was  prop)osed  by  K.  H.  Smith.  M.t.i.C,  and 

replied  to  bv  George  Hare,  M.E.I.C.  city  eniv-^r  "f 
St.   John,    N.B..    GeofTrey   Stead.    A.M.K  I.C 

engineer  of  the  Public  Works  I^  -      N.B.     The  Chairman  called  up 
for  a  speech,  including  F.  W.  \\ .  LKja;.t.  M.ii-.l.e..  Liiy 

engineer.    Halifax;   H.   S.   \aM   St>iv<x-    AM  E  IC  .   of 

Montreal;  S.   B.   Was-.   A  ̂' McAllum  of  M..Mr....!    ..: 
of  The  K>.  .     Mr.   K. 

tribute  to  li.i   :.;..    ...v  ;.,.-.  .n. to  C  E.   W.  rkKlwill.  e 
. ,  to  whom  he  relerrcu  .i^  ii;e  i.jiiu-i  <ji  t-iimucrri.ijg 
.on  in  Caiuida. 
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REGISTRATION 
Allan,  J.  Lorn,  Dartmouth,  N.S. 
Archibald,  E.  M..  St.  John,  N.B. 
Ashley,  Barrington  Passage,  N.S. 
Baker,  E.  Douglas.  Halifax. 
Barnes,  H.  C.  R.,  Dartmouth,  N.S. 
Ba\Tie,  B.  E.,  Moncton,  N.B. 
Beâttie,  A.  E.,  Halifax. 
Belliveau,  J.  E.,  Halifax. 
Bethune,  R.  J.,  Antigonish. 
Black,  R.  A.,  Truro,  N.S. 
Blois,  E.  B.,  Halifax. 
Boswell,  M.  L.,  Halifax. 
BowTnan,  F.  A.,  Halifax. 
Bray,  J.  L.,  Breton,  N.S. 
Buchanan,  K.  N.,  Halifax. 
Cameron.  K.  G.,  Sydney,  N.S. 
Campbell,  L  G.  W.,  Truro,  N.S. 
Chapman,  E.  W.  G.,  Truro,  N.S. 
Cooke,  L.  A.,  Halifax. 
Copp,  W.  P.,  Halifax. 
Cox,  O.,  Halifax. 
Crooks,  C.  M.,  Halifax. 
Crookshank,  A.  R.,  St.  John. 
Curtis,  A.  C.  R.,  Chicago. 
Dawson,  R.  L.,  New  Glasgow,  N.S. 
Dewolfe,  Wm.  J.,  Halifax. 
Dickson,  T.  H.,  Pictou,  N.S. 
Doane,  H.  W.  L.,  Halifax. 
Dobson,  A.  L.,  New  Glasgow,  N.S. 
Dodwell,  C.  E.  W.,  Halifax. 
Donkin,  R.  T.,  Halifax. 
Doucette,  A.  L.,  Halifax. 
Dryden,  J.  G.,  Moncton,  N.B. 
Dyer,  A.  P.,  Halifax. 
Famham,  M.B.,  Halifax. 
Faulkner,  F.  R.,  Halifax. 
Foss,  C.  O.,  St.  John. 
Freeman,  J.  R.,  Halifax. 
Freeman,  Phil.  A.,  Halifax. 
Freeman,  R.  P.,  Halifax. 
Fripp,  C.  F.  B.,  Moncton,  N.B. 
Garnier,  L.,  Hahfax. 
Goudge,  M.  P.,  Halifax. 
Grant,  Maccallum,  Halifax. 
Gray,  F.  W..  Halifax. 
Handy,  E.  P.,  Halifax. 
Hayes,  J.  B.,  Hahfax. 
Hayes,  St.  C,  Halifax. 
Hayes,  W.  H.,  Halifax. 
Hare,  G.  G.,  St.  John. 
Hare,  W.  G.,  Halifax. 
Hatfield,  G.  N.,  St.  John. 
Heckle,  G.  R.,  Montreal. 
Hunter,  Wm.  L.,  Hahfax. 
Innes,  C.  W..  Halifax. 
Jennings,  P.  P.,  Halifax. 
Johnston,  Harold  S.,  Halifax. 
Keith,  Fraser  S.,  Montreal. 
Kerr,  F.  B.,  Halifax. 
Kirby,  C.  C,  St.  John. 
Leaver,  Chas.,  Imperoyal,  N.S. 

Lewis,  Chas.,  Yarmouth. 
Lumsden,  J.  P.,  Hahfax. 
Macdonald,  A.  T.,  Halifax. 
MacKenzie,  N.  K.,  Hahfax. 
Mackenzie,  A.  J.,  St.  John. 
Maclean,  H.  L.,  Hahfax. 
Maclean,  M.  J.,  Hahfax. 
McColl,  Rod.,  Halifax. 
MacMillan,  M.  J.,  Hahfax. 
Macnab,  Ira  P.,  Halifax. 
MacNearney,  C.  A.,  Halifax. 
Mahon,  L  W.,  Hahfax. 
Marshall,  Geoffrey  J.,  Halifax. 
Matheson,  W.  G.,  New  Glasgow,  N.S. 
McMinn,  G.  D.,  Halifax. 
Mechin,  P.  C,  Imperoyal,  N.S. 
Moore,  R.  C,  Halifax. 
Morrison,  W.  P.,  Dartmouth,  N.S. 
Murdoch,  Gilbert  G.,  St.  John. 
Murray,  R.  R.,  Halifax. 
North,  V.  E.,  Hahfax. 
O'Brien,  D.  E.,  Hahfax. 
O'Brien,  P.  G.,  Hahfax. 
Pahner,  P.  H.,  Halifax. 
Parker,  J.  S.,  Hahfax. 
Peppard,  Hugh,  Springhill,  N.S. 
Picking,  S.  W.,  Halifax. 
Poole,  J.  N.,  Hahfax. 
Putnam,  H.  N.,  Halifax. 
Robertson,  Chas.  R.,  Hahfax. 
Rodger,  N.,  Hahfax. 
Roland,  J.  W.,  Hahfax. 
Ross,  R.  A.,  Montreal. 
Schofield,  E.  A.,  St.  John. 
Sexton,  P.  H.,  Halifax. 
Smith,  K.  H.,  Hahfax. 
Spence,  W.  N.,  Halifax. 
Stairs,  Gordon,  Halifax. 
Stead,  Geoffrey,  Chatham,  N.B. 
Stiles,  R.  D.,  Halifax. 
Stokes,  Thos.,  Halifax. 
Sutherland,  Alex.,  Halifax. 
Tapley,  P.  B.,  Moncton,  N.B. 
Thome,  E.  L.,  Jr.,  Halifax. 
Thurber,  G.  S.,  Chatham,  N.B. 
Turnbull,  A.  A.,  Digby,  N.S. 
Uniacke,  R.  P.,  Ottawa. 
Van  Scoyoc,  H.  S.,  Montreal. 
Vaughan,  Frank  P.,  Halifax. 
Walton,  C.  R.,  Halifax. 
Wass,  S.  B.,  Moncton,  N.B. 
Wheaton,  L.  H.,  Hahfax. 
Whitman,  C.  O.,  Hahfax. 
Wickwire,  D.  S.,  Halifax. 
Williams,  Fred.  H.,  Moncton,  N.B. 
Wilson,  C.  H.  J.,  Halifax. 
Wilson,  W.  R.  C,  Antigonish,  N.S. 
Winfield,  W.  A.,  Halifax. 
Winter,  P.  H.,  Halifax. 
Wright,  C.  H.,  Halifax. 
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Elections  and   Irunsifers 

The  following;  t-lt\-tio»s  aiid  translen>  wcr»*  eflftx'led 
at  the  adjournrti  mtx'tmji  oi  LVmncil  held  on  the  30th 
Srpt  ember: — 

Mtmberê 

R.  G.  Cage,  B.Sc .  ((Queen's  VnW.A  of  Moncton.  N.B.. 
sicnal  and  elei-.  fHi;r..  Can.  Nat.  Kly^.;  Jas.  Mdiown, 
(S*  ••'  ̂ 'reet  College,  l.iven^'ol^  of  \ancouver.  B.C., 
S  .  C  .P.O.S.  lines  and  B.C.  Coast  service.  C.P.R.; 

J.    w.   .\lt»ms.   B.A  Si-..    Miliill   I'niv.i  of  St.  John's, 
NtJd..  Supt..  ekv.  depi..  Keid  .Mid.  Co. 

A  f  sociale   M  t  tuber  s 

J.  G.  R.  Alison,  iC.rad.  S.P.S.)  of  Niagara  Falls.  Ont.. 

Bridge  inspector.  Ihdru-I-ile».-.  Power  Conini..  Nia^iara 
Falls:  A.  M.  Bremner.  ol  l*rince  Rupert.  B.C.,  chief 
draftsnian.  oJhce  of  div.  engr..  G.T.P.  Ry.,  FYince  Rupert; 
M.  T.  Cantell.  (.Tech.  C\)ll.  Brighton.  Eng.  i  of  Winnipeg, 
Man.,  consultuig  engr..  Munie,  of  Fort  tiarry;  J.  H.  Clark, 
of  Truro.  N.S..  senior  transitman.  Halifax  div..  C.N.R.; 
C  L.  Foss.  of  Enniskillen.  N.B.,  res.  engr..  St.  J.  &  Que. 

Rly.:  J.  T.  FuUerton.  B.Sc..  (CE.)  (McCiill  '14.1  with 
Fuillerton  &  Bell-lrving.  civil  engrs.,  N'ancouver,  B.C.; 
R.  H.  Goodchild.  B.A.Sc..  iMcGill  L'niv.)  of  Calgary. 
Alta..  with  Dom.  Ck)vt.  making  irrigation,  inspection  and 
siUA'eN's  in  Sask.  and  Alta.;  F.  C.  Higgins.  B.Sc.  (Acadia 
L'niv.  '14)  of  Ottawa.  Ont.,  technical  intelligence  orticer. Can.  Air  Board:  J.  A.  Jette.  B..A.Sc.  (CE..  Laval  Univ.) 
of  Montreal.  .Asst.  engr..  City  of  Montreal.  Water  Works 

dept.;  R.  A.  Kirkpatrick,  McGill  l'niv.)  of  Nelson.  B.C., senior  asst.  engr..  D.  P.  W.,  Kootenay  Dist.,  B.C.;  H.  M. 

Lyster.  B.Sc.  iMcCiill  L'niv.  '13).  salesman  and  estimating. bldg.  materials,  H.  H.  Robertson  Co.  Ltd..  Montreal, 

Que.;  C.  A.  Macvev.  (L'niv.  of  N.B.)  of  Fredericton,  N.B.. first  asst.  engr..  Pfov.  of  N.B..  D.  P.  W.;  E.  B.  Martin, 

B.Sc  (L'niv.  of  N.B.  "121  of  Moncton.  N.B..  comm'r.  of streets  and  sewers  dept..  City  of  Moncton;  R.  McManus, 
B.Sc.  (Mass.  Inst,  of  Tech.)  of  Moncton.  N.B..  private 

practice;  A.  G.  Scott,  B.Sc.  (McGill  L'niv.  '14)  of  Mont- real, Que.,  structural  draftsman,  Lockwood.  Greene  &  Co. 

of  Canada,  Ltd.;  R.  L.  Waycotl.  of  New  Glasgow.  N'.S., 
field  engr.,  N.S.  Steel  &  Coal  Co.;  Jas.  Whitelaw,  (Heriot 
Watt  Tech.  Coll.)  of  Moncton,  N.B..  asst.  engr.  in  chief 

engr's  office,  C.N.R.;  K.  O.  Whjle.  of  Montreal,  Que., draftsman.  Dominion  Bridge  Co.,  Montreal. 

Juniors 

A.  F.  Belding,  (L'niv.  of  N.B.)  of  Fredericton,  N.B.. 
asst.  bridge  engr..  Prov.  of  N.B.;  D.  W.  J.  Brown,  of 
Sydney,  N.S.,  with  Dominion  Iron  &  Steel  Co.  Sydney, 
N.S.  in  mech.  drafting  othce;  W.  H.  Chishohii,  B.Sc., 
M.E.  (N.S.  Tech.  Coll.'  of  Halifax.  N.S.,  with  Nor. 
Elec.  Co.,  Halifax  Branch,  sales  dept. 

Transferred  front  the  Class  of  Associate  Member  to  that  of 
Member. 

F.  A.  Brown,  (Glasgow  Tech.  Coll.)  of  Auckland. 
New  Zealand,  consulting  elec.  &  mech.  engr..  Northern 

Coal  Co.;  W.  Dickstin.  B.Sc.  t McGill  L'niv.)  of  Montreal, Que.,  asst.  engr.,  Montreal  Water  Works  dept. 

TransfrrrrJ  from  the  Class  of  J um\or  to  ttof  af 
.Kttociate    Mtmbtr. 

C.  I'     ■ 

Cirand'  \  . 
Cîrand  Merc,  Que. 

Transferred  from  the  Class  of  Student  to  thai  of 
Asmjciatt    Mtmber. 

J.  C.  Culsliaw,  of  Calgary.  Alta..  f»^'"'  <'rff^'"-n  on reclamation  work,  Conun.  of  Irrigation,  >  x. 

I 
I 

(  OKKISPONDKVCK 

Enquiry  re  Correspondence  Courue 

o 
i 
I 
o 

tlditor.  Journal:^ 
Dear  Sir: 

I  would  be  very  glad  if  \'ou  wf»uld  advise  me  of  the 
etficiency  or  otherwise  of  t!.  and 
other  coiTespondence  couTbt  .      _     .  -fein- 
eering  Corporation,  Hanover  Mass.,  and  M  in  tlie  opimon 

of  an>'  of  our  members  the  courses  are  worth  ilie  money 
asked  for  them. 

Yours  trulv, 
K.  M.  Ch.\dwick.  A.M.E.I.C. 

1534  El  ford  St.. 
Victoria,  B.C. 

Sept.  27th,  1920. 

Editorial  Note:— Will  : 
desired  infornution  to  Mr.  ». 

kuidly  forward  the 

J 
i LIBRARY   NOTES 

The  Profession  of  Engineering 

The  following  hst  of  books  and  jiapers  by  Engineering 
Coimcil  has  been  compiled  in  response  to  request-, 
especialh'  from  parents  and  vocational  adViSers  of  high 
school  boys,  for  information  concermng  the  pnncipal 
branches  of  engineering,  the  education  and  training 
re<|uisite  therefor,  and  the  possibihties  for  making  a 
livehhood  therein. 

Tiiose  works  which  arc 
may  be  consulted  by  the  . 
Societies  Library,  29  Wi 

Kniiinttriug  am  a  Cn  , . 
C.  E.  Drayer— D.  VanNostrand  Co.  1916. 

(A  coUeciion  of  p;<pers  original!'.  ■  •  '  '    '     ' land   Plain   Dealer"  and   the 

variou- 

Or 

Harper  6i  Bru»,  lyiio. 
Kniti>i<"'i>.ii    as    a 

Da\-id    WiUiimïs   Co.-  lyll. 

matter  based  upon  a   -^i— technical  schools  and  :; 

number 
^ineering 

ft.  New  \ork. 

...ubvF.  H   v..v.'l  .-^d 

\^  .c  \  c- 
^an"  on 

k_  harles  M.  Hon  on — 

pubUshed  for  infomuiK'ii  <-n  t>.jrents.; 

i  ::.<-l    McCu!lfn:~h — iOjM    139    E. 
'f  addresses  givi..      ..  ;c 
lis  ol  engineer  assistants; 
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Engineering  as  a  Career — Percival  and  A.  A.  Marshall, 
P.  Marshall  &  Co.,  London  1916. 

Addresses  to  Engineering  Students  —  Edited  and 
Published  by  Waddell  and  Harrington,  Consulting 
Engineers,  Kansas  City,  Mo.,  2nd  Edition  1912.  620  W 
118  A.  (Purpose  of  book  is  to  give  engineering  students 
a  broad  conception  of  the  profession.) 

Engineering  as  a  Profession  —  Milo  S.  Ketchum. — 
Bulletin  of  University  of  Colorado,  1916.  No.  6.  General 
Series  No.  98. 

Engineering  as  a  Profession  — •  Dean  William  G. 
Ravmond,  University  of  Iowa. — University  Extension 
Bulletin  No.  3.    New  Series  No.  73,  April  11,  1914. 

Retraining  Canada's  Disabled  Soldiers 

By  Walter  E.  Segsworth,  formerly  Director  of  Vocational  Training, 

publi^ed  by  the  King's  Printers,  in  200  pages. 

This  book  describes  in  a  very  interesting  way  the 
remarkable  work  that  has  been  done  by  the  Department 
for  Soldier's  Civil  Re-establishment  in  Canada.  The 
Dominion  has  a  good  record  in  connection  with  this  work, 
and  great  credit  is  due  to  the  self-sacrificing  men  who 
have  done  so  much  for  our  returned  soldiers.  Among 
these  may  be  mentioned  Professor  H.  E.  T.  Haultain, 
M.E.I.C.,  whose  work  in  the  Toronto  district  is  well 
known. 

The  scope  of  the  book  is  indicated  in  print  from  the 
arrangement.  Organization,  Work  Shops,  Interviews, 
Industrial  Reprinting,  Industrial  Surveys,  Medical 
Aspects,  Care  of  the  Blind,  Statistics,  Costs,  and  After 
Care.  There  are  also  several  very  interesting  appendices: 
Statistics  to  December  31st,  1919,  Bibliography,  Length 
of  Courses  In  Other  Countries,  etc. 

Standard  Specification  of  Steel  Highway 
Bridges 

Received  from  Canadian  Engineering  Standards 

Association  "Standard  Specification  of  Steel  Highway 
Bridges",  published  by  the  Association.  This  Specification is  based  on  that  published  by  The  Engineering  Institute 
(then  The  Canadian  Society  of  Civil  Engineers)  in  1912 
and  has  been  brought  up  to  date  by  a  special  committee 
which  the  chairman  is  G.  H.  Duggan,  M.E.I.C.  The  new 
Specification  has  been  drawn  up  to  agree  as  far  as  possible 
with  the  Standard  Specification  of  the  American  Railroad 
Engineers  Association,  and  the  American  Society  for 
Testing  Materials.  Copies  may  be  obtained  from  Captain 
R.J.  Durley,  M.E.I.C,  Secretary  of  the  Canadian  Eng- 

ineering Standards  Association,  Room  112,  West  Block 
Parliament  Buildings,  Ottawa. 

OBITUARIES 

Ernest  George  Henderson,  M.E.I.C. 

Ernest  George  Henderson,  M.E.I.C,  president  and 
general  manager  of  the  Canadian  Salt  Company  and  past- 
president  of  the  Canadian  Manufacturers'  association,, passed  away  in  the  Royal  Victoria  Hospital,  Montreal,  on 
October  13th,  following  an  attack  of  pneumonia. 

Mr.  Henderson,  who  was  62  years  of  age,  under- 
went an  operation,  and  was  doing  fairly  well,  but 

pneumonia  set  in  and  his  death  resulted. 
Mr.  Henderson  was  born  in  Holywood,  County" 

Down,  Ireland,  on  September  14th,  1858,  the  fourth 
son  of  the  late  Rev.  Henry  Henderson  and  S.  Jane- 
Henderson.  He  was  educated  in  Hillbrook  School  and 
College,  Belfast.  Later  he  became  an  articled  pupil 
to  the  engineer  of  the  Belfast  and  County  Down  Railway, 
continuing  this  work  for  four  years  before  his  appoint- 

ment to  the  position  of  assistant  engineer  of  the  Ulster 
division  of  the  Great  Northern  Railway  of  Ireland. 
In  1883  Mr.  Henderson  came  to  Canada  and  was  engaged 
on  surveys  and  construction  work  on  the  main  line  of 
the  C.P.R.,  and  on  re-measurement  of  certain  sections; 
of  that  railway  north  of  Lake  Superior  where  disputes 
had  arisen  between  the  C.P.R.,  and  some  of  the  con- 

tractors. In  1888  he  was  appointed  assistant  engineer 
of  the  C.P.R.  at  Toronto  and  later  resident  engineer 

at  London.  Under  Mr.  Henderson's  direction  the  C.P.R., line  between  Windsor  and  London  was  constructed. 
Mr.  Henderson  left  the  employ  of  the  C.P.R.,  in  1893 
to  superintend  the  construction  of  the  plant  of  the 
Windsor  Salt  Works  which  was  organized  about  that  time 
by  Sir  William  Van  Home  and  his  associates.  Mr. 
Henderson  became,  from  the  outset,  general  manager 
of  the  company  and  later  was  elevated  to  the  presidency. 

In  spite  of  his  heavy  business  responsibilities,  Mr. 
Henderson  found  time  to  devote  a  great  deal  of  attention 
to  other  interests.  For  many  years  he  has  been  active 

in  the  affairs  of  the  Canadian  Manufacturers'  Association 
and  served  as  president  of  that  body  in  1916.  At  the 
time  of  his  death  he  was  a  member  of  the  C.M.A., 
executive.  Mr.  Henderson  was  for  several  years 
a  member  of  the  Windsor  Board  of  Education  and 
served  as  chairman,  and  was  at  one  time  president 
of  the  Windsor  Board  of  Trade  and  later  a  member 
of  the  executive  of  the  Border  Chamber  of 
Commerce.  As  a  member  of  the  Essex  Health  Associa- 

tion, with  the  late  Dr.  Smith,  former  collector  of  customs, 
Mr.  Henderson  shared  a  large  measure  of  the  credit  for 
the  construction  of  the  tuberculosis  sanatoriimi  at  Union- 
on-the-Lake.  He  was  a  delegate  to  the  provincial  and 
general  synods  of  the  Anglican  church  for  twenty-five 
years  and  a  member  of  the  executive  committee. 

Mr.  Henderson  was  intensely  patriotic  and  devoted 
to  the  furtherance  of  every  cause  calculated  to  advance 

the  interests  of  the  British  Empire.  In  the  Sportsmen's 
Patriotic  Association  and  the  Soldiers'  Aid  he  gave 
splendid  service.  The  Children's  Aid  Society  is  another organization  in  which  he  was  deeply  interested. 

Mr.  Henderson  was  one  of  the  original  members  of 
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the  Camidian  Six-iety  of  Civil  KnKinwrs,  Ijeinjj  elextwl  a 
Mcinbt-r  ni  J.miury  1S87;  ht*  was  alsn  a  NIchiIkt  ihc 

Inslitution  ol  L  ivii  l'njiin«*ri  of  Irdand,  the  American 
Nxicty  of  Mevluiucal  lùïKmi-ers  and  of  several  cIuIk. 
lu  ix)htic«.  hv  wa--  a  pruniinent  CouNt-rvative. 

At  the  wet-klv  nuxiiiiK  of  the  liorder  L'hamlx'r  of 
Commerce  on  (At»>lHr  1  Uh.  refi-niKe  w.i  to  the 
paasinK  of  Mr.  Ilendenion  and  the  (oilou  ilution 
was  carried  and  placed  uikmi  the  records  ol  the  ort;aniza- 
lion.  upon  motion  of  Col.  K.  S.  Wi^le  and  Mayor  K.  U. 
Winter: 

"Be  it  rest)lved  at  this  general  meeting  that  the 
members  of  the  liorder  ChanilK'r  of  Commerce  deeply 
deplore  the  p;»ssing  of  Mr.  K.  ti.  Henderstm.  one  of  its 
oldest,  ablest  and  most  energetic  nieml)ers  a  true 
patriot,  a  sterling  citizen  and  a  staunch  and  faithful 
friend;  and  that  the  secretary  be  instructed  to  convey 
our  sincerest  symp;ithy  to  the  wife  and  family  of  our 

late  friend  and  fellow  worker." • 

Harold  Worsley  Ebb  Canavan,  M.E.I.C. 

Harold  Worsley  Ebb  Canavan,  M.E.I.C.  one  of  the 
leading  authorities  on  irrigation  in  Canada,  died  of 

pneumonia  at  Neihart,  Montana,  on  Septemlx*r  22nd. 
Mr.  Canavan  was  bom  in  Toronto  in  18G7.  and  was  a 

member  of  St.  Andrew's  Lodge,  .A.F.  and  A.M.,  and  of the  Benevolent  Protective  Order  of  Elks.  For  seven 
months  previous  to  liis  death.  Mr.  Canavan  was  manager 
of  the  Flohart  Silver  Mines,  Niehart.  Montana.  The 
late  Mr.  Canavan  was  educated  at  the  Toronto  Collegiate 
Institute.  A  civil  engineer  by  prolession  he  was  one  of  the 
most  prominent  members  of  The  K>nii miring  Inslitutf  in 
\ictoria.  in  which  he  was  elected  a  Member  on  Oct.  12th, 
1912.  He  had  met  with  singular  success  in  liis  chosen 
vocation.  From  1884  to  1893  he  was  engaged  in  the 
Sur\eys  Dejjartment  of  the  C.P.R.  and  the  Dominion 
Government  in  the  f*ro\'ince  of  Manitoba,  and  was 
associated  with  the  International  Boundary  Commissions 
in  Alaska  from  1893  to  1897.  He  resigned  from  the 

Government  ser\'ice  in  the  latter  year  to  enter  private 
practice  in  Klondyke,  Atlin  and  Alaska  until  1904.  when 

he  opened  a  practice  in  \'ictoria,  being  a  member  of  the firm  of  Canavan  and  Mitchell  until  the  day  of  his  death. 
One  of  his  outstanding^  local  achievements  was  the  making 
of  the  firsl  and  most  comprehensive  development  for  the 
irrigation  scheme  of  Saanich  from  Elk  Lake. 

The  funeral  took  place  in  \'ictoria  under  the  auspices 
of  St.  Andrew's  Lodge,  No.  49,  A.F.  and  A.M.  Mr. 
Canavan  leaves  a  widow,  three  sons  and  three  daughters. 

• 

Charles  LeBarun  Miles,  M.E.I.C. 

Charles  LeBaron  Miles,  M.E.I.C,  a  well  known 

railway  location  and  construction  engineer,  died  suddenh- 
in  Calgary.  Alta..  on  Monday.  September  13th-1920, 
from  heart  failure  due  to  acute  indigestion.  He  was 
active  in  his  profession  until  the  last  week  of  his  life, 

which  ended  practically  50  years  of  continuous  ser\'ice. 
The  deceased  was  born  in  Magerville,  N.B.  in  1850, 

and  was  descended  from  the  L'nited  Empire  Loyalist stock  of  the  Miles  and  Perley  families  of  Connecticut, 

I'. S.A.  He  was  a  well  known  civil  engineer,  having 
-larted  in  the  early  days  on  railway  survey  work,  which 
look  him  from  New  Brunswick  to  the  Crow's  Nest  Pass. while  in  the  service  of  the  C.P.R. 

>.k.  and  the 

Ju-r  t»  ffin  the-  Indinn  nuthrralc  of  IKf!    Mr    .M:!(  s 
was  at  I  ! 
by  Ind  1 

from  .^' 

COndltl'i.'!      r.  miii^;    m.h     m    ijir    i;i-i     n»    i'/iriri| 
of  the  Indian  i 

From  1881^  I.. 
of  the  C.P.R.  on  li 

also  ber\'ed  on  the 
(i.T.P.  in  New  Bru;,  ....^  ....v..  J,....  ̂ ..,.u. 

llie  late  Mr.  MiU-s  came  to  Caltçarv  in  1912  and  was 

a  remarkably  ;■ 
He  was  in  the  i 
of  the  Centre  street  bii' 
ingfirmof  Haddinand  .M.      . 

He  is  survived  bv  his  wife.tl  .ind  two 
His  sons  are:   H.    R.    Mil- 
divisioiKil  ent'ine<-r.  who  is  c 
in  the  Cn^  •   count r>,  L.  L.  M.  .  of 
Toronto,   .\  chief  engineer  to  '  and 
York  Roads  Commission,  and  B.  P.  Miles,  < 
formerly  an  engineer  with  the  G.T.P.  Rl\ .,  ai. .  ....  l  .   .:  , 
and  now  in  the  mercantile  biisiness. 

Mr.  Miles  I.  '  '    "  '      '       ', 
in  connection  v. 
and  was  well  known  lur  his  ni.: 

in  the  early  days.     He  also  had         ■  :i 

stories,  and  loved  to  recite  Dr.  Drummond's  '  Habitant  ' which  he  learned  almost  entirely  by  heart. 
Mr.  Miles  was  one  of  the  original  charier  members 

of  the  former  Canadian  Society  of  Civil  Ent'i  < 
been  admitted   an   Associate   Member   in  a 
Member  in  1890. 

• 

John  Cole  Gwillim,  M.E.I.C. 

John  Cole  Gwillim.  \LE.I.C..  died  in  Kingston  on 

.\ugusl  19lh.     Mr.  Gwillim's  health  had  h»  -a 
for  a  considerable  period,  improving  in  the  -.i 
he  was  exploring  mineral  lands  in  British  c  and 

failirig  on  his  return  to  duty  at  Queen's  L;..   .: 
The  late  Professor  Gwillim  was  bom  in  I86t<  at  Laver 

t .. 

-.'e 

Court,  Clifford.  Herefordshire.  England,  and  at  ' 
of  13  came  to  Canada  with  liis  parents,  sett 

Winnioeg.  After  preparation  at  St.  John's  cu..c^e. 
Winnipe;^'.  he  entered  McCiill  where  he  took  the  mining 
engineering     course,     and  i-d     in  ;1 
1903  lie  was  engaged  in  the  .    ,  of  his  p  .i 
mining  engineer  in  the  West,  part  ol  the  time  as  .  r 
of   the   Geological   Sur\ey.     In    1903   he   w»-  > 

Queen's  University  where  he  occupied  the  c'  ^ 
engineering.     In  the  summers  he  contin'.:  -^         .t.ii  «^-ik 
ia  the  West,  for  a  number  of  \ears  i  the  c«al 
lands  of  the  Canadian  Pacific  :  .i::a  laier  the  oil 
fields  of  .\lberta  for  the  same  Hi-  last  work 
in  the  field,  done  in  1919.  w.  e 
Peace  River  oil  field.     .\s  a  -  1 
few  equals  in  Canada  and  as  a  tt  d 

by  his  colleagues  and  students.     M;.  ̂   --d 
a  member  of  the  Canadian  Societv  ol  Civil  Engineers  on 

January  14th.  1904. 
In  October.  1900.  Prof.  Gwillim  was  married  to  Miss 

Jane  Birch,  \ancouver,  B.C  who  survives  with  one 
daughter. 
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Garnet  Rankin,  S.E.I.C.,  is  at  present  employed  in 

the  City  Architect's  Department,  Toronto,  Ontario. * 

Walter  P.  Copp,  A.M.E.I.C,  has  been  appointed 
Professor  of  Engineering  at  Dalhousie  University,  Halifax, 
N.S. 

E.  Ian  W.  Jardine,  A.M.E.I.C,  formerly  of  Winnipeg, 
is    now   with   the    Hydro-Electric   Power   Commission, 
Toronto,  Ont. 

* 

John  H.  Curzon  Esq.,  A.M.E.I.C,  has  recently  been 
appointed  to  the  staff  of  the  University  of  Toronto  as 
demonstrator. 

* 

Morris  Knowles,  M.E.I.C,  recently  gave  an  illus- 
trated talk  on  City  Planning  to  the  Chamber  of  Commerce, 

London,  Ontario. * 

F.  W.  Townsend,  A.M.E.I.C,  formerly  of  Regina, 
is  now  with  the  London  &  Pacific  Petroleum  Co.,  Ltd., 
at  Talara,  Peru. 

H.  L.  Bunting,  A.M.E.I.C,  has  left  for  England, 
and  for  the  present  will  be  resident  in  Nuneaton,  War- 

wickshire, England. * 

C  Harry  Fox,  A.M.E.I.C,  has  been  promoted  from 
division  engineer,  Canadian  Pacific  Railway,  to  assistant 
district  engineer,  Canadian  Pacific  Railway,  Manitoba 
division. 

J.  P.  Robson  Esq.,  A.M.E.I.C,  has  recently  joined 
the  staff  of  the  Wayagamack  Pulp  &  Paper  Company 
Ltd.,  Three  Rivers,  Que. 

G.  F.  Layne  Esq.,  Jr.E.I.C,  is  at  present  employed 
in  the  technical  department  of  Price  Bros.  &  Co.,  Ltd., 
at  Kenogami,  Que. 

John  A.  Macdonald,  S.E.I.C,  formerly  at  Halifax, 
N.S.,  is  at  present  resident  in  La  Paz,  Bolivia,  in  con- 

nection with  mining  work. 

R.  F.  Macdonald  Esq.,  A.M.E.I.C,  formerly  with 
B.  F.  Goodrich  Co.,  Akron,  Ohio,  has  joined  the  staff  of 
Harrington  Howard  &  Ash,  in  Akron,  Ohio. 

Brigadier-General  H.  T.  Hughes,  A.M.E.I.C,  is  at 
present  in  Belgium  in  connection  with  the  work  of  the 
Canadian  Battle  Exploit  Memorials  Committee. 

H.  T.  Hazen  Esq.,  M.E.I.C,  in  addition  to  being 
engineer  of  Maintenance  of  Way,  C.N.R.,  will  temporarily 
perform  the  duties  of  chief  engineer,  C.N.R.  at  Toronto. 

G.  P.  Cole,  M.E.I.C,  has  resigned  from  the  Public 
Works  Department  and  has  accepted  an  appointment 
with  the  Mesopotamian  government  on  irrigation 
development. 

J.  P.  Anglin,  M.E.I.C,  addressed  the  annual  meeting 
of  the  Royal  Architectural  Institute  of  Canada,  on 

October  2nd  in  Ottawa  on  "Labour  and  the  Building 
Construction  Industry". * 

Reid  McManus,  A.M.E.I.C,  has  been  elected  a 
member  of  the  Legislature  of  New  Brunswick,  and  is 
the  only  engineer  at  present  representing  the  province  in 
its  Legislative  Assembly. 

* 

George  W.  Hudson,  formerly  with  Dominion  Foundry 
&.  Steel  Company,  of  Hamilton,  Ont.,  has  accepted  a 

position  as  demonstrator  in  laboratory  work  at  Queen's University,  Kingston,  Ont. 
* 

John  R.  Dunbar,  S.E.I.C,  formerly  with  the  Geodetic 
Survey  in  Nova  Scotia  has  accepted  a  position  with  the 
engineering  department  of  the  Canadian  Westinghouse 
Co.,  Ltd.,  Hamilton,  Ont. 

* 

Peter  Gillespie,  M.E.I.C,  who  for  nine  years  has  been 
Associate  Professor  in  the  Department  of  Applied  Mechan- 

■  ics  in  the  Faculty  of  Applied  Science,   University  of Toronto,  has  been  promoted  to  the  rank  of  Professor. * 

W.  L.  Reford  Stewart,  S.E.I.C,  has  recently  been 
transferred  from  Kitchener  to  Montreal,  his  present 
address  being  c/o  Lockwood  Greene  &  Company  Ltd., 
Canadian  Consolidated  Rubber  Company,  Guy  Street, 
Montreal. 

D.  G.  Calvert,  A.M.E.I.C,  recently  on  the  engineer- 
ing staff  of  Proctor  &  Gamble  Company,  Cincinnati, 

Ohio,  has  been  appointed  resident  engineer  of  the  con- 
struction of  the  Fort  William  Paper  Company's  Plant at  Fort  William,  Ontario. 

Lieut.  J.  F.  Brett,  Jr.E.I.C,  who  has  been  employed 
by  the  City  of  Montreal,  since  his  return  from  overseas 
in  March  1919,  as  asst.  engr.  P.W.D.  was  nominated  by 

the  administrative  com'n.  on  Sept.  25th,  as  designing  engr on  the  Montreal  Water  Foard. 
* 

J.  J.  Macdonald,  M.E.I.C,  has  recently  been 
promoted  from  position  of  designing  engineer  to  chief 
engineer  of  W.  Alban  Richards  &  Company  Limited, 
engineers  and  contractors,  London.  Mr.  Macdonald 
now  has  charge  of  several  contracts,  including  the  grain 
elevator  at  Bristol,  costing  $1,000,000.00. 

Brig.-Gen.  C  J.  Armstrong,  C.M.G.,  C.B.,  M.E.I.C, 
has  been  appointed  Hon.  President  of  the  Montreal 
Infantry  Association,  which  was  formed  at  a  mass  meeting 
of  the  infantry  officers  of  the  Montreal  active  militia  held 
recently.  At  the  same  meeting  Brig.-Gen.  G.  E.  McCuaig, 
C.M.G.,  D.S.O.,  A.M.E.I.C,  was  appointed  President  of 
the  association. * 

B.  L.  Barnes,  M.E.I.C,  of  the  Can.  General  Electric 
Co.,  Peterborough,  has  been  notified  recently  that  he  has 
been  appointed  a  member  of  the  Committee  on  Electrical 
Machinery  of  the  A.I.E.E.,  for  the  year  beginning  August 
.1st,  1920.    This  is  one  of  several  technical  committees 



JOURNAL  OF  THE  E  N  (J  I  N  £  Ë  K  1  N  U  INSllll  1».  OF  CANADA 

^i*.' 

fornit^  til  prumotr  and  cu-urdinate  liiiititute  activitirti  in 
thfir  rfs])nii\r  fields,  arid  t«>  rivoninund  standurdif^itiouN 
aiKl  nonuiKlalurr  lo  llu*  Standards  Ctuniniltt'c. 

J.  A.  Ilt-ainan,  M.K.I.C  ,  Iim-^  r^vntlv  Jvf»  :«pivtirnt^ 
assistant     chief    entjintHr.     *' Natiomd  Kvs..  and  (.irand  1 

Mr.  Hcanian  was  Utu  at  Mtntpliis.  I  tnii  .  was  fduiaii-d 
at  Collejjiate  Inslituti*.  lA)iidon.  Out.,  and  MiC.ill  Inivt-r- 
sity.  and  lus  Ixvn  wuh  the  linuid  Trunk  Pacific  RIy.. 
and  Cirand    Trunk   Rlv..  since  Kr;'du;tti<in.  havi; 

fron»  resident  en^;lnlvr  to  his  preM-nl  position  of .; 
chief  en^neer  of  tlie  (.-ombined  Wi'stern  Lines. 

W.  J.  Dick.  M.K.I.C.  published  some  months  a^u  a 

pamphlet  on  "I'tilverizetl  Kuel,  Its  I'se  and  Possibilities". throu>;h  the  Commission  of  Conservation,  Ottawa.  The 

demand  for  this  jiamphlet  has  Ixt-n  very  jtrt*at,  and 
indicates  the  interest  taken  in  the  search  for  a  low  price 

fuel  of  hinh  <  '  \ .    Mr.  Dick,  formerly  mininj;  engin- 
eer to  the  c  u>n  of  Conservation,  is  a  reco^;nized 

\  on  Canada's  fuel  and  ix)wer  problems,  and  his :  work  has  ̂ ;one  far  towards  indicating  the  methods 
by  which  these  problems  must  be  solved. 

Samuel  J.  Hungerford,  M.E.LC,  has  been  appointed 
Nnce-president,  operation  and  maintenance,  of  the  Cana- 

dian National  R\s.,  headquarters  at  Toronto.  Mr.  Hun- 
gerford was  born  near  Bedford.  Que.,  in  1872,  and  has 

been  in  railway  service  since  1886.  Mr.  Hungerford  has 

been  successivel\'  assistant  foreman,  general  foreman, 
superintendent  of  C.P.R.  Locomotive  Shops,  Winnipeg, 
and  in  1910  was  appointed  superintendent  of  rolling  stock, 
Canadian  Northern  Ry.,  at  Winnipeg.  In  1918  Mr. 
Hungerford  was  appointed  general  manager  of  the  Eastern 
Lines,  C.N.R.,  and  in  December.  1918,  assistant  vice 
president,  operation,  construction  and  maintenance, 

Canadian  National  R>'s.,  Toronto. 

Joseph  C.aston  Legrand,  NLE.LC,  has  recently  been 
apfxjinted  bridge  engineer.  Western  Lines,  Canadian 
National  Rys.,  and  Grand  Trunk  Pacific  Ry.,  Winnipeg. 
Mr.  Legrand  was  born  at  Sompuis,  Marne,  France,  in 
1861,  and  held  positions  both  in  connection  with  miliiar\ 
engineering  work  in  France  and  construction  of  mining 
plant  in  Wales.  Mr.  Legrand  lus  been  in  Canada  since 
1^91,  and  has  been  with  the  Grand  Trunk  Pacific  Rly.. 
since  1906.  During  his  service  with  the  Grand  Trunk 
Pacific  Rly..  Mr.  Legrand  has  been  responsible  for  the 
design  of  its  permanent  bridges,  stations,  locomotive 
houses,  coaling  and  fuel  oil  stations,  power  and  heating 

plant,  warehouses  and  whar\-es.  He  is  a  member  of  the 
American  I^ilway  Engineering  Association. 

F.  W.  W.  Doane,  M.E.LC,  city  engineer,  HaHfax. 
N.S.,  has  been  appointed  a  member  of  a  commission  of 
three,  to  enquire  into  the  Nova  Scotia  highways  situa- 

tion, of  which  commission  Mr.  Justice  Mellish  is  chair- 
man.    The  commission  is  empowered  to  inquire  into: 

(1)  All  such  acts  and  transactions  as  relate  to  the 
construction  of  Federal  Aid  Roads  so-called)  in  the 

l*rovince  of  Nova  Scotia,  including  (but  not  so  as  to 
restrict  the  generality  of  the  foregoini;>.  the  question 
of  ihe  correctness  of  the  measurements  of  quantities 

aiKl    the 

fr       •' 

of    materiaU 
V 

c"oi»t  and  w  >- 

sary; 

(3i  tlu"  purtluist-  III  in.ii  !iiii<-r\    :i!id  i.tlui   !iu<tcrialk 
aci|ui((il  li\   of   iiir  i)t<-  1':  :    and 
to  re|K>rt  \n  the  Luuli-iuni  *.■-..  ii...i 

EMPLOVMEM    BLREAL 
t 

To  make  this  department  more  valuable  it  i» 
proposed  that  in  future  advertisement»  of 

situations   \acant   should   state   salary, 
and   give    details    of    requirrmcnls. 

Situations  \'acant 
luktruinmlfuau 

Instrumentman  for  two  or  thr.-.-  month-  Rush 
e.xperience  advisable.     Salary  ■  i- 
tions;  about  S6.00  a  day,  and  caj^.i-^       i^  ■.  i— .. 

Civil  Enftintrrr  fur  Railroad  Localioa 

Civil    Engineer.     Of   good    experience   on    railroad 
location  and  c<  '  n.     W:r  y 
of  Quebec  lo  I.  .,e  of  a  1'  f 
Lake   St.   John   and    between   Lh: 
Employment  of  several  vears  for  cu;..,,.         ^   .v 
$250.00  a  month.     Box  168. 

.assistant  Lngine<rr  for  Railroad  Location 

.Assistant  Enginei-r.  To  take  chi;:  '               ;- mental  work  on  locating  survey  of  a  i.  t 
of   Lake    St.    John   and  Chicoutimi.  Salary.    $lâu.uO 
a  month.     Box  169. 

Railway  Draufthcnxan 

Draughtsman  for  railway  olTice  in  Montreal.  Several 
years  experience  necessary.  Salary  about  SI 75.00  per 
month.     Box  171. 

Transi  I  man 

Transitman  at  ab< 
at  about  $125.00  per  niL  .    ̂  
proportionate  to  experience.     Box  172. 

Mechanical  Uniu&hisman 

Mechanical    drau^'"  '     nuchxne 
layout    and    design.    ..  <•    wi»rk. 
preferably    with    pulp   a:.d    jiajx: 
large   pulp   and   paper   Compain 
Salary,   $150.CKJ   to   $200.00   per   ntonili.   depetidutg   un 
experience.     I^x  175. 

Two  or  ihrc^  l><-»i&iiin£  l>rau£ht*nirn 

Two  or  three  designing  draughts-nen  for  limber  and 
steel  f  '     t  at  Niagara  Falls.    Salarv  about 
$190  111  .76. 
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Mechanical  Engineer  for  Pulp  and  Paper  Company 

First  class  mechanical  engineer  for  Pulp  and  Paper 
Company  in  Ontario.  Electrical  experience  desirable. 
Salary  about  $5000.00  a  year.    Bo.x  177. 

Salesman 

Young  man  with  thorough  knowledge  of  steam 
power  plant  equipment  wanted  as  sales  engineer. 
Previous  selling  experience  preferable,  applicant  should 
not  be  over  thirty  years  of  age.  State  experience, 
education,   age,  married  or  single,  present  occupation. 
Box  178. *   *    * 

The  Civil  Service  Commission  of  Canada  hereby 
give  public  notice  that  applications  will  be  received  from 
persons  qualified  to  fill  the  following  positions  in  the 
Civil  Service  of  Canada  : — 

Superintendent,  Aircraft  Repair  Section 

1624.  A  Superintendent  for  the  Aircraft  Repair 
Section,  Air  Board  at  Camp  Borden,  at  an  initial  salary 
of  $2,940  per  annum,  which  will  be  increased  upon  recom- 

mendation for  efficient  service  at  the  rate  of  $180  per 
annum,  until  a  maximum  of  $3,300  has  been  reached. 
Tliis  initial  salary  will  be  supplemented  by  whatever 
bonus  is  provided  by  law. 

Duties. — Under  direction  to  lay  out  and  direct  the 
work  of  overhauling,  repairing,  assembling,  and  erecting 
aeroplanes,  seaplanes,  and  flying  boats  and  to  direct  the 
work  of  making  aircraft  parts  from  plans  and  specifica- 

tions; to  supervise  the  work  of  an  aircraft  repair  section 
whether  employed  upon  construction  or  repair  work; 
and  to  perform  other  related  work  as  required. 

Qualifications. — Education  equivalent  to  high  school 
graduation  ;  at  least  ten  years  of  experience  as  a  carpenter 
or  similar  woodworking  tradesman;  five  years  of  which 
shall  have  been  in  a  supervisory  capacity;  extended 
experience  in  the  construction,  rigging,  and  repair  of 
aircraft  ;  ability  to  handle  men. 

Examination. — Subjects  and  Weights  as  follows: 
Education,  Training,  and  Experience,  4;  Oral  Interview, 
if  necessary  in  the  opinion  of  the  Commission,  1. 

This  position  was  advertised  September  2nd,  1920, 
and  is  now  read  ver  tised. 

Situations  Wanted 
Civil  Engineer 

A.M.E.I.C,  14  years  with  Canadian  Railway  Com- 
pany, Draftsman,  Instrumentman,  and  Engineer  in 

charge,  thorough  training  in  Building  Construction  and 
Quantity  Surveying,  desires  position  in  Eastern  Canada. 
Box  43-P. 

Construction  Engineer 

Construction  Engineer,  B.Sc,  A.M.E.I.C,  with 
17  years  experience  on  design  and  detail  of  bridges  and 
structures,  steel  and  concrete,  superintendent  and 
engineer  of  buildings  and  public  work,  desires  position, 
as  construction  engineer  with  corporation,  or  as  superin- 

tendent with  contractors  or  as  designer  with  consulting 
engineers.  Full  particulars  of  experience  and  references 
furnished.     Box  44-P. 

Reinforced  Concrete  Design 

Reinforced  concrete  designs  and  estimates,  plans 
executed.    Box  44-P. 

Members'  Exchange 

Transaction  Inst.  C.E.     For  Sale 

Set  transaction  Inst.  C.E.  1881  to  date  12  vols,  for 
sale,  are  bound,  should  be  worth  $100.00  to  any  member 
acquiring  eng.  library.     Box  3-A. 

For  Sale 

Transit  and  level  for  sale.    Box  9-A. 

J 
BRANCH  NEWS 

Montreal  Branch 

\ 
I 

•— o 

J.  L.  Busfield,  A.M.E.I.C,  Secretary-Treasurer. 

The  following  programme  has  been  arranged  for  the 
first  half  of  the  1920-21  season. 

Oct.  14 — "Some  Problems  of  a  Consulting  Engineer", 
By  T.  Kennard  Thomson,  M.E.I.C. 

Oct.  21 — "Pipe  Casting  by  the  Centrifugal  Process", By  Andrew  F.  Macallum,  M.E.I.C. 

Oct.  28— Moving  Pictures. 

Nov.  4 — "Modern  Superheater  Practice",  By  H.  B, Oatley. 

Nov.  11 — "Commercial  Air  Service  in  Canada",  By H.  P.  Hamilton. 

Nov.  18 — "Heating  and  Ventilation  of  Paper  Machine 
Rooms",  By  E.  A.  Ryan,  A.M.E.I.C. 

Nov.  25 — "Some  Financial  Aspects  of  Canadian 
Forest  Resources",  By  R.  O.  Sweezey,  M.E.I.C. 

Dec.  2 — "The  St.  Francis  River  Water  Storage",  By 
A.  Duperron,  A.M.E.I.C. 

Dec.  9— "13,000  Volts  Surge  Protectors",  By  Read 
&  Cunha. 

Dec.  16 — "Overall  Thermal  Efficiency  in  Everyday 
Engineering  Practice",  By  G.  P.  Cole,  M.E.I.C. 

Meetings  are  held  every  Thursday  evening  at 
8.15  p.m.  sharp.  Visiting  members  from  out  of  town 
who  are  able  to  attend  any  meetings  are  requested  to 
communicate  with  any  of  the  members  of  the  Reception 
Committee,  as  it  is  the  desire  of  the  Montreal  Branch 
to  extend  a  cordial  welcome  to  members  from  other 
Branches. 

On  October  14th,  T.  Kennard  Thomson,  M.E.I.C, 

gave  an  address  on  "Some  Problems  of  a  Consulting 
Engineer".  There  was  a  very  large  audience,  in  fact  so 
great  that  a  large  number  of  the  audience  had  to  stand. 

The  first  part  of  Dr.  Thomson's  address  was  devoted to  a  discussion  on  the  water  power  possibilities  at  Niagara 
Falls.  The  five  pioneer  companies  which  went  into 
Niagara  power,  developed  about  600,000  horse  power  at 
a  cost  of  about  65  million  dollars,  or  about  100  dollars 
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per  horse  power,     'ï\\e  Caitadian  "Hydro",   lidckcd  by 
the  l*ro\iiKf  .     I  '  lit  much  o(  tlu?.  jinwer  from 
thf  j»î(>'ittr   I  in  iiiDf  To  t«-fi  dollar'-  fvr 

|i\,  ■  :i  ■;!    :i:.i  •    .iMl    !  I  l.::.i  . .  _  ■    ■  - 
1  '  <•.  to  3f.  pt-r  kilowatt  hour,  corresixindiiij;  t«)  5«l<il».u» 
to  lUOO.OO  i»er  lK>r>e  jjower.  Not  haviii);  enouKh  |)ower  Ut 
supply  the  deniaiid  the  Ihdro  commeiKt-d  the  Chipixiwa 
Creek  deveU>pmfiit,  involving  the  construction  of  a  caiuil 
ahout  11."  ,  miles  loni!.  with  a  ca|xtcity  of  lO.OOC)  cubic  feet 

jv  ■   ,f  ;iot)'.  resulting  m  an  «>uti)ut  t>f 
N  <iei  horse  |>ower.     II  the  Hydro 
1  ilieir    intake    and    corrected    the 

di      .-  .  ..l>out  LIX)'  could  have  l)een  obtained 
at  the  tails,  thereby  obtaining  two-thirds  of  the  |x>wer 
without  the  expensive  canal  LX>nstruclion.  The  additional 
llX>.tXX)  horse  power  will  cost  Ontario  from  $5<>0.00  to 
SIOUO.OO  per  horse  power,  as  against  SlOU.tX)  per  horse 
ix»wer  of  the  live  pioneer  comjxinies.  and  $50.U0  per  horse 
power  as  could  be  oblaine<l  by  a  dam  proposed  by  Dr. 
Thomson  in  the  Lx)wer  Niajjara  Kiver.  in  the  rapids  at 

Foster's  Flats,  some  four  miles  below  the  falls,  taking 
advantage  of  the  drop  of  102  feet  in  the  Niiigara  River 
from  the  base  of  the  falls  to  Lewiston.  The  construction 
of  such  a  dam  would  iinolve  no  serious  engineering 
diflkulties  and  will  permit  the  entire  use  of  the  minimum 
How  of  the  river,  which  is  about  22,000  cubic  feet  per 
second  Tlus  \s  ill  develop  two  million  horse-power  at  a  cost 
of  less  tl\an  $100,000.  The  speaker  empluisized  the 
present  ice  troubles  in  the  neighbourhood  of  Niagara  Falls 
and  stated  that  they  would  be  largely  obviated  if  the 
proposed  dani  were  constructed. 

He  illustrated  his  talk  with  a  number  of  lantern 
slides  showing  various  phases  of  the  proposed  scheme. 

In  the  second  part  of  his  address  Dr.  Thomson  showed 

a  number  of  slides  illustrating  the  histor\-  and  growth  of 
the  City  of  New  York  from  the  time  of  the  first  settlers 
to  the  present  day.  and  he  discussed  methods  of  improving 
trartic  conditions  by  building  elevated  roadways  around 
the  water-front  and  a  proposed  sextuple  tunnel  to  take 
the  place  of  the  twin  highway  tunnel  under  the  Hudson 
River,  the  construction  of  which  has  recently  been 
commenced.  He  also  showed  slides  illustrating  his  scheme 
of  reclaiming  many  square  miles  of  land  and  diverting 
the  East  River. 

The  second  meeting  of  the  season  was  held  on 
October  21st.  at  which  a  paper  by  A.  F.  Macallum, 

M.E.I.C,  on  "F*ipe  Casting  by  the  Centrifugal  I^ocess" 
was  read  by  F.  W.  Hudson,  of  the  National  Iron  Corpora- 

tion of  Toronto  in  the  absence  of  the  author.  The  chair 

was  taken  by  Mr.  Comix;  and  a  "standing-room-only" 
audience  was  present. 

After  dealing  with  the  history  of  cast  iron  pipe 

manufacture  the  author  stated  that  the  present  specif- 
ications for  cast  iron  pipe  are  based  on  iron  having  a 

tensile  strength  of  19,000  pounds.  When  higher  standards 
are  given  under  the  present  foundry  practice  and  mixtures, 
the  pipe  is  apt  to  be  brittle.  On  account,  however,  of 
new  methods  being  adopted  in  manufacturing  cast  iron 
pipe,  consideration  is  being  given  to  the  revision  of  the 
specifications  to  meet  these  new  conditioixs.  This  new- 
pipe,  developed  b>-  de  Lavaud,  a  French  engineer,  is  now 

bcinii  nutnufaclurrd  aitd  introduced  in  ttu»  cuunlrs .  ahd 

exluiU>>ti\e  te^t^  wit!      ' 
I  hr    !ifW     \\])t-    <<(     ; 

metal  is  intrtxiuced  into  a 

drical  mould,  wK.  i.    I'\  ili> 
molten  metal  i- 
of  the  mould.     \\  niiu:  .1  11  «  -- .  ■ 
from  the  mould  at  a  red  heat. 
leaving  th« 
chilled,  bui 
Ix-cumes  Un.. 

pi|x-.     It  al cast   in   sand  moulds  and   lias  not   the  s«  . 

impurities  often  found  in  ̂ ;"'''  ■  •-'   ""-- 
quence  the  pipe  is  a  honv 
iron  throughout,  having  ii' 
lias  a  Very  high  tensile,  cr^ 
shock    values.     It    can    thertluic    tx.    uuCt    \i: 

thinner   than   the   sand   moulded   pip»',    i<<T  ex..  a 
12  ft.  length  of  6  in.  pipe  weighs  :  as  compared 

with  A'M  lbs.  for  a  sand  cast  pipe  <■:  .'iie  diamt!t-r. The  author  also  dealt  with  a  number  of  other  aci 
of  this  process  of  manufacturing  pipes,  arid  the  ...»  ...—^ 

was  well  illustrated  b\-  means  of  a  moving  picture  film 
specially  prepared  for  the  purpose. 

At  the  formation  of  "  Electrical  Co-operative  Associa- 
tion of  the  Province  of  Quebec  "  held  in  ̂ î  '  '  . following  members  of  the  Montreal  branch  .  ; 

to  the  e.xecutive  of  the  new  .\s;,ociaiion:  - 
President,  K.  B.  Thornton,  .•\. M.E.I.C.  Montreal 

Public  Service  Corporation;  \ice-Presidents:-  J.  B.  Wood- 
yat,  A.M.E.I.C.  Dr.  L.  A.  Herdt,  M  E.I.C..  Consulting 

Engineers:— J.  M.  Robertson,  M.E.I.C,  DeGaspe  Beau- 
bien,  A.M.E.I.C 

The  new  Association  plans  to  unite  the  interests  of 
the  manufacturer,  the  contractor-dealer,  the  jobber,  and 
the  central  station. 

Kingston  Branch 

ir.  /'.  W'lltfar,  .W.t./.t'.,  Seeretary-Tr«uvrfr. 

The  annual  meeting  of  the  Kingston  Branch  of  The 
Kiuji uteri ng  InftttuU  was  held  in  Carruthers  Hall,  on 
Thursday,  October  14th..  Colonel  Macphail  in  the  chair. 

After  the  presentation  of  the  financial  rqxirt  the 
following  officers  were  elected:  - 

Chairman:  J.  M.  Campbell.  M.E.I.C. 

\ice-Chairman:  .\le.\ander  N!  'M.E.I.C. 
Secretary-Treasurer:  W.  P.  \...    .M.E.I.C 

Branch  E.xecutive:  Chaimian,  X'ice-chairman.  Secre- 
tary and  A.  L.  Clark,  A.E.I.C 

Conunittee  on  Policv:  Chainnan,  \'ice<haimian. Secretary,  L.  M.  Arklev.  M.E.I.C.  D.  W.  Munn. 
A.M.E.r.C 

Committee  on  Remuneration:  Chairman.  Vice<hair- 
man.  Secretarv,  W.  L.  Malcolm.  M.E.I.C,  D.  W.  Munn. 
A.M.E.I.C 
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Committee  on  Meetings  and  Papers:  Convenor:  D.  S. 
Ellis,  A.M.E.I.C;  Secretary:  A.  Jackson,  A.M.E.I.C; 
Members:  A.  L.  Clark,  A.E.I.C,  L.  T.  Rutledge, 
A.M.E.I.C. 

The  following  were  elected  Affiliates  of  the  Kingston 
Branch: —  T.  F.  Twiss,  Royal  Military  College,  Kingston 
Ont.;  F.  H.  Day,  Royal  Military  College,  Kingston,  Ont' 

The  first  professional  meeting  of  the  Branch  will  be 
held  in  Carruthers  Hall,  on  Tuesday,  November  2nd,  and 
future  meetings  on  the  first  and  third  Tuesdays  of  the 
month. 

The  committee  on  Meetings  and  Papers  has  in  hand 
the  preparation  of  a  programme  for  November  and 
December, — lectures  on  technical  subjects  of  interest  to 
the  different  branches  of  the  profession. 

Professor  D.  S.  Ellis,  A.M.E.I.C,  has  designed  and 
installed  several  important  additions  to  the  Hydraulic 

Laboratory  at  Queen's. 

T.  S.  Scott,  M.E.I.C.,  has  a  contract  on  the  provincial 
highway  construction  at  Brockville,  Ont. 

Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary- Treasurer. 

The  opening  meeting  of  the  Peterborough  Branch 
was  held  in  the  Board  of  Trade  Rooms,  on  Thursday, 
October  14th,  1920.  R.  H.  Parsons,  M.E.I.C,  City 
Engineer  and  Chairman  of  the  Branch  presided. 

The  Speaker  of  the  evening  was  Hon.  W.  A.  McLean, 
M.E.I.C  ,  Deputy  Minister  of  Highways  for  Ontario,  who 
described  the  provincial  highway  system  to  the  large 
audience  present.  By  means  of  motion  pictures  and 
lantern  slides  the  making  of  various  types  of  roads  and 
pavements  was  shown  in  detail. 

Mr.  McLean  was  accompanied  by  George  Hogarth, 
M.E.I.C,  chief  engineer  of  the  Highways  Department, 
who  also  addressed  the  meeting. 

Among  those  present  were  the  reeves  of  the  surround- 
ing townships,  the  warden  of  the  County,  and  the  mayor 

of  the  City. 

Before  the  meeting,  the  guests  were  entertained  at  a 
supper  in  the  Empress  Hotel  Grill  Room  by  the  members 
of  the  Branch.  Mr.  McLean,  in  a  short  speech  told  of  the 
interest  he  felt  in  the  affairs  of  The  Institute,  and  com- 

plimented the  local  Branch  on  the  progress  since  its 
inception  a  year  ago. 

Henry  Holgate,  M.E.I.C,  who  is  making  a  report  on 
the  water  power  situation  on  the  Trent  watershed,  was 
also  present,  and  congratulated  the  Branch  on  its  active 
appearance. 

Toronto  Branch 

H.  A.  Goldman,  A.M.E.I.C,  Secretary-Treasurer. 
At  a  meeting  of  the  Executive  Committee  of  the 

Toronto  Branch,  held  on  September  30th,  a  resolution 
was  adopted  to  appoint  a  Membership  Committee  to 
inaugurate  a  campaign  to  raise  the  membership  of  the 
Branch  to  at  least  five  hundred. 

The  following  members  were  appointed  to  the 
Membership  Committee:  —  Messrs.  W.  E.  M.  Bonn, 
A.M.E.I.C,  A.  E.  K.  Bunnell,  A.M.E.I.C,  H.  J.  Caldwell, 
C  D.  Dean,  A.M.E.I.C,  T.  U.  Fairlie,  A.M.E.I.C, 
F.  B.  Goedike,  A.M.E.I.C,  E.  A.  Gibson,  A.M.E.I.C, 
W.  J.  Smither,  A.M.E.I.C,  E.  M.  Proctor,  A.M.E.I.C, 
R.  B.  Young,  A.M.E.I.C,  J.  Jack,  A.M.E.I.C,  A.  B.  Jupp, 
A.M.E.I.C,  M.  A.  Stewart,  A.M.E.I.C,  Geo.  Phelps, 
A.M.E.I.C,  I.  H.  Nevitt,  M.E.I.C,  J.  M.  Oxley, 
A.M.E.I.C,  O.  H.  Shenstone,  Jr.E.I.C,  E.  Dean  Wilkes, 
A.M.E.I.C.    Mr.  J.  M.  Oxley  to  convene  the  first  meeting. 

The  Committee  has  the  power  to  increase  its  mem- bership. 
* 

The  Opening  Meeting  of  the  Toronto  Branch  was 

held  at  the  Engineers'  Club  on  Thursday,  October  7th, 
1920  at  8.15  P.M.  The  Chairman,  R.  O.  Wynne-Roberts, 
M.E.I.C,  presided. 

Mr.  Wynne-Roberts  delivered  an  excellent  address 
on  the  work  that  The  Institute  could  and  should  do.  He 
outlined  ten  questions  on  policy  which  should  form  the 
ground  work  for  discussion  at  the  meeting  on  October 
14th,  when  the  whole  evening  will  be  given  up  to  a 
discussion  of  the  policy  for  the  E.I.C  He  urged  all 
members  to  assist  in  the  canvass  for  new  members.  The 
aim  is  to  bring  the  membership  up  to  500.  The  number 
at  present  stands  at  330. 

Mr.  Wynne- Roberts  lamented  the  fact  that  many 
engineers  are  remaining  outside  of  any  organization. 
Special  emphasis  was  placed  by  the  Chairman  upon  the 
necessity  of  The  Engineering  Institute  participating  more 
actively  in  matters  pertaining  to  public  welfare,  muni- 

cipal improvement  and  the  development  of  Canada's natural  resources.  In  connection  with  this  phase,  Mr. 
Wynne- Roberts  suggested  for  discussion  the  advisability 
of  securing  men  of  acknowledged  prominence  to  address 
The  Institute  upon  such  matters  as  labor  questions  and 
economic  subjects. 

The  speaker  referred  to  the  duty  of  engineers  to  bring 
all  parties  together  in  cases  of  dispute  between  Capital 
and  Labor,  in  so  far  as  engineers  are  the  middlemen. 

"Our  meetings  should  be  forums  of  public  discussion," 
stated  Mr.  Wynne-Roberts. 

In  outlining  a  policy  for  the  future  discussion  of  the 
local  Branch  members,  the  Chairman  suggested  that  the 
annual  dues  be  doubled.  If  adequate  funds  are  not  forth- 

coming, it  is  the  opinion  of  the  Chairman  that  the  activities 
of  The  Institute  will  suffer  curtailment.  He  hopes  that 
the  members  will  feel  the  necessity  of  dealing  with  this 
matter  in  conjunction  with  the  canvass  for  new  members. 

Various  other  matters  of  policy  dealing  with  organ- 
ization details  were  outlined  in  the  Chairman's  address. 

Brief  reference  was  made  to  the  proposed  annual  conven- 
tion in  Toronto  next  February. 
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A  rnailar  mtvtinK  i>f  Thr  Hr:iihh  was  hrl<l  .'H   !hr 
K:                    Club   i.Il     1  T    Ht»! 
8.1.    ;    ...       K.  O.  W  >!.;.     ;    i.l.L  .,  pu 

Afïrr  Mr  \Vvf\!>f-Kol)crt>  aillrti  iht*  jiltention  of  the 
n»  1  A.  K.  Suwari.  M  K.I.C.  is  bt-iuK 
li.i  ..niii   to    .M»iiiitiiii.    the    lollowiiiu 
résolut  H»n  wuMiirriixi:  Movcil  In  c  II.  Kii^t,  .M.1\.I.C.. 
s,^'"'"'.-'  hv  H.  K.  Wuk-tttHl.  M.K.I.L..  Thai  the 

"S  be  mslrucletl  to  convt-y  lo  Mr.  Sli-warl  llie 
"ttjii'K .  i.iimn  and  iharik--  ol  the  Hranch  Icir  ihe  activities 
"aiKl   uxliil   w.iik   ikm.imhiI   hy   Mr.   Stewarl   while  a 

"hull  succcM  iti  lu!>  iicw  held  ol  aciuii^. 

Mr.  Wynne-H  '  Î  his  ten  jxunis  on 

iv»n<**1  arnl  drlKtl**  f»-fHr«^  chirpy  ar'niiHl  «"..'«-^^Hm*  '.'   4 

the  policy  of  Tht  t 
(»/  ('<i'i«i(/(i. 

1.  To  what  extent  sfiould  The  Inntttutt'»  policy  be  re- 
viri<<i  with  reiiard  to  ill.  lic  welfare  of  its  niemlx-rs  ? 
In  other  words,  what  i.  1  •u-tituti  lx*st  do  to  protect 
Its  members  in  the  matter  ol  adequate  remuneration  ? 

2.  Should  the  memliers  of  Tht  luttilutt  l)e  divided 
into  different  jjrades?  If  grades  are  desirable,  are  the 
present  lilies  sufliciently  expressive  to  indicate  what  they 
mean? 

3.  Should  all  members  resident  in  Canada  be  attach- 
ed to  branches,  regardless  of  location  of  residence  ? 

4.  Should  Tht  luxtituU's  future  p>olicy  be  lo  grant home  rule  to  the  Provinces  and  to  the  Branches  with 
reference  to  local  business,  and  thus  relieve  the  council 
of  some  of  its  work  ? 

5.  Should  the  Branches  constitute  the  starting-point 
in  all  matters  relating  to  business  and  to  the  nomination 
and  election  of  all  representatives  ?  In  other  words,  should 
the  Branches  be  the  nursery  and  training  school,  and 
service  thereat  be  an  essential  qualification  for  election  to 
all  offices  ? 

G.  Should  our  annual  dues  be  doubled  so  as  lo  enable 
Thf  Itiftilutt  in  all  its  ramifications  to  carry  on  aggTessi\e 
work  more  effect  ively  and  on  a  larger  scale  ? 

7.  Should  other  recognised  technical  societies  be 

encouraged  t<>  atT^liate  wilh  7'A.  /  fi>.titut'  so  as  to  have  one 
great  i  .alion,  representative  of  all  cla>ses 
of  pro:  ,.  rs,  and,  if  so.  how  is  this  desirable 
consummation  to  be  attained  ?  Also,  what  is  necessary 
lo  be  done  to  induce  absentee  engineers  lo  join  ? 

8.  Should  The  Inntitule  take  a  more  prominent  part 
in  the  conser\'ation  of  Canadian  resources  and  in  the 

promotion  of  engineering  enterprises  '^ 
9.  Should  Tht  Itistituli  persistently  urge  upon  l he 

goveniment  and  other  public  bodies  the  importance  of 
appointing  one  or  more  engineers  on  commissions  or 
investigations  concerning  matters  relating  lo  engineering  ? 

10.  Should  Tht  I Htilitutr  adopt  a  ix)licy  of  participat- 
ing in  work  which  has  for  its  object  the  improvenu-ni  of 

ihe  country's  social  fabric  ? 
A  lively  discussitm  followed  in  which  a  large  number 

of  members  took  pan.     Debate  on  question  I  was  post- 

*i  -!■  '.I 

In  I 
was  iiM ' . I <;  ii\    1     i..  1.  I' 

(..ei)   l'hl-l|>^.  .\  M  K.I  C 

Ik-  1. 
on 

Ihibht    I 

may  call  for  it." The  followiii)^  nu-nilx-r^ 
mittee:    Messrs.  Bradley,  b    '          :   . 

Crossley;  Mr.  Crossley  to  conver>e  the  Iirst  met' 

-Niagara  Peninsula  Branch 

/Cix  /'.  Johimou,  A.M.E.l.C,  Stcrtlat  y  Treasurer. 

The  first  meeting  of  the  Branch  Executive  ' 
season   was   held  on  Oct.    13th.     Th«-  nv*-'    ir. 
feature  of  the  meeting  was  the 
by  the  Committee  in  regard  to  •      . 
connection  with  salaries. 

The  Chairman  of  ihe  Remuneration  Commiltee  of 
Tht  Iimittiitt  has  asked  the  Branch  Executive  to  act  as  a 

committee  of  the  Branch  on  ihi     ■  '      •  aixi  ad-        ' 

committee  of  the  findings  and  <  ,  of  the  ." Peninsular  Branch. 

The  Executive  determined  lo  immediately  «tudy  this 
matter  as  individuals  and  hold 

early  a  date  as  po^sible.     The  :-' 
to  secure   for  each  member  of  the   h' 
published  data  on  classifications  and  salai:^    ... 

and  this  has  been  sent  for.     L'f)on  the  receipt 
a  week's  time  is  to  be  given  for  study  before  th< 
meeting  is  held.     By  the  time  the   NovemN-r 
apjx'ars  the  conuiiitlee  will  h: 
a'.ions  and  memlxrs  will  be  . 
first  opportunity. 

In  connection  with  salaries  the  subjett  ..f  "Poli.  \  ..f 
The   ItmittuU"  is  also  to  receive  the  ;; 
Executive  and  it  is  e.xpecled  that  some  coiim  n.  j 
will  be  set  forth  for  the  c-onsideralion  of  The  1 
Committee  on  Policy. 

The  e.xecuiive  feel  that  these  two  matters.  "Remu- 

neration" and  "Policy"  ; 
activity  upon  which  i'h, It  is  realized  that  Legislation  lor 
is  going  to  take  a  loiu  lim.  to  s<.-_.  ......    ..... 
doubts  as  to  its  ben.  :i  it  is  :■. 

This.  ihen.  leave-     .Nu.iries"  as  Un  •■  '    *t—-^- the  greatest  prospect  of  an  improved  i 
.  n  in  the  . 

^  .ittee  <>! 
^ubJn.l  1^  ni»l  I!i. 
lx^*n  made  m  a  \        . 
weight  of  our  influence  into  getting  something  done  and 
done  soon. 
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Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C,  Secretary-Treasurer. 

The  regular  monthly  meeting  of  the  Border  Cities 
Branch  was  held  in  the  Auditorium  of  the  Chamber  of 
Commerce,  Windsor,  Ont.,  Oct.  1st. 

M.  E.  Brian,  A.M.E.I.C,  gave  the  members  a  brief 
account  of  the  Ontario  Professional  Meeting  at  Niagara. 

H.  Thorne,  M.E.I.C.,  reported  the  progress  of  the 
Membership  Committee  and  J.  J.  Newman,  M.E.I.C. 
that  of  the  Town-Planning  Committee  since  last  meeting. 

A.  J.  Stevens,  M.E.I.C,  addressed  the  meeting, 
gi\'ing  an  interesting  description  of  the  navigable  water- 

ways of  Western  Canada.  He  prefaced  his  address  by  a 
brief  historical  sketch  from  the  discovery  of  the  Hudson 
Bay  to  more  recent  dates.  Mr.  Stevens  then  described 
the  various  water  routes  and  navigable  channels. 

A  large  portion  of  the  address  was  devoted  to  a 
description  of  the  movable  dam  and  lock  for  navigation 
in  the  Red  River  at  the  foot  of  St.  Andrews  Rapids 
Lockport,  Manitoba,  reference  being  made  to  local 
conditions  determining  its  location  and  its  economic 
necessity.  The  dam  is  of  the  camera  type,  first  used  on 
the  River  Seine,  France,  and  not  previously  used  in 
America.  The  lock  and  dam  have  fully  met  all  expecta- 

tions and  proven  a  great  benefit  to  the  city  of  Winnipeg. 
Many  photographs  and  illustrations  were  used  to 

illuminate  the  address. 
At  the  conclusion  mention  was  made  of  the  many 

engineers  employed  in  the  design  of  various  parts  and  the 
execution  of  the  contract  work. 

A  hearty  vote  of  thanks  was  moved  to  Mr.  Stevens 
by  J.  C  Keith,  A.M.E.I.C,  seconded  bv  G.  F.  Porter, 
M.E.I.C. 

D.  A.  Molitor,  M.E.I.C,  then  gave  notice  of  motion, 
after  considerable  discussion,  that  at  the  next  regular 
meeting  he  would  move  to  have  the  bye-laws  of  the 
Branch,  Sec.  8,  Paragraph  1,  changed  so  as  to  read 

"Ordinary  Meetings  shall  be  held  on  the  second  Friday 
of  every  month  from  October  1st  to  31st,  inclusive  or  on 

other  days  as  the  executive  Committee  may  determine." 

Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C,  Secretary-Treasurer. 

A  special  meeting  was  held  on  the  7th.  September 
to  hear  the  report  of  the  Salary  Committee.  The  Com- 

mittee, which  has  been  working  on  the  matter  during  the 
summer  months,  presented  a  very  full  and  complete 
report.  The  report  included  a  complete  classification  of 
the  various  branches  of  engineering  activities  in  the 
Province,  together  with  minimum  salary  for  each  position. 

The  report  divided  engineering  work  into  two  main 
classifications:  professional  and  sub-professional,  each  of 
these  classes  being  further  sub-divided  and  the  minimum 
salary  being  allocated  to  each  class.  The  report  was 
very  thoroughly  discussed  and  was  adopted  by  the  meet- 

ing with  practically  no  amendments. 

The  meeting  was  one  of  the  largest  ever  held  and 
there  was  no  doubt  of  the  attitude  of  the  members  on  this 
matter  and  their  full  sympathy  and  approval  with  the 
finding  of  the  Salary  Committee. 

The  first  general  meeting  of  The  Institute  was  held 
on  the  16th.  September,  when  the  Hon.  A.  B.  Hudson, 
Attorney  General  of  the  Province,  read  a  paper  before 

the  Branch  on  "Popular  Forms  of  Government".  The 
paper  was  listened  to  with  great  interest  by  the  members 
present  and  a  long  and  interesting  discussion  took  place, 
indicating  the  interest  the  members  felt  in  this  subject. 

Mr.  Hudson  traced  the  forms  of  government  from 
ancient  history  down  to  the  present  date,  with  a  brief 
forecast  of  what  might  be  in  the  future  and,  taking  as  his 
example  the  two  most  well  known  forms  of  government, 
namely,  the  British  and  American,  discussed  the  dif- 

ferences and  the  advantages  and  disadvantages  of  the 

systems. 
The  business  of  the  meeting  included  the  appointing 

of  a  Remuneration  Committee,  with  instructions  to  carry 
out  the  report  of  the  Salary  Committee. 

The  Paper  Committee  have  this  year  secured  a 
complete  series  of  papers  for  presentation  at  the  meetings 
of  the  Branch  and  an  interesting  and  successful  session 
is  to  be  anticipated. 

On  12th.  October  the  members  of  the  Branch  extended 
a  complimentary  Smoker  to  the  students  of  the  Engineer- 

ing Faculty  of  the  Manitoba  University.  The  Smoker 
was  very  well  attended,  the  students  being  in  strong 
evidence.  The  concert  included  a  large  number  of 
musical  items,  together  with  chorus  singing,  which  was 
enthusiastically  entered  into  by  the  students. 

Saskatchewan  Branch 

J.  N.  de  Stein,  M.E.I.C,  Secretary-Treasurer. 

The  Saskatchewan  Branch  began  the  season  1920-21 
under  very  favorable  auspices  with  a  regular  meeting  on 
October  14th,  at  which  Capt.  E.  A.  Baker,  M.C,  Croix 
de  Guerre,  was  a  guest  of  the  Branch.  Captain  Baker 
is  General  Secretary  of  the  Canadian  National  Institute 
for  the  Blind  and  in  charge  of  the  Federal  Government 
Department  caring  for  blinded  soldiers. 

After  the  monthly  dinner  of  the  Branch,  the  business 
meeting  was  called  to  order,  presided  over,  in  the  absence 
of  Chairman  Prof.  A.  R.  Greig,  M.E.I.C,  and  Vice- 
Chairman  W.  R.  Warren,  M.E.I.C,  by  D.  A.  R.  McCan- 
nel,  A.M.E.I.C,  a  member  of  the  Branch  Executive. 

A  number  of  important  questions  were  discussed: 
legislation,  participation  at  the  program  of  sessional 
meetings  in  connection  with  the  Annual  Meeting  of  The 
Institute  in  February  1921,  salary  schedule  and  fees  for 
engineers  in  private  practice,  etc. 

At  the  conclusion  of  the  business  session  a  paper  was 
read  by  C  W.  Dill,  M.E.I.C,  superintendent  of  highways 
for  the  Provincial  Government  on  "Present  and  Future 
Road  Development  in  Saskatchewan".    This  is  the  first 
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of  a  M-ri»^  <>(  |vij>rtTi  aminj;««d  bv  ihr  Hniiuh.  takitu;  up 

\:i!V     ;ti' 

'11.        1  hi*     fXU-IlMVl- 

,t.iI)»T.   demimsiralwl 
al  >nterf>t  ol  the  mfn>l)«Ts. 

R.C.Fv  Wl.K.I.C.  ion 
lot  the  Sa^k.:   :..:i  t.ovrriinu!.:    i.,^  ,  to 
rflum  to  KniilaiKl  for  the  practice  ol  his  prolcssion. 

Lt.  (.  \.  C  C'lanuT,  M.TM.C..  chief  ̂ iirvtyi»r 
1-aiKi    1^  iCe.    Rt-Kiiia,    rt'luriifd    from   a    kn^lhy 
txploration  tnp  mto  Northern  Saiikatchewan. 

i.    \  I.e..  i^  XT    for 
the  Tow  .    on  o<  ait  and 
water  supply. 

F.  H.  Sniail.  A.M.K.l.C.  formerly  with  the  iX-pt. 
of  Highways,  Regina.  is  superintendent  of  construction 
with  the  I.  U.  McManus  Co.,  of  Moose  Jaw. 

C  F.  Wilkin?,  A.M.K.l.C,  formerly  r  iigineer 
with  the  Panstms  Kn.i;ineering  Compan\   ■  Ma,   has 
Ui-n  appwinted  building  inspector  for  the  C.P.Ry.   in 
Njuihem  Saskatchewan. 

The  Association   of    Professional    Engineers 
of  Nova  Scotia 

The  first  regular  general  meeting  of  the  Association 

of  P!    '  -  of  Nova  Scotia,  was  held  in  the 
leci      V  ■      ;ax,   October    14lh.    1920.   com- 

mencing al  2.3U  P.M.,  with  an  attendance  of  thirty-five. 

The  President  of  the  Provisional  Council,  C.  E.  \V. 
IXxiwell,  M.E.l.C.  then  opened  the  meeting  with  a  few 
well  chosen  remarks.  He  sketched  the  histor\'  of  the 
formation  of  the  Association  from  the  inception  of  the 
idea  up  to  the  present  time.  This  movement,  he  stated, 
had  started  in  Canada  thiny.four  years  ago.  In  1887 
a  General  Committee  of  the  Canadian  Society  of  Civil 
r  rs  met  in  Montreal,  and  later  a  Committee  was 

:n  Nova  Scotia  of  which  only  two  are  now  alive, 
Mr.  Malheson  and  himself. 

At    this   time   an   Act    r  n;    ihe    Kn^ineering 
Profession  became  law  in  li  ice  of  Quebec,  but 
met  with  defeat  in  the  Pro\  :  lia.    About 
two  years  ago  the  matter  w.  .up  at  the 
.\nniial  Meeting  of  The  Kntjtneertng  Insuiuie  in  Montreal, 
and  each  province  was  asked  to  send  to  Montreal  a 
delegate  to  form  a  Central  Committee  to  prepare  a 
uniform  Bill  for  introduction  to  all  the  Legislatures  of 
the  Dominion. 

This  Committee  met  in  Montreal  in  April  1919  and 
he.  (Mr.  Dodwelli,  had  been  selected  by  the  No\'a  Scotia 
engineers  to  represent  them.  The  Committee  held  three 
sessions,  working  very  hard,  and  as  a  result  drafted  a 
Bill   which   with   some   few   amendments   to   suit    local 

cunditi 

turr 
the  Ij . 

The  succesbful   parage  of  the  Bill.   Mr.   lJud«t41 

aiirihuted  to  t  '    -     -  -    .'       '   '  . 

Mr.    DaiiirN  i' I),  n    .Mil 

PriM'i'-n' m<  ! 
m...      —  ;     -. 

Mr.  iVidwfH   M.-itcd   th:it    in   fi't»-(-i   vtate^  of  ihe 
l:  and 
th.                     -   -.y.   ,.-.,...-  rsted 
in  I  "ing  Legislation. 

Tlic  \v  -nent  w; 
tary     Mr.  It    wn 
The  Secretary  . 
which  he  had  11....,      _...,,,.......   
ship  had  been  received,  and  that  187  had  been  . 

The  Bye-I.aws  were  then  ' and  with  a  few  amendments  Wi.^  ....,,..     ....  ̂ { 
Mr.  Winfield,  seconded  by  J.  L.  Allan,  M  E  I.C. 

It  was  decided  to  isr^ue  C-  'i  the 
Bye-Laws  and  not  lia\e  any  v..  .        .  until 
after  the  next  meeting  when  further  amertdments  might 
be  made. 

J.  L.  Allan.  .M.E.LC,  and  K.  H.  Smith,  .M.E.I C. 
were  appointed  auditors. 

The  Scrutineers  report  was  then  received  with  the 
following  results: 

President:  C.  E.  W.  DodweU.  M.E.LC. 

Councillors:  Prof.  F.  H.  Sexton.  W.  P.  Morri^sun. 
.M.E.LC,  Prof.  Faulkner,  M.E.LC.  K.  H.  Smith. 
M.E.l.C,  I.  P.  Macnab,  .M.E.LC,  J.  \V.  Roland, 
M.E.LC.  A.  V.  Dvler,  A.M.E.I.C.  F.  A.  Bowman. 
M.E.LC 

The  above  list  constituted  the  eight  raemfjers  of 
Council  which  were  elected  by  the  members  by  ballot. 

The  members  selected  by  the  Governor  in  Council 
were  as  follows:  J.  L.  .Mian,  M.E.LC,  T.  J.  Brown. 
M.E.LC.  W.  G.  Matthewson,  M.E.LC.  C.  .M.  Odcll. 
M.E.LC,  D.  W.  Robb.  .M.E.LC.  L.  H.  Wheaton. 
A.M.E.I.C. 

It  was  moved  by  V.  \V.  W.  l)oane,  NLE  I.C..  sicondcd 
by  P.  .A.  Freeman.  ^LE.I.C.,  and  ca:  nely 
that  D.  H.  .\LicDougall,  M.E.LC,  be   ....  ;   cnt. 

The  President  in  his  dosing  remark-  said  that  he 
hop>ed  that  the  Association  would  .   that 
Iht-    T.    -.l.ii..M     I-.r)     >i,.f     )>.,-..      .     •  „^     ̂    ^;     the 

El  •  worthy  of  being 

Moved  by  F.  ̂     p-.--  •••    \i  r  T  C    ̂ ....w'.^and 
carried  that  the  m  again 

at  the  .\nnual  \'  "^  rd 
Thursday  of  .1.  <• 
fiv'  ■  LouiiCil   u.                .:u.t    with 

Cl.u.    . 
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Members  of  Council  for  1920 
PRESIDENT 

R.A.  ROSS,  Montreal. 

VICE-PRESIDENTS 
•WALTER  J.  FRANCIS.  Montreal  tBrlg.  Gen.  C.  H.  MITCHELL,  Toronto 
•D.  O.  LEWIS,  Victoria,  B.C.  tW.  G.  CHACE.  Winnipeg,  Man. 

Col.  J.  S.  DENNIS,  Montreal. 

'BrI(S.  Gen.  Sir  .\LEX.  BERTR.\M.  Montreal 
•A.  C.  D.  BL.\NCHARD,  Niagara  Falls. 
tW.  P.  BRERETO.N,  Winnipeg.  Man. 
•N.  E.  BROOKS.  Sherbrooke,  P.Q- 
•ERNEST  BROWN.  Montreal 
{FREDERICK  B.  BROWN,  Montreal 
:F.  a.  BOWMAN.  Halifax,  N.S. 
:H.  M.  BURWELL.  Vancouver,  B,C. 
{J.  B,  CHALLIES.  Ottawa.  Ont. 
tG.  W.  CRAIG,  Cjigarv,  Alta. 
•H.  B.  R.  CR.\IG,  Windsor,  Ont. •For  1920 

PAST  PRESIDENTS 
H   H   VAUGHAN,  Montreal, 

COUNCILLORS 
:A.  R.  DEGARY,  Quebec,  P,0. 
JGUY  G.  DUNN,  Winnipeg.  Man. 
fL.  B.  ELLIOT.  Edmonton,  Alta. 
tG.  GORDON  GALE,  Hull,  P.Q. 
tJ,  E.  GIBAULT.  Quebec.  P.Q. 
•PETER  GILLESPIE.  Toronto,  Ont. 
tALEX.  GRAY,  St.  John,  N.B. 
:E.  R.  gray,  Hamilton,  Ont. 
•A.  H.  HARKNESS,  Toronto. 
tG.  D.  MACKIE, Moose  Jaw,  Sask. 
JR.  W.  MACINTYRE,  Victoria,  B.C. 

tFor  1920-21 
TREASURER 

Brig. .Gen.  SIR  ALEX.  BERTRAM,  Montreal 

Lt.-Col.  R.  W   LEONARD,  St.  Catharines,  Ont. 

•E.  G.  MATHESON,  Vancouver,  B.C. 
•D.  H.  McDOUGALL,  New  Glasgow,  N,S. 
•B.  STUART  McKENZlE,  Winnipeg,  Man. 
tW.  A.  McLEAN,  Toronto,  Ont. 
JJ.  R.  C.  MACREDIE,  Moose  Jaw,  Sask. 
•JOHN  MURPHY,  Ottawa,  Ont. 
•Wm.  PEARCE,  Calgary,  Alta, 
•J.  M.  ROBERTSON,  Montreal 
JJULIAN  C.  SMITH,  Montreal 
tARTHUR  SURVEYER,  Montreal 
•L,  A.  THORNTON.  Reglna,  Sask. 

{For  1920.21-22 
SECRETARY 

FRASER  S,  KEITH,  Montreal 

H.ALIFAX 
Chairman,    C.  E,  W.  TODWELL 
Sec.-Treas.,  FRED.  R,  FAULKNER 

Nova  Scotia  Technical  College,  Halifax,  N.S. 
Executive,     tK,  H.  SMITH 

tW.  P.  MORRISON 
tL.H.  WHEATON 
•H.  W.  L.  DOANE 
•J.L.ALLEN 
•A.  S.  ROBE 

(Ei-offlcio)    F.  A.  BOWMAN 

ST.    JOHN 
Chairman.    GILBERT  GRAY  MURDOCH 
Sec.-Treas.    HARRY  F.  BENNETT 

P.  O.  Box  J98,  St.  John,  N.B. 
Executive,     C.  O.  FOSS 

G.  G.H.\RE 
C.  C.  KIRBY 
F.  P.  VAUGHAN 

MONCTON 
Chairman,    W,  A.  DUFF 
Vice-Chair.,  J.  D.  McBEATH 
Sec.-Treas.,  M.  J.  MURPHY 
Executive,      REID  McMANUS 

R.  G.  GAGE 
J.  EDINGTON 
F.  B.  FRIPP 
S.  B.  WASS 
H.J.  GRUDGE 

QUEBEC 
Chairman,    A.  R.  DECARY 
Vice-Chair.,  ALEX.  FRASER 
Sec.-Treas..  A.  B.  NORMANDIN 

Room  120  Parliament  BIdgs.  Quebec  P.  Q. 
Executive.      W.  LEFEBVRE 

J.  A.  BUTEAU 
ALTHEOD   TREMBLAY 
Z.  L.VNGLAIS 

MONTREAL 

Chairman,    ARTHUR   SURVEYER 
Vice-Chair.,  J.  H.  HUNTER 
Sec.-Treas.,  J.  L.  BUSFIELD 

260  St.  James  St.,  Montreal 
Executive,      WALTER  J.  FRANCIS 

J.  DUCHASTEL 
S.  F.  RUTHERFORD 
K.  B.  THORNTON 
JOHN  T.  FARMER 
O.  O.  LEFEBVRE 
GEORGE  R.  MACLEOD 

OTTAWA 

Chairman.    G.  B.  DODGE 
Sec.-Treas..  F.  C.  C.  LYNCH 

Dept.  of  Interior.  Motor  Building,  Ottawa. 
Executive,     A.  F.  MACALLUM 

K.  M.  CAMERON 
C.  P.  EDWARDS 
O.  S.  FINNIE 
A.  FERGUSON 

ETERBOPO UGH 
Hon.  Chair, .  R.  B.  ROGERS 
Chairman. R.  H.  P.\RSONS 
Vice-Chair. ,  P.  L.  ALLISON 
Sec.-Treas. .  R.  L.  DOBBIN 

25i  Hunter  St..  Peterborough,  Ont. 
Treasurer, D.  L.  McLAREN 
Executive, C.  E.  SISSON 

P.  P.  WESTBYE 
JAS.  MACKINTOSH 
L.  D.  W.  MAGIE 
A.  C.  KILLALY 
C.  H. ROGERS 

OFFICERS  OF  BRANCHES 
KINGSTON 

Chairman,    J.M.CAMPBELL 
Vice-Chair.,  ALEX.  MACPHAIL 
Sec.-Treas.,  W.  P.  WILGAR, 

Queen's  University.  Kingston,  Ont. Executive.     A.  L.  CLARK 
TORONTO 

Chairman,    K.  O.  WYNNE-ROBERTS 
Secretary,      H.  A.  GOLDMAN 

127  Gore  Vale  Ave.,  Toronto,  Ont. 
Executive,     G.  T.  CLARK 

C.  R.  YOUNG 
T.  TAYLOR 
J.  C.  KRUMM 
H.  G.  ACRES 
W.  CHIPMAN 

HAMILTON 
Hon.  Chair. 
Chairman, 
Vice-Chair. 
Sec.-Treas., 

Executive, 

(Ei-offlcio) 

ROBERT  HOBSON 
H.  U.  HART 
E.  H.  DARLING 
J.  A.  McFARLANE 
258  Aberdeen  Ave.,  Hamilton 
W.  G.  MILNE 
J.  W.  TYRELL 
H.  B.  DWIGHT 
F.  W.  PAULIN 

NIAGARA    PENINSULA 
Chairman,    W.  P.  NEAR 
Vice-Chair., R.  P.  GIBSON 
Sec.-Treas.,  R.  P.  JOHNSON 

Box  245,  Niagara  Falls,  Ont. 
Executive.      H.  L.  BUCKE 

W.  H.  SULLIVAN 
F.  S.  LAZIER 
A.  J.  GRANT 

(El-offido)    A.  CD.  BLANCHARD 
Lt.-Col.  R.  W.  LEONARD, 

BORDER    CITIES 
Chairman,    H.  B.  R.  CRAIG, 
Sec.-Treas.,  J,  E.  PORTER 

99  Victoria  Ave.,  Windsor,  Ont, 
Executive,     J.  J.  NEWMAN, 

H.  THORN 
M.  E.  BRIAN 

SAULT  STE.   MARIE 
Chairman.    L.  L.  JACOBS 
Vice-Chair.,  A.  G.  TWEEDIE 
Sec.-Treas.,  GEO.  H.  KOHL 
Executive,      C.  H.  E.  ROUNTHWAITE 

tH.  S.  GROVE 
J.G.  McLAURIN •W.  L.  McFAUL 
K.  G.  ROSS 
W.  S.  WILSON 

WINNIPEG 
Chairman,    W.  M.  SCOTT 
Sec.-Treas.,  GEO.  L.  GUY 

503  Tribune  Bldg..  Winnipeg 
Executive,     E.  P,  FETHERSTONAUGH 

E,  E,  BRYDON-JACK 
A,  W,  SMITH 
J,  G.  LEG  RAND 
J.G.  GLASSCO 
J.  M.  LEAMY 

SASKATCHEWAN 
Chairman,    Prof.  A.  R.  GREIG 
Vice-Chair.,  W.  R.  WARREN 
Sec.-Treas.,  J.  N.  deSTEIN 

2123  Retallack  St.,  Reglna,  Sask. 
Executive,     J.  R.  C.  MACREDIE 

H.  McIVOR    WEIR 
W.  M.  STEWART 
D.  A.  R.  MoCANNEl. 
A.  J.  McPHERSON 
G,  D.  MACKIE 
L.  A.  THORNTON 
H.  S.  CARPENTER 

EDMONTON 

Chairman,    D.  S.  CARTER 
Sec.-Treas.,  C.  C.  SUTHERLAND, 

City  Engineer's  Department,   Civic Block,  Edmonton,  Alta. 
J.  ROBERTSON 
Wm.  H.  HUNT 

E.  KELLS-HALL 
(Ex-Officio)  L.  B.  ELLIOTT R.  J.  GIBB 

CALGARY 
Chairman,    P,  TURNER  BONE 
Sec.-Treas.,  ARTHUR  L.  FORD 

Dept.  of  the  Interior  Calgary,  Alta. 
Executive,     H.  B.  MUCKLESTON 

F.  W.  ALEXANDER 
G.  N.  HOUSTON 
Wm.  PEARCE 
G.  W.  CRAIG 

VANCOUVER 
Chairman,    E.  G.  MATHESON 
Sec.-Treas..  J.  N.  ANDERSON, 

812  Board  of  Trade  Bldg.  Vancouver,  B.C. 
Executive,     A.  D.  CREER 

W.  G.  SWAN,  D.S.O. 
G.  A.  WALKEM 
WILLIAM  ANDERSON 

VICTORIA 

Chairman,    A.  E.  FOREMAN 
Vice-Chair., Col.  A.  W.  R.  WILEY 
Secretary,     H.  M.  BIGWOOD, 

610  Belmont  House,  Victoria,  B.C. 
Treasurer,     E.  DAVIS 
Executive,     R.  A.  BAINBRIDGE 

W.  M.  STOKES 
Capt.  W.  M.  EVERALL 
R.  W.  MACINTYRE 

ONTARIO  PROVINCIAL  DIVISION 

Chairman,    H.  B.  R.  CRAIG 
Vice-Chair.,  Major  W.  H.  MAGWOOD 

EX-OFFICIO    MEMBERS 
Lt.-Col.  R.  W.  LEONARD 
Brig.-Gen.  C.  H.  MITCHELL 

JOHN   MURPHY' 
G.  GORDON  GALE 
J.  B.  CHALLIES 
P.  GILLESPIE 
W.  A.  McLEAN 
A.  H.  HARKNESS, 
E.R.GRAY 
GEO   HOGARTH 
H.  B.  R.  CRAIG 
A.  C.  D.  BLANCHARD 

REPRESENTATIVES    OF    BRANCHES 

V.EX..  P.  JOHNSON,  Niagara  Peninsula  Branch 
M.  E.  BRIAN,  Border  Cities  Branch 
R.  K.  PALMER,  Hamilton  Branch 
R,  L,  DOBBIN,  Peterborough  Branch 
H.  G.  ACRES,  Toronto  Branch 
A.  B.  LAMBE,  Ottawa  Branch 
Lt.-Col.  A.  MACPHAIL,  Kingston  Branch 
F.  M.  PERRY,  Sault  Ste.  Marie  Branch 

REPRESENTATIVES  OF  NON-RESIDENT MEMBERS 

J.  A.  BELL H.  A.  BRAZIER 
G.  H.  BRYSON 
S.  B.  CLEMENT 

Major  W.  H.  MAGWOOD 
F.  D.  REID 

Sec.-Treas.,  A.  B.LAMBE,  Ottawa,  Ont. 

( 
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P  r  o  1  i  111  i  n  a  r  \'   Notice 
of  AppllcaiiuQi  (or  Aduil»«ioo  «uii  (or  1>aa»(cr 

••*  Ï*  «frw  thaOa»  »  ♦*     Bsn  it  Msrtibib 

TW   Bv-Um     n..a      i.n.w.le   iK^t    ihf   (  Viuufll  of  tb«   loCUtUt*  ■hall 

approT*.   el:>  lueutbersUip  aud   traiwfer 
trum  oa*  era 
t(MMaut«v<  r» 

a  Imi  o(  the  Daw  ...  .( 
a  eonrtae  atatMitaul  ui  li^  rccurJ  ul  c^kch  aiiplic&ut  auJ  LLe  UAUica  ul  Uia 
iW«r«iK«t 

1b  ociler  '*  -'  '  Couned  may  d«t«rmine  juatly  Uie  <='.''-  ' 
aaati  eaadida  mamtor   ia  aakaJ   to   raad   carafe. 

•  Ubnitl^d     li
e;*"....     .:k1   

  l«»     r^-i-in      i
.r^.i.if.lK      t..   

  •^«■r*-».»?  .
  - 

•  hieh  may  affect  tboeUMit'i  3. 
la  «MM  whar*  the  prolaak  '  .  iv 
OMmbar,  aucti  menibar  u  «(nxm  rule  recutn- 

aaadfttion  a<  ti<  !t:p  I>r''»rr  r!n--  • 
Iftoyo   •  -^ntonal 

reputation  >  '1. 
(x)iuiiiuiiii  Jtuiiift  rrl^itiii^  l4->  appluaiit»  art-  i  uiisiJcrcd  by 

ihr  lA>uncll  ai  tlrlilly  conbJriKidl. 

Tba  Couneil  will  eonaidar  the  applieationi  herein  deacribed  io 
Novanbcr,  1830 

PbacbbS.  Kcm.SecTetAry. 

>niM<>U«X.;^li.  14    4    l>Mt-kfe^  W.  U.  Ia 

V    h    la> . u.  H    1:  Pl«>l.  U    A 

l<ri<^RiK«    II    M    Uuàay.    K     Bi»wm.   C    M   U    MtICât—.   A 
C   U.Uu 

im  rw-K    jnuv  wri.Mi^TT.  J  Brmi.it*  m.»    n -L    »'.     .  .<\'^  ta. 

»ia 

c   s    W,1W,    w ■mt.  l^  »-  U    Jf. 

or  •  Mrs  •(  i— iwiftie»  ia  «oaii  •■kaa)  of  aaaiâMriBa  nxot 
urm  o(  ivoIto  rou*  maj.  ol  1^  diacrMua  of  tlx  Couii. 
1»  tW  «aa»  of  a  caadidau  vbq  haa  cradualod  ia  aa  easuir*- 
iW  Ta^^******  BaM  kaTa  bad  taaponaihiii  durce  of  «ors  for  r. 
aot  laïailj  aa  a  «tiUaJ  aaitBaii    but  aa  aa  latinaat  qiialitini  lu  «Uaicu  ai»i  ̂ jmci 
■  aai«i»i««  «orka. 

Etott  mMlalaia  for  ilaKto»  aa  aa  ASSOCIATE  MEMBER  niMI  ba  al  Icaai 
l««BU-A>a  yoara  of  aca.  aad  anal  kava  hoaa  «maiarl  ia  aooia  branch  of  eacinemaa 
lor  allaaat ail  jraara,  aaiek  period  aay  iadnda appraau«aakip or  pupilace  in  a  qualified 
a^Biaaafa'  oAce.  or  a  lar^  of  iaatntcUoR  ■'-  *-"•.*  ^t..-.i  ..f  ̂ ncinvennc  reractUMd  by 
tka  Ceaawl      la  «'ary  eaaa  iba  candid:.  •  poailioo   ol  prolraainnil 

ïlj.  in  cbaiâa  of  work  aa  pnn  t  at  leaai  two  yaai». 

Evarir  caadidata  wbo  ia  aot  a  craduate  ̂ -i  aoiae  »cti.>ji  of  aacineeriaa  reooaoiiad 
by  tha  CoatB'il.  ahall  ba  raquired  la  paaa  an  eiaminatioa  baf  ore  a  Eoard  of  Eiaminrra 
aaftaaud  by  Um  CeuadL  oa  tba  incory  and  pnctiee  of  aB^aeennc.  and  aaperially 
I  a  one  of  t^  loUowiM  branc^aa  at  kia  opuoc  Railsay,  Muairiiial.  Hydraulic.  Mechan- 
laal.  M'**'"!  or  Elacinaal  Easueertna 

Tbk  aaaodiatiaa  mar  ba  waived  at  tbe  diacretioo  of  tha  Couneil  il  the  candidate 
I  held  a  porilioa  of  iiiufiaaioml  leanowhility  lor  Sto  yean  or  more  yeara. 
ETary  eaadidaU  (or  liaatioa  aa  JUNIOR  ahall  be  at  laaat  Iweniy-ona    year*  ol 

b(.^(<  C....  Lvi. 

Rcf. 
St.  Pterra. 

A.  Pnlrn.   Jr       UR     WiWxi    C    r     l^j 

)<        11th. 

«  '      *Jk«a»* 
a  11 

ri  I-   T"  !^ti   L  A. 

uf   iiuriiai«y. 

lUferraoee:  J  G  SuUiraa.  J  C  Uoideo.  W  G.  CL..^    .■    ...j^ 

It  k.  lU'  V    -    U  I  I    1   II  )    II      I  ilM  I  lU  Vf  I 

ue.  aod  Boat  ha<r*  baaa  <ii^aa«iH  in  aofna  bfmnch  of  enctneerina  lor  al  laaai  lour  yrara 
iVm  period  may  ba  radoead  la  ooa  year,  at  the  diaeratioa  of  the  Couneil.  il  the  oanoidau 

M  a  (imdaataaf  aaaa  achool  of  aaainaenna  racacniaed  by  the  Council.     He  ehall  not         >"<  -'~ ramaia  ia  the  etaaa  of  Jaaior  afur  aa  baa  atloinad  tha  ac*  of  thirtjr-five  yaara  ,.  , 

Bvary  eaadidaU  «ho  ia  not  a  craduau  of  aoaae  aehool  of  eacineeriaa  reeocoiaad         c      '\'''"'^'' 
by  tha  Ceaac»!.  or  haa  not  imei  i1  tha  eiaminationa  of  tha  trat  jraar  in  each  a  couraa.  ru^ur 
ahaB  ba  reqoirad  to  paaa  aa  «laminalion  in  the  (olowioa  aubiacta  Gaoaaphy,  Hiatory 
(thai  of  Canada  ia  particular).  Arithmetic.  Geometry  Eadid  (Books  I.-IV  and  VI.).  , 

:  j    X.   »J  I.      v*>  .    i  r:rT-.'.wXf       \r9-\ 

W.  B.  Kuanl.  C.  E    Swoe.    P    L   .O&iaa.  Q    K.  la^rj.  V    8. 

Alaabea  ap  to  arid  inrludiaa  Quadratic  equatioaa 
,U  Iw  elartioa  M  ASSOCIATE  ahall  be  osa  who  by  hM  purauiu Erary    .     , 

aeiaatlAa  aavrinBaala.  or  practical  expervukce  la  qi 
ia  tha  iluaiiT"  at  prrJeaainnil  liBovleda*. 

la  ee-oparate  vith  eacinrcre 

.\  D  ! 

>.th 

<  omre  aM 

>.   IWUl  la 

The  laet  that  aaadidataa  cl*e  the  naiuea 

of  aartoia  «laBliiiri  aa  raf  eraaao*  doaa  aol 

■  iiiMaiBi  aMaa  that  tkoir  appKaatloaa 

af«  ewdecaed  by  each  miBbwa 

Krferaaeei:  J   J.  MeOoacaU.  J   B   PeUte.  J    H   Morhy.  C  & 

\l  : 
1II&3:  1^ 
Cockabu 

FOR   ADMISSION' 
of  WiadaLr 
.iAeaofGc 
-.ntftiTt!    Or- 
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Oor      R-e-s  It   tliiaiiMl 
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DALKIN— GEORGE  ROBERT,  of  Montreal,  Quo.  Born  nt,  Co.  Durham, 
England.  Dec.  4th,  1SS9;  Educ,  Technical  College,  Darlington,  England.  Assoc. 
Member  Inst.  Mech,  Engrs.,  England;  1005-10.  ap'ticcship  as  mech.  engr.,  Teasdale 
Bros.  Ltd..  Darlington.  England:  1910-U,  dftsman  with  above  firm;  liUl-12,  on 
mech.  staff  of  Cleveland  &  Durham  Electric  Power  Co.,  on  design  &  lay-out  of 
electric  power  stations;  1912-16,  on  staff  of  City  Engr.,  Edmonton.  1012-14,  chief  drfts- 
man  on  underground  constrn.,  191-1-10,  ofhce  asst.  in  charge  of  underground  constrn.; 
1916,  sapper.  Can.  Engrs.;  1916-lS,  Imperial  Munitions  Board,  Engr'g.  Dept.; 
191S  to  date,  iv-ith  Jardine  &  Co.,  Montreal,  on  design  and  lay-out  of  mach.  for  wooden 
ships,  and  other  marine  and  mech.  engr'g.  work.     Now  junior  member  of  firm. 

References;  F.  B.  Brown,  R.  J.  Gibb,  R.  J.  Durley,  A.  W.  Haddow,  J.  B.  Briggs, 
J.  M.  Begg. 

DAVIDSON— ROBERT  CHEVES,  of  Prince  George.  B.C.  Born  at  Longsîde, 
Aberdeenshire.  Scotland;  Dec.  Hth  1SS6;  1902-06.  evening  school,  1902-07,  ap'lice- 
ehip  with  Burgh  Surveyor,  Water  Engineer  and  Sanitary  Inspector,  Peterhead, 
Scotland;  1907-12,  with  N.  T.  C.  Rly.,  aa  rodraan,  on  location  and  constrn.,  instf'man 
on  constrn..  and  dftsman;  1912-13.  instr'man  on  constrn.,  G.T.P.  Rly.,  B.C.;  1914-19, 
overseas  \v\ih  Railway  Constrn.  Corps.,  and  327th  Siege  Bty.,  R.G.A.,  Lieut,  when 
discharged;  1919  to  date,  instr'man,  on  constrn.,  G.T.P.  Rly. 

References:  H.  J.  Mackenzie.  A.  M.  Macgilli\Tay,  L.  C.  Jacobs,  J.  A.  Heaman, 
M.  A.  Burbank,  W.  S.  Fetherstonhaugh. 

DOULL— GEORGE  ROY,  of  Moncton,  N.B.  Born  at  New  Glasgow,  N.S., 
Jan.  26th,  1S91;  Educ,  I.C.S.  course  in  structural  engr'g.,  2  yrs.  night  school,  structural 
and  machine  design;  1909-13,  with  Wm.  P.  McNeil  &  Co.,  (Maritime  Bridge  Co.), 
New  Glasgow,  designing  and  detailing;  1913-14,  with  N.S.  Car  Works  Ltd..  Halifax, 
N.S.,  designing  and  estimating;  1914-16,  with  Can.  Govt.  Rlys-,  at  Halifax  Ocean 
Terminals,  designing  and  detailing;  1916  to  date,  ençr.,  designing  and  detailing 
bridges,  bldgs.,  wharves,  etc.,  C.  N.  Rlys.,  Moncton,  N.B. 

References:  C.  B.  Brown,  W.  A.  Duff,  F.  B.  Fripp,  R,  M.  Emmcrson,  J.  McGregor, 
F.  I.  C.  Goodman,  F.  B.  Tapley. 

EASTWOOD— JOHN  HUBERT,  of  Peterboro,  Ont.  Born  at  Pickering.  Ont., 
May  17th.  1S95;  Educ,  B.A.Sc,  University  of  Toronto,  1916;  1912  (5  mos.l  Toronto 
Power  Co.,  survey;  1913  (3  mos.),  rodman  Trent  Canal;  1915  (3  mos.),  with  Speight 
<t  Van  Nostrand;  1915-19,  Lieut,  and  Capt.,  C.E.F.;  Feb.  1920  to  date.  Asst.  engr., 
Morrow  &  Beatty,  Ltd..  Peterboro,  Ont. 

References:  H.  L.  Trotter,  J.McD.  Gilchrist,  W.  B.  Crombie,  E.  V.  Moore. 

FAIRHURST— THURSTAN  WILLIAM,  of  Vancouver,  B.C.  Born  at  Man- 
chester, England,  April  27th,  18S9;  Educ,  4  jts.  ap'tice  rourso  Univ.  of  Manchester, 

England;  Ist  Class  College  of  Preceptors;  1904-09,  ap'tice  to  Crosaley  Bros.  Ltd., 
Manchester;  1909-12,  representing  above  firm  in  Ireland  and  Canada;  1912-14,  with 
same  firm  in  India,  in  cnarge  of  business  and  uncompleted  contracts:  Prior  to  War 
engaged  largely  in  utilization  of  refuse  fuels  in  gas  production.  Responsible  for 
successful  adaptation  of  rice  husk  to  this  purpose;  UH4,  enlisted  as  Sapper  in 
Royal  Engineers,  promoted  to  Capt.  and  served  to  end  of  war,  in  charge  of  install'n 
of  filtration  and  pumping  stations  in  Egypt  and  Pales*tine;  At  present  with  Messrs. 
Vancouver  Machinery  Depot  Ltd.,  Vancouver,  B.C.  as  Sales  Engineers,  concerned 
with  mech.  forestry  equipment,  hydraulic  contracts,  etc. 

References:  G.  A.  Walkem,  A.  D.  Créer,  J.  S.  Connell,  C.  E.  Cartwright,  H.  K. 
Dutcher. 

FREW— JAMES  FORREST,  of  Vancouver.  B.C.  Born  at  Larkhall.  Scotland, 
Dec.  20th,  1S79;  Educ,  1903-a'5.  2  yrs.  Glasgow  University  Eng.  Classes,  A.M.I.C.E. 
London,  England;  1897-1902,  ap'tice  to  Messrs.  Wharrie  &  CoUedge.  Engrs.  Glasgow; 
1902-03,  asst.  on  dork  and  railway  work  with  above  firm;  1905-07.  with  Strain  & 
Robertson,  Engrs.,  Glasgow,  on  design  of  Nitrate  of  Soda  Plants  and  design  &  constrn. 
of  steam  plants;  1907-08.  asst.  engr.  at  constrn.  of  plant,  Canadian  Portland  Cement 
Co.,  Port  Colborne,  Ont.;  1908-09,  res.  engr.  Sec.  2,  Trent  Canal;  1909-11,  private 
practice,  Vancouver,  B.C.;  1911-15,  managing  director  of  P.  E.  Harris  Co.  Ltd., 
Vancouver.  B.C.;  1915-17,  with  above  firm  making  shells;  1918  to  date,  Consulting 
Mechanical  Engineer,  Vancouver,  B.C. 

References:  H.  P.  Archibald,  J.  B.  Holdcroft,  J.  Muirhead,  P.  P.  Brown,  R.  G. 
Swan,  C.  Brakemidge,  D.  Cameron,  T.  E.  Price, 

GARVIE— ROBERT  ANDREW,  of  Saskatoon,  Sask.  Born  at  Owen  Sound, 
Ont.,  Nov.  24th,  1887;  Educ,  2  yrs.  C.  E.  course,  School  of  Mining,  Kingston,  1  yr. 
C.E.  course.  University  of  Saskatchewan;  5  yrs.  with  Murphy  and  Underwood, 
Consulting  Engineers,  Saskatoon,  employed  as  follows,  one  year  in  charge  of  field 
work,  sur\'eying,  dftlng  and  levelling,  3  yrs.,  town  res.  engr.,  Assiniboia,  Sask.,  one 
year,  town  res.  engr..  The  Pas,  Man.;  At  present.  4th  year  student,  civil  engineering. 
University  of  Saskatchewan. 

References:  A.  A.  Murphy,  J.  E.  Underwood,  C.  J.  MacKenzie,  A.  R.  Greig, 
K.  P.  Johnston,  R.  W.  E.  Loucks. 

HARRISON— JAMES  ARTHUR,  of  Dartmouth,  N.S.  Born  at  Dartmouth, 
N.S.,  Mar.  31st,  1899;  Educ,  3  jts.  Engr'g.  Course,  Dalhousie  University;  5  months 
asst.  in  engr'g.  dept.  Nova  Scotia  Constrn.  Co.  Ltd.;  At  present  instructor  and  asst. 
in  engr'g.  dept.  Dalhousie  University. 

References:  A.  F.  Dyer,  J.  N.  Finlayson,  J.  L.  Allan,  W.  P.  Copp,  R.  A.  Spencer, 
W.  P.  Morrison. 

HENDERSON— HENRY  BANKS,  of  Winnipeg,  Man.  Born  at  Brooklyn, 
N.Y..  U.S.A.;  Educ.  B.S.,  Brooklyn  Polytechnic,  1892,  M.E.;  1894,  M.M.E.  1895, 
Cornell  University;  1895-96,  with  Brooklyn  Rapid  Transit  Co.;  1896-1904,  not  engaged 
in  engr'g.  work;  1904-10,  sec.  treas..  Riverside  Foundry  &  Machine  Works,  designing 
machinery,  etc.;  1911-12,  western  manager.  Chapman  &  Walker  of  Toronto,  Install'n. 
of  pumping  and  lighting  plants,  etc.,  (Firm  now  out  of  business);  1913,  traveUing; 

1914,  cos't  investigation  of  Empire  Elevator,  Fort  WilUam;  1915  to  date,  sec  treas., 
Cowin  Fee,  Ltd.,  Winnipeg,  vice-pres.,  Cowin  &  Co.,  Inc.,  Minneapolis,  structural 
engrs.  in  reinforced  concrete.     Designing  concrete  bldgs.  bridges  etc. 

References:  J.  Cowin,  D.  A.  Ross,  J.  H.  Puntin,  H.  Edwards,  T.  B.  Campbell, 
E.  V.  Caton. 

HODGSON— WALTER  SIDNEY,  of  Peterboro,  Ont.  Born  at  Brooklyn,  N.Y.. 
U.S.,\.,  April  5th,  1882;  Educ.  Peterboro  Collegiate  Institute,  American  School  of 
Corr-,  Civil  Engr'g.;  1905-07,  rodman  on  mtce.,  C.P.R.;  1907-00,  instr'man  City  of 
Port  .\rthur;  1909-12,  instr'man  and  transitman  on  mtce.,  C.P.R.;  1912-13.  dftsman 
and  res.  engr.  on  constrn.,  C.P.R.,  Winnipeg;  1913,  entered  business;  1916-17.  C.E.F., 
2nd  Tramway  Co.,  later  Sgt..  Can.  Engrs.,  in  charge  surveys  and  track  work.  Wounded 
Nov.  1917;  At  present  in  production  dept..  Can.  Gen'l.  Electric  Co.,  Peterboro,  Ont. 

References:  C.  R.  Crysdale,  I*.  M.  Jones,  A.  Richardson,  P.  L.  Allison,  C.  E. 
Sisson. 

HOOLIHAN— HARRISON  DOUGL.\S,  .Ir..  of  Ottawa.  Ont.  Born  at  Chelsea, 
Que,  July  10th.  1895;  Educ,  Collegiate  Institute  and  private  tuition;  1912-14  and 
1916,  rodman,  dftsman  and  leveller,  Ottawa  Water  Works  Dept.;  1915,  with  N.Y. 
Central  Rly.,  Niagara  Falls;  1916-17,  asst.  pitometer  operator;  1917-18,  with  R.A.F.; 
1919-20,   pitometer  operator,   Ottawa  Water  Works  Dept. 

Rpforenccs:  W.  F.  McK.  Bryce,  F.  C.  Askwith,  A.  F.  Macallura.  R.  Henham, 
C.  V.  Putman. 

JOHNSON— JAMES  ALBERT,  of  St.  Catba-ines,  Ont.  Born  at  Chicago.  111., 
Sept.  19th,  1878,  1892-1900,  cost  work,  Western  Electric  Co.,  Chicago,  III;  1900-04, 
asst.  chief  cost  acct.,  Fairbanks-Morse  Mfg.  Co  ,  Belsit,  Wis.;  1904-10,  asst.  to  supt. 
Beloit  Iron  Works;  1910-18,  efficiency  engr.,  C.G.E.  Co.,  Peterboro,  Ont.;  1918  to 
date,  supt.,  Can.  Crocker  Wheeler  Co.  Ltd.,  St.  Catharines,  Ont. 

References:  B.  L.  Barna,  R.  W.  Leonard,  C.  E.  Sisson,  G.  R.  Langley,  W.  P.  Near. 

JONES— ALAN  HERBERT,  of  Moncton,  N.B.  Born  at  Liverpool,  England, 
Feb.  16th,  1884;  1900-03,  dftsman.  ear  shops,  England;  1903-05,  dftsman,  Jewett 
Car  Co  ,  Newark,  Ohio;  1905-06,  dftsman,  Brooklyn  Rapid  Transit  Co.;  1900-08,  dfts- 

man. New  York  Central  Rly.,  New  York  City;  190S-11,  with  D-laware  &  Hudson 
Co.,  at  Scranton,  Pa.,  on  surveying  and  mapping  in  office  and  field,  and  in  Montreal 
in  charge  of  right  of  way  matters;  1911-15,  with  C.P.R.,  at  Montreal  in  chief  engr's. 
offife  on  yard  and  terminal  plans,  and  at  Trenton,  Ont.,  as  instr'man  nn  constrn.; 
1915-17,  with  C.N.  Rlys.,  res.  engr.,  dist.  No.  4,  New  Glasgow,  N.S.;  1917  to  date, 
with  C.N.  Rlys.  as  asst.  engr.  in  office  of  chief  engr.,  Moncton,  N.B. 

References:  C.  B.  Brown,  Jr.  F.  D.  Anthony,  J.  D.  Evans,  J.  M.  R.  Fairbairn, 
J.  W.  Orrock,  J.  S.  O'Dwyer,  R.  C.  F.  Alexander,  W.  A.  Duff,  C.  C.  Kirby. 

LEWIS— WALLACE  ARNOLD,  of  Winnipeg,  Man.  Born  at  Worcester, 
England.  Nov.  30th,  1887;  1903-06,  articled  pupil  in  office  of  Fletcher  Trew,  C.E., 
Gloucester.  England;  190G-09,  dftsman.  C.N.R.  Winnipeg;  1909-10,  res.  engr.  on 
constrn.  C.N.R.  Winnipeg;  1910-13,  dftsman,  chief  engr's.  office,  C.N.R.,  Winnipeg; 
1913-16,  chief  dftsman,  surveys  dept.,  C.P.R.,  Winnipeg;  1916  to  date  dftsman, 
office  of  Bridge  Engineer,  Can.  Nat.  Rlys.,  Winnipeg. 

References:  W.  Walkden,  M.  H.  MacLeod,  A.  W.  Smith,  W.  Burns,  J.  L.  Doupe, 
L.  Pierard  T.  W.  White. 

LUSCOMBE— HARRY,  of  Montreal,  Que.  Born  at  Plymouth,  England, 
Dec.  19th,  1891;  Educ,  1907-11,  Plymouth  Polytechnic  Inst.,  and  articled  pupil  to 
A.  N.  Coles,  Structural  Engineers;  1911-12,  roadman,  G.T.P.  Ry.,  Alberta;  1912-13. 
field  dftsman,  C.N.R.,  location;  1914,  instr'man  on  Dominion  topog'l.  surveys;  1914-19, overseas,  sgt.  &  sgt.  major,  C.A.S.C,  Lieut.,  Imperial  Royal  Field  Artillery,  wounded 
1918;  March  1920  to  date,  asst.  div.  engr.,  G.T.R.  Estern  Lines. 

References:  F.  Macarthur,  N.  McL.  Campbell,  W.  Walker,  G.  M.  Stewart,  A. 
S.  Going,  J.  P.  Menard. 

MacKENZIE— RUSSELL  GEORGE,  of  Warman,  Sask.  Born  at  Lucknow. 
Ont-,  Oct.  4th,  1890;  Educ,  high  school  and  private  study;  1911-12,  rodman,  C.N.R.; 
1912-15.  asst.  engr.,  C.N.R.;  1919-20,  instr'man,  C.N.R.;  Feb.  1920  to  date,  asst. 
engr.,  C.N.R. 

References:  W.  Walkden,  A.  W.  Smith,  A.  J.  Taunton,  C.  G.  MacKenzie,  T.  W. 
White,  V.  C.  Stout,  D.  Shaw. 

MANNING— PAUL,  of  Peterboro.  Ont.  Born  at  Gateshead-on-Tyne,  England, 
June  16th.  1885;  Educ,  1904-07,  Leeds  University;  1907-09,  pupilage  in  locomotive 
workshops  of  North  Eastern  Rly.,  England;  1909-12,  asst.  switchboard  engineer, 
British  Westinghouse  Co.,  Manchester,  England;  1912-13,  field  dftsman.,  and  transit- 
man,  C.N.R.;  1913  (June  to  Dec),  trnsitman,  C.P.R.;  1914-15,  engr.  in  charge 
constrn.  of  Cedars-Mo»treal  Transmission  Line;  19J.5-19,  munition  work,  6  mos. 
foreman  Can.  Vicker,  2  yrs.  3  mos.,  chief  inspector,  asst.  supt.,  and  machine  shop 
supt.,  Canada  Cement  Co.;  6  mos.  asst.  chief  engr.,  Peterboro  Munitions  &  Metal 
Products  Co.;  1919-20,  switchboard  engr.,  British  Westinghouse  Co.;  June  1920  to 
date,  asst.  switchboard  engr.,  C.G.E.  Co.,  Peterboro,  Ont. 

References:  L.  DeW.  Magie,  G.  R.  Langley,  E.  R.  Shû-ley.  P.  L.  Allison,  C.  E. Sissons,  L.  A.  Kenyon. 

McGEE— GEORGE  LESLIE,  of  Toronto,  Ont.  Born  at  Toronto,  Ont.,  July 
lOth,  1894;  Educ,  At  present  4th  year  Student,  Faculty  of  Applied  Science,  University 
of  Toronto;  24  mos.  (not  continuous),  with  O.L.S.;  20  mos.,  dftsman  and  instr'man, 
roadway  dept.,  D.P.W.,  Toronto;  6  mos.,  instr'man  in  charge  of  party  with  above 
dept.;  2}4  yrs.,  Lieut.,  R.F.A.,  also  a/adjutant  266  Bty.,  R.F.A. 

References:  C.  R.  Young,  P.  Gillespie,  T.  R.  Loudon,  M.  A.  Stewart,  G.  G.  Powell. 

McNEIL— MICHAEL  JAMES,  of  East  Wabana,  Nfld.  Born  at  Glace  Bay, 
N.S.,  March  18th,  1873;  Educ,  Mines  Manager  Cert.,  from  govt,  night  school; 
1909-13,  overman,  Dominion  Coal  Co.,  at  Caledonia  and  Waterford  Mines;  1913-19, 
underground  manager.  No.  2  mines,  Wabana  Iron  Mines,  Dominion  Iron  &  Steel 
Co.;  Feb.  1919  to  date,  asst.  mgr.  at  Wabana  Mine,  for  Dominion  Iron  &  Steel  Co. 

References:  J.  J.  McDougall,  C.  B.  Archibald,  J.  B.  Pétrie,  J.  H.  Morley. 
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WILLIAMS— Gl'Y  MORRIS,  of  .Saskatoon,  Sask.  Born  at  Crete,  Neb., 
U.S.A.,  Jan.  I2th.  ISSS;  Edvic.  B.Sc.  (C.E.I.  Nebraska  University:  19U  to  Sept. 
1920.  with  U..S.  Bureau  of  Standards,  Washington.  D.C.,  In  charge  of  cement  and 
concrete  investigations  in  laboratory  and  field,  and  in  charge  of  constrn.  of_  several 
reinforced  concrete  bidgs.  erected  by  Bureau:  At  present  Junior  Professor  in  Civil 
Engineering,  University  of  Saskatchewan,  Saskatoon. 

Références:  C.  J.  MacICcnjie,  W.  G.  Chacc,  B.  S.  McKenzie,  A.  S.  Dawson, 
G.  W.  Craig.  A.  R.  Grcig. 

WOLFF — AAGE  OSC.\R,  of  BrowTi\'ille  Jet.,  Me.  Born  at  Copenhagen, 
Denmark.  May  14th.  1SS8:  Educ,  Diploma  in  Railroad  Engr'g.,  I.C.S.,  1914;  190S-13. 
Rodman  and  transitman,  C.P.R..  Montreal:  1913-15,  asst.  engr.  in  charge  of  offire 
work.  District  Engr's.  Office,  C.P.R.,  Montreal:  1913  to  date,  div'n.  engr.,  with 
same  company  in  charge  of  mtce.  work. 

References:  C.  C.  Kirbv,  J.  M.  R.  Fairbairn.'A.  C.  Mackenzie,  F.  W.  Cooper. F  Lee,  S.  B.  McConnell. 

WOODWARD — ERIC  RAYMOND,  of  Montreal.  Que.  Born  at  Liverpool, 
England.  Dec.  2Sth.  1S92:  Educ,  3rd  year  student.  App.  Se..  McGill  University: 
1911-12.  survey  party,  constrn-,  Algoma  Central  Rly.,  Franz.  Ont.;  1912-14,  on  prelim, 

survey  and  constrn.,"  Pacific  Great  Eastern  Rly.,  B.C.,  July  to  -Aug.  1014.  instr'man; 1916-17,  Lieut.,  Can.  Engrs. 

References:  T.  V.  Anderson,  R.  S.  McCormick,  C.  N.^Mitchell,  S.  M.  Thorne, 
J.  McHugh,  P.  A.  Laing. 

WRIGHT — GEORGE  R.,  of  Winnipeg,  Man.  Born  at  Salisbury.  N.B.,  Sept. 
2Sth,  1SS2:  Educ,  B.  A.  Mount  Allison  University,  1903,  B.Sc,  MeGill  University, 
190":  1907  to  present  time  with  Can.  Gen.  Elee.  Co.,  as  follows:  1907-09,  in  test 
department,  completed  test  course,  Peterborough:  1909,  on  sales  force,  Toronto 
Branch:  1909-10,  district  sales  engr.,  and  asst.  mgr.,  Vancouver  Branch;  1916  to 

date,  district  manager,  W"innipeg  Branch. 
References:  F.  L.  Butler,  J.  G.  Glassco.  N.  M.  Hall,  J.  M.  Leamy,  R.  S.  Trowsdale. 

H.  E.  Edwards,  E.  V.  Caton,  G.  L.  Guy,  E.  P.  Fetherstonhaugh. 

YOUNG — ERNEST  JAMES,  of  Mount  Dennis,  Ont.  Born  at  Sherbrooke. 
Que.,  Jan.  29th,  1SS3:  Educ,  Collegiate  Institute.  North  Bay.  Ont.,  I.C.S.  (Meeh.  & 
Elect.);  1900-03,  constrn.  and  operation  of  electric  power  and  transmission  line  and 
hvdro-elee.  plant.  Sault  Ste.  Marie,  Ont.:  Chief  operator,  Michigan  Lake  Superior 
Power  Co.,  Sault  Ste.  ̂ larie.  Ont.;  190S-12.  electrical  engr..  Temiskaming  &  Northern 
Ontario  Ely.,  in  charge  all  electrical  work:  1912-14,  chief  elec.  engr.,  N.T.C.  Rly.  in 
full  charge  design  and  install'n.  of  power  plants  etc.;  1914-19,  with  Can.  Engrs.,  joined 
as  sapper,  promoted  to  Major,  twice  wounded,  awarded  M.C.;  March  1920  to  date, 
CDgr.  in  charge,  service  dept..  Super  Cement  Ltd.,  Mount  Dennis,  Ont. 

References:  D.  A.  Evans,  J.  Murphy,  S.  B.  Clement,  D.  G.  Kilburn,  E.  W.  Reed- 
Lewis,  0.  S.  L.  Hertzberg,  F.  M.  Dawson,  J.  L.  H.  Bogart,  D.  S.  Ellis. 

FOR  TRANSFER  FROM  THE   CLASS   OF  ASSOCIATE   MEMBER 
TO  TH.\T  OF  MEMBER 

CAMERON— KENNETH  MacICENZIE,  of  Ottawa,  Ont.  Born  at  Strathroy. 
Ont..  Nov.  1st,  ISSO:  Educ.  Grad.  R.M.C.,  1901,  M.Sc,  McGill  University,  1903: 
1903-04,  inspecting  and  office  engr.,  Canadian  Niagara  Power  Co.;  1904-06,  lecturer 
in  surveying  and  time  observer,  McGiU  University:  1906-07,  instr'man.,  Pennsylvania R.R.,  North  River  Tunnels,  New  York;  1907.  inspecting  engineer.  Bar  Harbour  & 
Union  River  Power  Co.;  190S,  res.  engr.  for  Ambursen  Hydraulic  Constrn.  Co.,  and 
engr.  with  Smith.  Kerrj-  &  Chace,  Toronto;  190S-11,  prin.  Asst.  engr..  Public  Works 
of  Canada,  London.  Ont.;  1911-12,  asst.  engr.,  Sherbrooke,  Que.:  1912-18.  superx-ising 
engr.  dredging  branch;  1918  to  date,  asst.  chief  engr.,  Dept.  of  Public  Works  of  Canada. 

References:  A.  R.  Dufresne.  A.  St.  Laurent,  W.  P.  Anderson,  E.  Brydone-Jack, 
H.  B.  R.  Craig,  J.  M.  Wilson. 

DILLABOUGH— JAMES  VIDAL,  of  Drumheller,  Alta.  Born  at  Dundela, 
Ont.,  April  29th,  ISSO;  Educ,  B.Sc.  (CE.),  Queen's  University,  1904.  D.L.S.  1910; 
1904-05,  Surveyor  General's  Staff,  Dept.  of  Interior;  190.5-07,  transitman,  N.T.C. 
Rly.;  1907-11,  N.T.C.  Rly.,  res.  engr.  in  charge  of  constrn.,  'Transcona  Terminals, 
Red.  River  Bridge  and  high  level  entrance  into  City  of  Winnipeg;  1911-16,  office  engr., 
in  charge  of  design,  Hudson  Bay  Rly.;  1917-lS,  Major  and  Chief  Engr.,  6th  Bn.  Can. 
Railway  Troops;  191S-19,  asst.  dist.  engr.,  Can.  Nat.  Rlys.,  Western  District;  1919 
to  date,  div'n.  engr.,  in  charge  of  additions  and  betterments  in  the  Drumheller  Coal 
Area,  Can.  Nat.  Rlys. 

References:  J.  Armstrong,  W.  Burns,  J.  G.  Legrand,  N.  B.  MacTaggart.  J.  W. Porter. 

FOR  TRANSFER  FROM   THE   CLASS   OF  JUNIOR   TO   A   HIGHER 
GRADE 

SPROULE— GORDON  ST.  GEORGE,  of  St.  Lambert,  Que.  Born  at  Montreal, 
Que..  April  23rd,  1SS5;  Educ,  B.Sc,  (Mining),  McGill  University,  1908;  1904-00, 
worked  under  Mr.  C.  B.  Smith;  1907,  practical  work  in  Nelson  Lead  Smelter:  1908-09, 
Research  Fellow  and  Demonstrator,  MeGill  University:  1910-14,  wheel  inspector, 
and  asst.  engr.  of  tests.  C.P.R.:  1914-16,  engr.  of  tests,  C.P.U.;  1910-18,  asst.  inspector 
of  steel.  Imperial  Ministry  of  Munitions:  1918  to  date,  Lecturer  in  Metallurgy, 
MeGill  University. 

References:  A.  Stans5eld,  J.  B.  Porter,  H.  M.  MacKay,  H.  W.  B.  Swabey,  H.  H. 
Vaughan,  W.  H.  Winterrowd,  S.  B.  Clement. 

FOR  TRANSFER  FROM  THE  CL.\SS  OF  STUDENT 
TO  A  HIGHER  GRADE 

BETOURNAY— JOSEPH  NOE,  of  St.  Lambert,  Que.  Born  at  St.  Lambert, 
Que.,  Jan.  24th,  1898:  Educ,  B.Sc,  McGill  University,  1920;  Summer  1916,  dfting 
office,  Dom.  Bridge  Co.;  Summer  1917,  dfting  office,  Armstrong  &  Whitworth  &  Co.; 
1918  to  19,  Lieut.,  R.  A.  F.;  1920,  engr'g.  dept.,  Brompton  Pulp  &  Paper  Co.;  At 
present  in  Engr'g.  Dept.,  Laurentide  Pulp  &  Paper  Co. 

References:  H.  M.  Mackay,  F.  0.  White,  R.  deL.  French,  H.  M.  I,amb,  J.  A. 
Dickinson. 

HAWKINS— STANLEY  HORACE,  M.C.,  of  Calgary,  Alta.  Born  at  Shrews- 
bury, England.  March  14th.  1886:  1902-05.  articled  pupil  to  W.  B.  Chancellor.  City 

Engineer.  Litchfield.  England;  1905-07,  dftsman,  transitman,  N.T.C.  Rly.;  1907-14, 
res.  engr.,  N.T.C.  Rly.:  1914-19.  overseas  with  Can.  Infantry  and  Can.  Engrs.,  latterly 
as  Capt.  and  Adjutant  of  10th  Bn.,  C.E.;  At  present  in  charge  of  field  party  on  irriga- 

tion surveys  under  F.  H.  Peters,  Calgary,  Alta. 

References:  A.  E.  Doucet.  W.  P.  Wilgar,  A.  L.  Ford,  G.  Grant,  A.  Ferguson, 
J.  H.  HoUiday,  A.  Dick,  F.  A.  MeGivern. 

MITCHELL— HUMFREY  GEORGE,  of  Winnipeg,  Man.  Born  at  Miniota. 
Man.,  Oct.  1st,  1894;  B.Sc.  (Elec.  Engr'g.),  University  of  Manitoba,  1920;  1913 
(5  mos.).  rodman  on  location  survey,  G.T.P.  Rly.;  1914  (3  m.os),  elect'!,  constrn., 
Manitoba  Rolling  Mills.  Selkirk.  Man.;  1916^19,  overseas:  1919  (June  to  Sept.),  asst. 
operator,  1st  substation.  City  of  Winnipeg  Light  &  Power  Dept.;  May  1920  to  date, 
engr'g.  staff.  City  of  Winnipeg  Light  &  Power  Dept.; 

References:  E.  P.  Fetherstonhaugh,  N.  McL.  Hall,  E.  V.  Caton,  C.  A.  Clenden- 
ning,  E.  A.  Childerhose,  J.  N.  Finlayson. 



THE  JOURNAL  OF 
THE  ENGINEERING  INSTITUTE 

OF  CANADA 
PUBUSHIO  MONTMLT  AT   176  MaNSTIELO  StUUCT.   MONTREAL 

  By   

THE      ENGINEERING      INSTITUTE      OF      CANADA 

INOORPOaATED    t.N    li»7    AS 

THE  CANADIAN  SOCIETY  OF  CIVIL  ENGINEERS 

brrsmsD    at  rai   Pobt  Omca,   Momtesai,    a*   Bbcomu  (\^m  Uattb» 

VOLUME  III  MONTREAL.  DECEMBER  1930  NLTHBER  12 

Railway  Construction  with  the  Royal  Engineers  in  Palestine 
Bridging  the  Suez  Canal,  building  the  Desert  Railway,  difficulties  in  maintenance, 

fighting  the  Turks,  commercial  possibilities  uf  the  Desert  Railway. 

Lt.-Col.  a.  A.   Walkeni.  M.K.I.C. 

Rmd  al  the  Wetilrrn  Professional  .Meeting,  Banff,  B.C.,  .\ugusl,  Itlê 

You  will  all  remember  in  the  spring  of  1915   the  campaign  was  not  a  credit  lo  the  British  .Army;  in  fact 
wonderful  attack  that  the  Turk  made  on  the  Suez  Canal,  a  high  ofticial  sent  out  from  Ei;. 
They   came   down    from    Palestine   and    brought    their  the  General  in  charge  whether  he       .-  — _ 
transport  and  field  artillery  one  hundred  and  fifi\-  miles  Canal  or  whether  the  Suez  Canal  was  delendmg  hini. across  the  Sinai  Desert.     It  was  a  most  wonderful  feat 

ajKi  it  awoke  the  British  to  the  danger  of  attack  from  Bridging  the  Suez  Canal that  quarter.  "    " 
The  British  troops  were  held  on  the  West  bank  of  the  The  bridge  lo  cro^-  ihi-  ̂ \\,-7  Cin-d  \^;.s  mii  \n  U\ 

Suez  Canal.    The  Suez  Canal  runs  North  and  South,  and  the  Egyptian  State  : 
not  East  and  West  as  is  generally  supposed.     When  the  War,  lo  take  care  oi  ̂ ^^  i^.. 
Turks  got  to  the  Suez  Canal  after  marching  across  the  trallic  the  Eg>plian  State  K 
Sinai  Desert  they  were  exhausted.     They  had  no  water,  :      '  ... as  there  was  no  water  on  thr  Sinai  Desert  tliat  human 

beings  could  drink,  and  i!  "all  in".    The  British  ^ did  not  cr(»s  to  auack  :  .i  the  Turks  made  an 
attack  on  the  Brili-h  acn'^-  liit-  Canal.     N)me  of  them 
manand  to  get  across  t)y  >\vi:v;?:  i::.       rhc>   had  a  few  i       ..... 
c<  boats  they  had  brou  .  them,  which  they  One  eiKl  ol  it  v. 
la-..^..^...  and  they  actually  lau^^vw  u  mine  in  the  Bitter  West  side  of  the  i...,i.x.  .; 
Lakes,  which  mine  damaged  a  ship.     This  part  of  the  carried  by  means  of  a 
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hydraulic  jacks  to  raise  and  lower  the  bridge  a  slight 
amount.  The  bridge  stayed  open  all  day,  or  when 
traffic  was  passing  through  the  Canal.  The  railway  was 
allowed  so  many  hours  at  night  to  pass  their  traffic  across 
the  bridge.  When  the  time  came  the  span  was  swung 
around  into  place  and  lowered  from  the  ponton  on  the 
east  pier.  When  the  operation  of  transferring  from  the 
east  to  the  west  bank,  or  vice  versa,  was  finished  the  end 
of  the  bridge  was  jacked  up  once  more,  the  pontoon  taking 
the  weight,  and  it  was  swung  open.  This  was  feasible 
because  there  is  practically  no  tide  in  the  Mediterranean, 
the  extreme  being  one  foot  or  perhaps  eighteen  inches. 

The  Desert  Railway 

A  new  defense  scheme  was  decided  on,  and  it  was 
resolved  to  run  light  railways  out  into  the  Desert,  and  to 
make  the  advance  posts  fifteen  miles  from  the  Canal. 
About  six  or  eight  of  these  railways  were  constructed, 
starting  from  various  points  along  the  canal,  from  Port 
Said  to  Suez.  They  were  two  foot  gauge,  with  the  track 
in  sections  on  steel  sleepers,  the  whole  being  laid  down  in 
sixteen  foot  lengths.  These,  however,  did  not  prove  very 
satisfactori\  They  found  that  they  could  not  transport 
large  forces  of  men  and  provisions  on  railways  of  that 
kind.  Their  usefulness  is  extremely  limited,  and  about 
one  year  after  the  attack  it  was  decided  to  build  a  stand- 

ard gauge  railway  40  kilometres,  or  roughly  25  miles, 
out  into  the  Desert. 

Kartara,  which  was  forty  kilometers  from  Port  Said, 
was  chosen  as  the  point  to  start  the  railway-.  This  place 
is  at  the  end  of  the  caravan  route,  over  which  route  from 
time  immemorial  armies  from  Egypt  have  gone  out  to 
attack  Palestine,  and  armies  from  Palestine  have  come 
down  to  attack  Egypt.  It  runs  near  the  sea  coast,  and 
is  undoubtedly  the  very  path  that  Joseph  and  Mary  with 
the  infant  Jesus  went  over  on  their  flight  into  Egypt. 
The  Sinai  Desert  is  the  desert  where  Moses  and  the 
children  of  Israel  are  reputed  to  have  wandered  for  forty 
years,  and  the  only  way  to  cross  the  Desert  is  by  the  route 
above  mentioned,  which  follows  the  sea.  Not  that  the 
sea  helps  any,  because  an  immense  sand  dune  has  been 
washed  up  by  the  Mediterranean,  but  under  certain 
circumstances  transport  might  be  brought  along  in  boats. 

Construction  Methods 

In  the  construction  of  the  railway  we  did  not  follow 
the  English  method  but  used  what  we  call  the  American 
construction.  We  had  75  lb.  steel  rails,  standard  sleepers 
made  of  fir,  jarrah  wood,  or  in  fact  anything  that  was 
available  at  various  times.  Some  of  the  sleepers  were 
hardwood  and  were  hewed,  but  the  most  of  them  were 
sawn.  The  rails  for  the  first  section  of  the  line  came  from 
the  States,  but  eventually  a  rolling  mill  was  started  in 
India  and  the  last  material  all  came  from  there.  We 
used  bearing  plates  under  each  rail,  we  broke  joints, 
and  we  built  the  railway  in  every  way  equal  to  the  best 
American  practice. 

Owing  to  the  unlimited  space  which  we  had  we  were 
able  to  adopt  one  standard  frog  for  the  whole  system  — 
a  No.  7.    When  we  first  started  out  we  had  a  few  eights 

and  one  or  two  tens,  but  these  were  afterwards  taken  up 
and  nothing  but  No.  7  frogs  used.  I  dare  say  that  this 
is  the  first  time  on  record  where  a  railway  has  been  Ijuilt, 
all  sidings  and  yards  put  in,  with  orJy  one  style  of  frog. 

We  got  our  railway  material  landed  at  Port  Said  or 
Alexandria.  At  Alexandria  or  Port  Said  if  it  came  from 
America,  and  at  Suez  if  it  came  from  India.  If  it  was 
landed  at  Alexandria  it  was  hauled  by  the  Egyptian 
State  Railway  and  unloaded  on  the  west  bank.  If  it 
was  landed  at  Port  Said  or  Suez  it  was  put  into  lighters 
and  brought  up  to  Kantara,  where  we  unloaded  it. 
Eventually  we  built  our  own  docks  and  unloaded  all  this 
material  right  at  the  site  of  Kantara. 

Rolling  Stock 

Our  rolling  stock  consisted  firstly  of  locomotives 
which  were  built  in  England  fifty  years  ago;  to  be  more 
exact  in  1868,  which  the  Egyptian  State  Railway  found 
much  too  light  for  their  ordinary  traffic,  and  which  they 
practically  scrapped.  These  were  stored  at  the  back  of 
the  round-houses  when  the  War  broke  out  and  they  were 
resurrected,  overhauled  in  the  shops  in  Cairo,  and  delivered 
to  us  to  operate  the  military  railway.  The  trucks  were 
old  trucks,  also  requisitioned  from  the  Egyptian  State 
Railway,  but  what  we  called  stiff -legged  stock  —  no 
bolsters,  and  very  hard  on  the  track.  These  were  sup- 

plemented later  by  four  wheeled  coal  wagons  built  in 
England,  and  with  this  stock  the  campaign  was  conducted. 
Later  on  a  few  more  Baldwin  locomotives  were  got  from 
the  Egyptian  State  Railway,  and  some  more  freight 
locomotives  from  the  London  &  Northwestern,  but  these 
were  not  very  satisfactory.  You  can  imagine  that  with 
this  class  of  stock  on  a  new  railway  over  a  desert  derail- 

ments would  be  frequent. 

Labour 

The  entire  railway  was  built  with  hand  labour.  There 
was  not  a  mechanical  appliance  on  the  job.  The  labor 
was  done  by  Ascaries,  who  are  natives  who  have  served 
their  time  in  the  Egyptian  Army  and  have  been  transferred 
to  the  reserve.  After  their  transfer  to  the  reserve  they 
are  still  liable  to  serve  a  year,  and  they  were  called  up 
for  the  particular  purpose  of  working  on  the  construction 
of  the  railway.  Besides  these  to  do  the  rough  work  we 
eventually  enlisted  56,000  of  the  fellahin.  These  however 
were  not  for  railway  purposes  alone,  but  were  to  do  the 
general  work  required  in  a  campaign  of  this  kind,  such 
as  handling  the  army  supplies,  doing  the  sanitary  work, 
cleaning  camps,  etc. 

The  Ascaries,  whom  we  used  principally  in  building 
the  railway,  are  very  fine  men.  They  were  divided  into 
gangs  under  their  native  officers,  and  one,  two  or  three 
gangs,  as  the  case  might  be,  worked  on  a  shift.  The 
skilled  work  was  either  done  or  supervised  by  a  company 
of  the  Royal  Engineers.  There  were  actually  two 
companies  on  construction,  each  consisting  of  240  sappers. 
These  men  did  the  spiking,  bolting  up,  and  the  skilled 
work  generally  required  in  the  construction  of  a  railway, 
while  the  Ascaries  carried  the  rails,  the  sleepers,  did  the 
earth  work,  and  generally  all  the  rough  labor.  These  men 
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their  dav's  work  was  a»nipleted  when  these  liad  tx-en 
unloaded  and  put  in  the  track. 

Difticulties  with  Sand 

In  the  Siiui  I\»>^-rt  it  ver>'  seldom  rains,  and  for  one 
ÎH'.îidred  and  fifty  miles  we  never  had  a  culvert  or  a  bridKe 

<  \.(  pt  at  the  Wadi  El  .\rish  or  ".Xncient  Hiver  o(  K^;ypt". 1:<    line  was  not  ballasted  except  with  sand,  and  while 

.     i  makes  a  ver>'  excellent  Ix-d  it  lias  its  disadvantages. 
i  i;et  a  hot  w:    '  :  the  South  for  three 
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  ;iist  the  wind  you  have  to  hold  up  your  hand  to 
iMi'iect  your  face.  During  that  time  the  sand  drifts  like 
Miuw.  it  would  fill  up  the  cuts,  and  not  only  that  but 
it  would  undermine  the  sleepers,  so  that  when  the  storm 
was  over  you  would  find  your  cuts  half  filled  and  your 
banks  luid  blown  away.  That,  fortunately,  only  happened 
during  the  months  of  January,  February,  Xiarch  and 
April. 

Coping  with  Sand  Difficulry 

There  grows  on  the  Sinai  Desert  a  shrub  called 

Camel  Thorn.  This  shrub  is  ver\'  much  like  our  sage  brush. 
We  r.sed  to  send  out  gangs  to  scour  the  desert  and  to 
gather  thi^  camel  thorn,  which  was  brought  in  by  mean^ 
of  cimiels  U)  the  side  of  the  railway.  We  made  hedges 
of  this  by  sticking  the  ends  of  the  shrub  in  the  sand. 
The  hedges  would  be  in  three  or  four  successive  rows, 
starting  from  the  tops  of  the  banks  alongside  the  cuts 
and  continuing  outward.  On  the  slof)es  or  fills  we  started 
a  row  about  a  foot  below  the  top  of  the  bank,  and  if 
the  fill  was  high  enough  we  continued  rows  right  down 
the  bank,  three  feel  apart. 

We  found  that  this  was  ven,-  effective  to  take  care  of 
the  indi\-idual  storm  which  was  blowing  at  that  time,  but 
sand  is  not  like  snow,  and  if  you  allow  it  to  pile  up.  the 

that  you  just  raise  your  tiank  a  little  and  then 
:  drifts  into  the  cut  as  badly  as  ever. 

.■\nother  trouble  was  that  this  shrub  used  to  dry  out 
rapidly  after  it  was  planted,  and  the  sparks  from  the 
locomotive  set  it  on  fire  and  it  burnt  up. 

As  I  said,  sand  is  not  like  snow.  You  cannot  let 
your  cuts  fill  up  and  trust  to  the  Spring  to  thaw  them  out. 
After  each  storm  we  went  into  the  cuts  and  shovelled 
them  well  back;  that  is  we  removed  the  sand  from  the 
sleepers  for  about  five  feel  from  each  end.     This  gave  us 
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we  double  tracked  the  Hne. 
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No  water  could  be  got  for  our  ' 
rig  up  water  tanks  and  haul  t! 
for  the  locomoii\'es.  for  the  w 

a  hard  propneiijon, 

■o 

and  for  10.000  tre- 
acling as  a  screen ahi r  with  I 

•  Wau: 

V  the 
water  CO! 

i. 

-  ..cS 

The 

-d 

.f 

water  '  from  i: been  t  d  and  ; 

the  Ru'.u;  '■ 12"  lap  w 

absolutely  necessary  iur  the  upcmnoii  but  dni  ikA  liclp 
in  the  construction  very  much. 

We  had  fights  at  various  places  al  e 

the  Turk-        '         -   -.d.     Tlu  -  • 
second  at  :  third  a'. 
and  the  fifth  and  îinal  one,  seven  nu-cs  lioruiu:  jw;  ii2>i.cm. 

Floods 

The  work  starte' about   a   \i  ir   .cid   :i 
When  we  . 

Instead  oi  -,i.i^i  .- 
ness  we  got  torre: 

were 

:ni'.es. 

1. 

   ..  .  -   ;  y- 
n  November  and  May 



554 JOURNAL     OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 

This  country  is  not  timbered,  as  there  is  no  timber  in 
Palestine  or  Sjria.  The  rain  that  falls  in  the  Judean 
hills  all  goes  do^vn  around  the  end  of  the  Dead  Sea  and 
into  the  Mediterranean  through  the  Wadi  Ghuzza  near 
Gaza. 

As  it  was  impossible  to  get  steel  for  bridges,  and  as 
the  railway  had  to  be  pushed  forward,  instead  of  building 
permanent  bridges  we  made  de^^ations  and  went  through 
the  bottoms  of  the  wadis.  When  we  saw  a  heavy  rain, 
or  what  was  practically  a  cloud  burst,  we  looked  out  for 
trouble.  We  got  out  first  trouble  about  the  first  of 
November,  when  the  troops  were  pretty  well  forward. 
I  was  stationed  in  Kantara  at  the  time.  I  had  resident 
engineers  at  various  parts  of  the  line,  and  I  got  word 
from  Gaza,  from  my  engineer  there,  that  the  river  \yas 
in  flood  and  was  running  four  to  six  feet  over  the  track. 
We  had  anticipated  something  like  this  and  we  put  a 
watchman  on  the  East  bank  with  a  telephone.  His  duty 
was  to  walk  across  to  the  other  bank  and  back  every  half 
hour.  He  started  across  ore  night  on  dry  sleepers,  but 
before  he  got  within  a  hundred  yards  of  the  other  shore 
the  water  had  started  to  come  up,  and  he  had  to  run,  and 
before  he  was  safely  to  the  bank  there  was  water  over  the 
track.  It  was  impossible  to  actually  do  anything  when 
the  fiood  was  on  but  prepare  for  its  subsidence.  We 
gathered  huge  bodies  of  laborers  on  either  side  of  the 
wadi  with  sand  bags,  which  they  filled,  and  as  the  water 
started  to  go  down  we  followed  it  out.  The  track  was 
buried  in  debris  of  all  kinds  —  dead  camels,  dead  Turks, 
artillerj^  trucks,  telephone  reels,  mud,  hay,  etc.  etc.  The 
natives  carried  this  all  away  with  their  hands,  eventually 
picking  up  the  track  bodily  with  their  hands,  instead  of 
usirg  jacks,  and  packing  underneath  with  sand  bags. 

They  worked  in  the  water,  rolling  up  their  "gharabies", 
and  as  they  wear  no  shoes  or  stockings  this  work  was  not 
a  hardship  on  them. 

Eventually  we  got  the  whole  line  lifted  and  packed 
except  for  a  space  in  the  center,  where  the  water  was  still 
roaring  through  like  a  mill  race.  We  built  here  a  culvert 
consisting  of  twelve  75  lb.  36  foot  steel  rails  laid  on 
sleepers  and  sand  bags  on  each  end  for  about  twelve 
feet,  leaving  a  12  foot  sluice  in  the  center.  We  then 
worked  a  construction  train  across,  and  while  it  looked 
as  if  it  would  derail  every  minute,  and  the  track  sank 

and  squirted  water  up  into  the  engineer's  face,  by  going dead  slow  we  got  across  safely.  We  then  picked  up  the 
low  places  and  ordered  a  freight  train  which  was  waiting 
at  the  end,  forward.  We  got  a  pusher  engine  on  the  back 
of  this,  and  by  going  dead  slow  managed  to  work  this 
train  across.  Between  trains  we  would  better  our  track 
and  eventually  would  get  it  into  shape  for  fast  running 
once  more.  The  first  train  that  went  through  wakened 
the  Engineer  in  Gaza  and  he  came  out  of  his  tent  to  see 
what  was  the  matter.  He  had  not  figured  on  getting  a 
train  through  for  a  week,  and  this  particular  train  was 
got  through  in  just  over  twenty-four  hours.  This  could 
not  have  been  handled  in  this  way  except  for  the  fact 
that  we  had  plenty  of  labor.  Until  we  got  the  bridge 
finished  on  the  16th  of  February  we  had  this  trouble, 
and  I  think  we  must  have  used  a  quarter  of  a  million 
sand  bags  there,  at  roughly  a  shilling  each. 

Our  next  trouble  was  the  cotton  soil.  When  we  had 
the  rain  there  was  a  portion  of  the  track  from  Ascalon  to 
Lydda  that  would  almost  entirely  disappear.  To  look  at 
it  you  would  not  know  a  track  was  there.  Although  the 
country  was  full  of  sand  we  could  not  spare  the  personnel 
or  the  equipment  at  that  time  to  operate  ballast  trains, 
as  we  had  to  feed  about  300,000  troops  at  the  front. 
We  therefore  let  the  line  sink,  cleaning  the  mud  off  the 
top  of  the  rails  as  best  we  could,  until  we  thought  it  was 
absolutely  dangerous,  and  then  we  would  pick  it  up. 

The  country  through  there  is  all  old  Biblical  country. 
We  ran  a  spur  out  to  Beer  Sheba,  which  is  where  Abraham 
and  Sarah  lived  and  is  the  first  place  mentioned  in  Genesis. 
We  ran  through  Gaza,  which  was  where  Samson  carried 
away  the  pillars  of  the  temple,  and  Delilah  is  reputed  to 
have  come  from  about  six  miles  away,  at  a  place  also  on 
the  line. 

The  old  crusaders  used  Ascalon  as  their  headquarters. 
From  there  they  marched  up  and  down  the  coast  and 
from  it  attacked  Jerusalem.  Lydda  is  where  St.  George, 
the  patron  saint  of  England,  is  supposed  to  be  buried. 
The  burial  place  is  now  a  mosque. 

To  go  back  to  the  campaign  and  leave  the  railway 
for  awhile. 

Fighting  the  Turks 

We  fought  at  Romani,  which  is  twenty-five  miles 
from  Kantara.  We  again  fought  at  El  Arish,  which  is 
about  two-thirds  across  the  Sinai  Desert;  we  fought  at 
Rafa,  which  is  on  the  border  of  Asia  Minor;  and  for  five 
months  we  lay  holding  a  line  from  Beer  Sheba,  through 
Gaza,  and  down  to  the  Mediterranean.  We  attacked 
once  here  and  were  repulsed.  Eventually  however  we 
defeated  the  Turks  severely  here  and  they  retreated  to  a 
line  seven  miles  north  of  Jerusalem  and  seven  miles  north 
of  Jaffa  on  the  coast.  They  held  the  line  from  the 
Mediterranean  to  the  Jordan  River,  right  across  the 
Judean  hills.  The  Germans  had  when  they  retreated 
destroyed  the  railway  going  up  to  Jerusalem.  They  had 
started  also  to  build  a  railway  down  to  Gaza  to  meet  us, 
but  they  did  not  get  it  completed  as  far  as  that.  We 
took  this  line  and  eventually  took  the  Jerusalem  line,  , 
but  we  could  make  very  little  use  of  it  as  it  was  metre 
gauge  with  very  light  rails.  We  eventually  standardized 
it.  The  British  held  the  line  from  North  of  Jerusalem 
to  the  Red  Sea  from  about  Christmas  1917  until  the 
final  advance  in  September  1918,  when  they  drove  back 
and  absolutely  wiped  out  the  Turkish  army. 

Rebuilding  Narrow  Gauge  Lines 

During  the  period  mentioned  we  extended  our  line 
through  the  cotton  soil  up  to  Lydda,  where  we  met  the 
French  railway  —  a  metre  gauge  —  running  from  Jaffa  to 
Jerusalem.  We  took  this  up  and  re-laid  it  with  standard 
gauge  track.  We  first  tried  to  operate  the  metre  gauge 
to  feed  our  men  in  Jerusalem  and  in  the  valley  of  the 
Jordan,  but  were  not  able  to  get  very  much  tonnage 
over  the  railway.    From  Artuf  to  Jerusalem  is  a  straight 
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we  would  lie  able  lo  liaul  13  wajjons  oi  lu  ions 
I..V..  .. .;h  oiH*  locomotive,  instead  of  which,  owing  lo  the 
curvature,  all  we  could  liandle  was  10  waj;ons  with  two 

!       -     -ives.     I    wa-  '  ■  d   with   a   push   trolley   for 
in  purpose,  i  >  two  natives  who  ran  along 

)  to  Jen  ■!!  one  of  the 
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wiiiiuui  a  pusJ»  from  the  Ascaries  who  operated  the  trolley. 

In  the  operation  of  the  main  line  before  it  w;i 
tracked  I  think  we  made  a  record.  With  p.. 
trains,  hospital  trains  and  goods  trains  we  one  da\ 
of)erated  twenty-six  trains  each  way  over  a  single  track. 
This  could  only  be  done  where  stations  are  close  together. 
and  we  put  them  on  this  section  of  the  line  every  4'^ 
kilometers. 

We  had  lots  of  pensonnel,  as  we  drafted  men  who 
had  had  experience  in  railway  operation  from  the  fighting 
units. 

^iaintenunce 

The  uncertainty  about  maintenance  of  track  in 
Palestine  is  that  you  can  never  tell  where  the  water  is 
coming.  We  would  build  a  cul\'ert  where  we  had  a  wash- 

out, and  the  next  rain  would  wash  the  track  out  a  couple 

'  '  'red  feet  up  the  line,  while  this  culvert  would  be 
ily  dry.  Eventually  we  got  over  the  water 

dii!i«.uiiy  by  using  our  Egyptian  labour  corps  to  build  a 
little  canal  on  each  side  of  the  track,  from  Rafa  practically 
up  to  Ludd. 

I  am  often  asked  if  the  road  will  be  a  paying  proposi- 
tion. It  was  built  as  a  war  measure.  Palestine,  and 

especially  lower  S\Tia,  is  a  marvellous  country.  The 
Turks  had  taken  all  the  yoimg  men  away  and  left  only 
the  women  and  the  old  men  behind.  The  people  of  the 
country  use  a  wooden  plough  drawn  by  a  little  donkey  yoked 
with  a  heifer,  just  the  same  as  they  did  in  the  days  of 
Christ,  and  merely  tickle  the  soil,  turning  it  up  three  or 

four  inches.  The>'  sow  their  seed  on  the  ground  before 
ploughing,  and  when  the  ploughing  is  done  the  villager 
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would  have  to  tear  up  the  entire  track  and  replace  it. 

There  were  no  brakes  on  the  trucks  —  not  ■  :d 
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train  would  run  down  the  grade  until  it  came  to  an 

up-grade,  when  it  eventually  c-ame  to  rest. 

The  building  of  the  railwav  wa~  a  great  feat,  princi- 
ially  through  the  dilliculties  < red.     It 
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....    _       I a 

that  they  had  set  rules  and  i 

>e 

rules.     This  may 

.e 

railway  troops  ceri. a 

they  wanted. 
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Practical  Applications  of  Electric  Welding 
Survey  of  electric  welding  methods,  resistance,  carbon  arc,  metallic  arc  and  quasi-arc; 

methods  of  application,  tables  of  power  consumption,  etc.; 
training  the  welder,  protection  devices. 

F.  P.  Vaughan,  M.E.I.C. 

Read  at  the  Eighth  General  Professional  Meeting,  Halifax,  N.S.  October  15th,  1920. 

Electric  Welding  is  a  subject  that  should  be  of 
particular  interest  to  the  engineer,  and  during  the  late 
war,  much  research  work  was  carried  on  in  an  effort  to 
conservée  both  material,  and  labor,  by  manufacturers 
of  war  material  and  by  the  possibilities  offered  by  its 
application  to  the  ship-building  industries,  and  as  a 
direct  result,  much  of  the  ignorance  and  mystery,  in 
which  this  subject  was  surrounded,  has  been  cleared 
away,  and  we  find  to-day,  that  electric  welding  is  rapidly 
taking  its  place  in  modern  engineering,  and  Industrial 
work. 

The  Resistance  Process 

The  Resistance  or  Incandescent  process,  known  as 

the  Thompson  process,  is  especially  adopted  for  manu- 
facturing work,  where  more  or  less  standard  welds  are 

to  be  made,  and  is  used  for  butt  lap  and  spot  welding 
and  also  special  methods,  known  as  ridge,  point,  and 
projecting  welding. 

This  process  consists  of  passing  a  large  amount  of 
current  through  the  two  pieces  of  metal  at  the  point  to 
be  welded;  the  current  being  largely  in  excess  of  that 
which  the  metals  can  carry.  The  point  of  greatest 
resistance  is  the  point  to  be  welded  and  it  is  there 
that  the  maximum  amount  of  heat  is  developed,  this 
being  sufficient  to  fuse  and  weld  the  metals  together. 

In  making  welds  it  is  important  that  the  distribu- 
tion of  the  temperature  over  the  face  of  the  joint  should 

be  as  uniform  as  possible. 

It  is  not  practical  to  butt  weld  two  pieces  of  different 
areas,  on  accouri.t  of  the  necessity  of  uniform  temperature 
distribution,  as  the  smaller ,  piece  will  become  much 
hotter  than  the  larger  one;  For  the  same  reason  it  is  not 
practical  to  butt  weld  very  large  surfaces,  as  the  current 
will  not  distribute  itself  uniformly  over  the  section. 
The  current  usually  employed  in  this  type  of  welding 
varies  from  40  amperes,  with  a  machine  for  welding 
small  wires  together,  up  to  7,000  amperes,  for  a  machine 
to  butt  weld  wheel  tyres. 

To  obtain  these  large  current  values  it  is  necessary 
to  use  alternating  current,  owing  to  the  difficulty  and 
expense  of  obtaining  direct  current  apparatus  for  these 
large  current  outputs.  The  voltage  required  at  the  weld 
varies  with  this  class  of  work,  but  is  usually  from  5  to 
6  volts.  The  parts  to  be  welded  are  held  between  two 
clamps  which  are  a  part  of  the  welding  machine  and 
terminals  of  low  voltage  and  high  amperage.  The 
clamps  are  brought  together  under  pressure,  completing 
the  circuit  through  the  metal  to  be  welded,  the  current 

passing  to  the  metal  from  one  clamping  electrode  to  the 
other.  These  clamping  terminals  are  usually  water 
cooled. 

r/./^./^/^/..././^^^ 

Diagram  Spot  Welder 

Spot  Welding  Mild  Steel  Plates. 

Thickness  of  ' 

Total  Welded 
Plates. Thickness. 

Power. 
Time. 

24  S.W.G. 0.044  in. 4.3  K.W. 0.6  sec. 

22    " 
0.056  " 4.6      " 

0.8  " 

20    " 
0.072  " 4.7      " 

1      " 

18    " 
0.096  " 5.3      " 

1.2  " 

16    " 

0.128  "     - 

6.3      " 

1.8  " 

14    " 

0.160  " 6.6      " 

1.8  " 

12    " 
0.208  " 8.0      " 

2.5  " 

10    " 
0.256  " 9.0      " 

3.0  " 

Power  Consumption  of  Resistance  Welding  Plants. 

Section  of Approximate  Power  Consumption. 
Metal  at  the 

Weld. Max.  K.  W. Duration  of B.O.T.  Units 

per  Weld. 
Weld. 

per  Weld. 
.25  sq.  ins. 10 15  seconds 

.075 

.5 15 

20      " 

.13 

.7 

20 

30      " 

.2 

1 25 

35      " 

.3 

2 

40 

60      " 

.7 

3 

50 

90      " 

1.25 

5 

65 

208      " 

3.75 
7 80 

315      " 

70 
9 

95 

400      " 

10.5 10 105 

428      " 

12.5 
11 115 

453      " 

14.5 

12 125 

475      " 

16.5 

In  the  above  table  the  power  consumption  for  a  given  area  of  weld 
covers  ordinary  bar  iron,  wheel  rims,  tyres,  cycle  rims,  shafting,  and 
piping  and  various  forms  of  rods,  etc 
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Hutt  WcUliitg  Ruuivl  Copper  RikI» KIriiru-l'ercuulvr  V^rlUiag 

Sur. 

Po»rI 

luiK-. 1- 
Atm. 

1  4ia 0.06  in.  tquw 5     K.W. 4  sen. 

S/*" 
an 

7       •• 

5    ••
 

1/2  ••
 

aa) 
14 

7    •■
 

5,«  ••
 

asi 

19-5    •• 

9    ••
 

3/4  ••
 

0.U 
28 

12    •• 

7/8"
 

aeo 35 

14     • 

1 a79 
48 

17    •• 

M,*  
•• 

0.99 
63 

21    ••
 

.1   t       /  —    1. 

(1)  ̂ ^'hile  it  has  been  Renerally  supposed,  that  spot 
welding  was  limited  to  metal  not  more  tlian  three-t-ighth 
of  an  inch  in  thickness,  until  the  recent  developments 
made  by  the  General  Electric  Co.,  Mr.  J.  M.  Wood  of  the 
above  company  stales  that  this  supposed  limit  was 
due  rather  to  the  capacity  of  the  apparatus  wliich  had 
been  available  for  doing  the  work  and  that  the  General 
Electric  Company  had  developed  a  machine  with  a 
welding  current  capacity  of  100.CK;)0  amperes  at  20  volts 
and  a  pressure  capacity  of  75.(XXJ  lbs.  The  maximum 
current  at  wlaich  it  has  been  used  is  about  72.000  amperes 
and  a  maximum  pressure  30,000  lbs.  The  maximum 
thickness  of  material  welded  was  three  thicknesses  of 
one  inch  plate. 

The  welding  of  mild  steel  gives  the  best  results; 
butt  welds  with  hard  steel  up  to  about  75*  i  carbon  can  also 
be  successfully  carried  out.  although  in  the  latter  case 
the  fwints  of  connection  of  the  material  to  the  welder 
are  inclined  to  become  glass  hard  and  often  have  to  be 
armealed  to  prevent  fracture.  The  strength  of  iron  and 
mild  steel  welds  is  greater  than  the  material  itself,  but 
with  high  carbon  steel  wires,  the  weld  strength  is  only 
about  60^1  of  the  ordinar>'  material.  Copper,  gun- 
metal,  brass,  (if  percentage  of  zinc  is  not  too  high), 
aluminum,  nickel  silver  and  their  respective  alloys  butt 
weld  under  proper  working  conditions. 

The  spot  welding  of  light,  solid  and  hollow  ware 
metal  articles  has  revolutioruzed  the  ordinary  methods 
of  construction,  where  drilling  and  riveting  used  to  be 
employed  and  there  is  hardly  an  industry',  manufacturing 
or  repjairing  metallic  articles  where  an  electric  welding 
plant  cannot  be  used  to  grt-at  advantage.  The  rapidity 
of  the  work  and  the  low  power  consumption  of  the  spot 
welder  is  remarkable,  owing  to  the  short  time  the  current 
is  flowing  for  the  actual  welding.  H  Lemp,  states  that 
the  energ>'  required  to  bring  iron  to  the  welding  tem- 

perature is  approximately  7  H.P.  minutes  per  cubic 
mch  of  metal. 

Bm.: 

the 

lOgLl, 
(V^f'of  thf  chit- !  ad  . 

of  »-f-?riJ~g 

■.ir.-.riy  fouiyl  applica- 

the  welding  of 

tales 

ped 

IS  t! 

in  I  '■ 

There  is  alî»o  a  saving  in  time  as  the  ( 

rapid.     D.  Hamilton,  and  E   ' '' v;  (li  in  the  weld  is  one  sj.\ 
butt  welding. 

Electro-percussive  Wf'''-"  ■ lion  in  the  joining  of  .: 
platinum  and  nickel,  plau::ujn  a:iu 

(2i     D.   F.   Miner  of  the   We-ii:.^:.. -- 
tliat  within  the  last  year  equipment  lias  b»-» 
which    successfully    welds    stock    up    to 
same  principle  is  used  but  stored  electn  : 
replaces  ekx*      •  the  total  tu:... 
the  weld  tv  h  of  a  >;«^or>d 

tiiorougii  lusion  without  oxidation. 

Carbon  .\rc  (Barnados)  Process 

This  is  probably  one  of  the  old    •  —  •'   -^      ''    - welding.  ha\ing  been  in  use  for  t: 

Bamados  patent  loavini;  be*  • 
process,  the  heal  of  the  arc  ! 
to  be  joined  to  a  weldi: 
of  the  same  material,  wi  . 
to  fill  the  space  between  the  metals  to  be  welded.  The 
system  is  used  at  present  for  practically  all  kinds  of 
repjair  work  and  is  extensively  employed  in  iron  and 

steel  construction  work.  <hip  yards  and  rail  -       - 
work,    foundries,    boiler   shop>s   and    L-enrral 

work.     The  work  i:    "    '        '       " sleel   buildings,   brici. 

the  girders  with  the  arc.  ' 
building  up  of  metal  sur:. 
macliinery  and  parts,  such  as  siialts.   iramo.  cracked 

spindles    and   etc..    melting   and    cutting    >*-''^    ■.  .  •  .i tilling   holes  in  castings  and  has  many  other  . 
too  numerous  to  mention. 

The  electric  carbon  or  graphite  arc  i>  used  for  the 
production  of  a  high  temperature  ra:  F 
to  7,000^  F.     In  welding  wit'i    •     ■'  -  ..  ̂ ..  .  .jr. 
direct    current    is    usuall>    >  i    in    pj'  to 
alternating  cuaent.  altfwugn  mc  latter  is  >L'::Kinnes 
used. 

(I)    a  B.  B«*M«,  Vo.  XXI  \a  11  1S1&. m    JowB^  A.  I.  E.  E.  Imt  nl^  ««>.  »  .Va.  «. 
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The  parts  to  be  joined  are  coimected  to  the  positive 
side  of  the  circuit  and  the  carbon  electrode  to  the  negative. 

This  has  two  advantages. 

First.  The  greatest  amount  of  heat  in  an  electric 
arc  is  liberated  at  the  positive  pole. 

Second.  Particles  of  carbon  are  not  carried  into 
the  weld  and  which  is  a  condition  to  be  avoided  in  making 
a  good  weld. 

The  operator  holds  the  carbon  or  graphite  electrode 
by  means  of  an  insulated  holder  and  strikes  an  arc  by 
touching  the  work  with  the  carbon  electrode  and  drawing 
it  back  quick  by  forming  an  arc  of  suitable  length.  The 

operator  then  moves  the  electrode  from  side  to  side  of 
the  weld,  giving  a  semi-circular  motion,  while  at  the  same 
time  moving  the  electrode  along  the  weld.  This  process 

as  originally  used,  was  improved  by  adding  a  fused  metal 
filler  to  the  molten  surface  of  the  metal.  The  carbon 

or  graphite  electrode  process  is  generally  employed 
where  fast  melting  is  required  and  to  heat  over  a  large 

area,  (such  work  as  filling  in  large  holes  in  castings  etc.), 
and  is  always  used  in  cutting.  The  carbon  arc  requires 

a  large  current,  generally  from  250  to  600  amperes  and 
50  to  100  volts;  very  heavy  welding  and  cutting  requiring 

up  to  1500  amperes.  A  graphite  or  hard  carbon  electrode 
about  1/^  to  M  inch  in  diameter  sharpened  to  U  inch 

point  is  used  for  average  work,  and  lighter  or  heavier 
electrodes  are  used  depending  on  the  requirements  of 
the  work.  The  maxknum  currents  for  carbon  electrodes 
are  approximately  as  follows  : 

14  inch.. .    100  amperes 
1^  inch   300  amperes 
^  inch    500  amperes 
1  inch   1000  amperes 

It  is  necessary  on  account  of  the  large  area  heated 

by  the  flame  of  the  arc  to  use  extreme  care,  so  as  to  avoid 

stresses  and  distortion  due  to  temperature  changes. 
When  cutting  metal,  the  carbon  electrode  must  be  used; 
the  arc  is  held  in  one  position  long  enough  to  fuse  the 
metal  and  allow  it  to  run  off.  The  arc  is  then  advanced 

slowly  along  the  desired  line,  the  molten  metal  dropping 
out  below.  The  width  of  a  cut  with  a  skilful  operator 

is  only  slightly  wider  than  the  diameter  of  the  electrode. 

(3)  The  length  of  a  250  amp.  arc  should  not  be 
less  than  }ô  inch  and  for  a  500  ampere  arc,  should  not 
be  less  than  %  inch.  The  maintenance  of  excessive 
arc  lengths  causes  the  exposed  hot  metal  to  be  rapidly 
oxidized  or  burned.  For  most  purposes  a  250  ampere 
arc  should  not  exceed  a  length  of  1  inch  and  500  ampere 
arc  should  not  be  more  than  lyi  inch  long.  The  surfaces 
to  be  welded  should  be  chipped  clean,  and  where  they 

are  scarfed  the  angle  should  be  wider  enough  to  enable 
the  operator  to  draw  an  arc  from  any  point  without 
danger  of  short-circuiting  the  arc. 

On  account  of  the  intense  glare  and  heat  produced, 

the  operator  must  wear  gauntlet  gloves  and  a  shields, 
completely  covering  the  head  and  shoulders  to  protect the  skin  and  eyes. 

(4)  Tests  on  a  25  kw.  d.c.  generator  direct  connected 
to  a  gasoline  engine  and  mounted  on  a  truck  required 

20  minutes  to  cut  through  a  15"  I— beam,  and  required 
250  amperes  at  90  to  100  volts. 

Tests  on  an  alternating  current  plant  consisting  of 

4-20kw.  single  phase  transformers  connected  in  multiple 
required  650  amperes  at  50  volts  and  in  an  8  hour  day, 
10  ft.  of  steel  piling  were  cut,  the  cut  varying  from  H  inch 
at  the  centre  of  the  pile  to  SU  inches  at  the  ends.  The 

consumption  being  250  kw.  hours.  By  this  method 
$10.00  a  day  was  saved,  to  say  nothing  of  the  time. 

Cutting  Mild  Steel. 

(Carbon  Electrodes.) 

Thickness  of  Plates. 
Current. 

Rate  of  Cutting. 

1/2  inch 

3/4    " 

1 

1-1/2    " 

2 

275  to   325  amperes 
450  to   550 
650  to    750 
900  to  1000 
900  to  1000 

15  to  20  feet  per  hour 
14  to  18 
12  to  15 

10  to  12 
6  to    8 

The  Metallic  Arc  Process  (Slavinoff) 

About  90%  of  the  electric  arc  welding  that  is  accom- 
plished today  is  by  this  process  a  modification  of  the 

Barnardos  process,  differing  in  that  an  iron  or  steel 
electrode  instead  of  carbon  is  used,  this  being  melted  by 

the  arc  and  serving  to  fill  the  space  between  the  pieces 
to  be  welded.  The  metals  to  be  joined  are  clamped  m 

position  and  connected  to  the  positive  side  of  the  circuit. 

The  edges  of  the  joint  are  beveled  either  from  one  or 

(3)  Elec.  World.    Vol.  74-22.    O.  N.  Eschnolz. 

(4)  S.H.B.E.E.  Sec.  22,  P.  1730. 

I 
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liLtth  liidt-s.  I  lie  lirvd  bein^  sa)  cltubrn  to  firnnit  the  iniier- 

.rl  I  ht-  I 
  K..  ...idf  as  ■ 
oiluT   inftal>.   the 

■>iuiU'  nu-ial  a>i  iht-  iii<  .u  m  m    wii' 
III    (he   Wfldiiii;    t-livtiiide   ix   an   in 

Afv  WcUtng  NUU  iMcci. 

lb.  cxJVcicd. 

in 

111 

In  the  I^ii 
;.Iw.>liiI,.ly      iJ)^      ;,,, 

ifventi'd  \i\ 
.1-   !>>    u^in^;  a  Muali   .ih 

^s.  it  is  dilVicult  to  prevmi 
■  •f  carbon   inio   iht-   w»!' 

by  the  SlavitiolT  pnx . 
UK    larbon  deix)sit  is  nreaii> 

reducfd  and  the  hrat  is  only  spread  over  a  small  area. 
" -Il  the  metal  very  ai> 

p!:itf'^  etc       The    ; 
art  e  of  cuirenl. 

viz.  .  •      :   .  ^  '  volts. 

Cumnl. 

Rate  c  • 
1    l!.  .;.»;. rt    IKt   buut 

1  «i 

1  J 

.     B I 

In  wekiini;  a  -+-am  the  t 
jJd  be  moved 

IS 

.f 

aiiullii-i    i: 
arc  the  el. 
diaiely    be   withdrawn    to   the   proper   distaiKe.     It    is 
nece;vsar>'  to  be  sure  that  the  arc  pb\s  over  ibe  entire The  metal  depoisited  by  this  method  is  more  imiform 

and  a  weld  so  made  is  sli^jhth'  stronger  and  has  a  smoother  surface  of  the  joint 

and   more   re^iilar   apjx'arance   tlian   one   made   by   the             The  metal  is          "  '  ■        .^^ carbon  elect  rode.     For  these  reasons  the  metallic  electrode  and  if  the  molten  re 
IS  usuall\'  employed  when  strength  and  appearance  is  over  the  solid  n\eiaJ  i  ui  a 
important.  weld.     The  metallic  el.  -iches 

to  18  inches  long,  and  mav  b<.  d 
The  current    values  corresponding  to  the   various  or  the  middle  to  suit  tlie  op^.       ....  .,^. ........  uf 

electrode  sizes  are  given  in  the  following  table  and  while  overhead  welding  is  the  same  as  in  normal  welding,  but 
they  nuy  be  varied  slightly  under  certain  conditions,  they  requires    considerable    skill   and   prac  '         si 
represent  safe  average.     The  arc  should  be  kept  constant  of  the  oixraior.     If  the  arc  length  u  x.  ..e 
in  length  to  insure  uniformity  in  the  metal  deposited.  metal  will  be  successfully  deposited. 

Electric  Welding. 

Speed liaearft. 
weldtd 

per  how 

TeulCee> 

rowxm  coxeiiinD  rce  noes 
Coen  t  : 

Ç.
 

TWfcMM 
ofpUU 

Ampe 
Volu 

Mmn 

povef 
output 
a(Mt 

K.W 

Ueen  K  R   1 

lot    ■            ■■'     •    '- 

eft. 

Power 
ai 

to  Mi 
kmhi. 

Elertrode 
at 

10  10 
lb. 

Lebor 

at 

•0  <o 
br. 

"I 

«2- p<rSeL 

1/16 
20 40 20 

.8 
1.78 

.9 

$0  0356 $ao9o «0.60 
$0.7256  1  $0  0863 $0  0887 

1/8 16 75 20 15 3.34 1.4 .0668 
.140 

60 

8068  1        0605 
0M3 

3/16 
12 

90 
30 

18 
4.00 

23 

nmo 
230 60 

9100 

.0760 

1K38 

1/4 10 100 

20 
2  0 4.45 3.1 

.0890 .310 .60 
9990  j        099S 

2BS0 

3/8 6.5 125              30 25 5  56 

3.6 

1112 360 
60     !     1  LI712  '         !■ 

ôS4 

1/2 4.3 140 30 28 6  22 38 
.1244 

.380 60 I.IOM  !        25T0 1  1131 

5/8 2.8 150    1      ao 
3  0 6  67 

3  4t 

1334 
340 

.60 _       . 

.*> 

t    Single  Bevel  used  on  thickaeat  be'u«  atui  mcludmg  uac  haii  uicii.  lX>ublo  Ur«-ri  uacvl  uti  Ui>ckoe«>  kbove  one  half  incfc. 
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Be~Of=tB  WELOIMS) m^A 
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\lAyyj  of  Sheet 

Thicknesi 

Method  of  making  various  types  of  weld 



J  O  f  R  N  A  I.     Oh      r  1 1  K     K  \  < ,  I  S  t  K  R  1  \  <;     I  S  S  I  I  I  U  T  E    OF    CANADA 

SSI 

Pr«p«niiiun  uf  the  Weld 

In  I  he  pniiaraiKm  of  tJ>e  weld  it  hiis  l>efi>  Unind 
iJirii   m,  ■  ,1  .(ml  ,s  ̂ jj.,,„  is  niudi  niore  likrl-    ■  ' 

•  Weld.     Vale.  rust,  jn^eaîx-,  soot,  , 
'  '    weld  and   sucli   u.. 

make  !i   hard      iir. 

lu 
.    .       ̂ nl ol  I  he  weld. 

"•  in  use.  viz:  pickling 
me  or   lye.   Ix>iling 

••■••  s    vi.i~i.i;ii.    -uatch  bruslunj;  etc.. 
'*^  '  -^  on  the  ItKal  conditions. 

I  ujvii.ti.^iN     lo    u>'.'         '  .live    tulles    to   the Iteets.  It  IS  M>nu'tinu  to  ̂ end  the  lf>co- 
i>  burn  .  an 

■i  by  sail'  -1  is 
lo  Ileal  the  Unler  to  normal  sieani  pressure  and  then 
dean   by   <i;u1  blasting  or    scratch    brushing,    washing 
with  lye  remo\e  grease. 

In  Wv.wi^.K  làeavy  sections  where  it  is  ni  "    to 
deposite  several  layers  of  metal,  the  surface  of  ;  d- 
ing  layer  should.  alwa>-s  be  cleaned  before  siarung  the next . 

Ilurr  ]:.:-  'k,  •:  :;  .,..'  ,•, ,  '  , ,;  .>■-  ■■■  .jon  with  regard 
-     '■     '■''     ■■"         ■       •'   ■■'  <.'i::v   \\L.ding  and  it  has 

]*:'■    ■   <     ■   ::  V         icrable  discussion  for  s<^)me  time. li^i  CUTIS  lui.-^..;^  c-i.L.:>.xie  was  a  mixture  of  pulverized 
carbon  and  borax,  tojiether  with  other  materials  of 
more  or  less  imaginary  benefit,  while  the  present  llux- 
covered  eleitrodes  contain  various  additional  dements 
to   assist    in    pr.-'  liigh   class    welds.     While    un- doubtedly  such   .  have  more  or   less   beneficial 
effects  under  certain  conditions  it  is  the  experience  of 
a  great  majority  of  welders,  that  flux  of  anv  kind  is 

unneces-sar\'  in  welding,  and  further  that  it  is'  a  source of  danger,  in  that  there  is  a  liability  to  contaminate  the 
weld.  By  keeping  the  work  clean,  and  if  care  is  taken 
in  the  operation  of  the  arc,  a  good  weld  can  be  made 
without  flux,  and  if  these  attentions  are  lacking,  flux 
will  not  make  a  good  weld. 

Preparation  of  Seams  for  Butt  Welding 
Dimensions  in  inches 

Thiflmrw  of  Plate  in  Inches 

0   to  1/16 
Above  1  16  to  1/8 
At»\Tl,8    to  1/2 
Above  1/2 

In  all  electric  welding  care  must  be  taken.  (6) 
otherwise  there  is  apt  to  be  extreme  penetration  which 
IS  caused  bv  excessive  current  and  improper  electrode 
material  and  has  a  tendency  to  weaken  the  weld;  on  the 
other  hand  if  the  current  is  too  low  overlap  and  small penetration  results. 

The  diameter  and  character  of  the  dectrode  used 
must  be  carefully  selected,  for  if  the  dectrode  has  too 

Uj     G£.  Bcmcv.  tul.  11-22,  p  SKI.  J   A.  Rin.li 
<*>     Bm*  World.  Tol.  7«-U.  1»1».  O.  U   LadiboU. 

high  a  mdting  point  in  c 
Ijr  .-    it--<    .    ■:   

lu. win  Uif  Wutk  il:*:JI. 

For  a  giii»d  weld  it  i» 
'fKlicWa- 

pt: 

the  ... 

Tl. 

referred  lo 

1  be  Ub«l  • 
A'  uxnt  of  the  «.' 

t. 

.  s- 

I       COOKI 
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General  Electric  .\utomatic  Welder 

One  of  the  most  recent  <':  in  metallic 
arc  welding  apparatus,  which  is  ,^-.  ,^..;.,  jjlaced  or  •*■ 
market  by  the  General  Electric  Co..  is  the  G.  E.  .\ 
matic  arc  welder. 

Ceacrxl  Elercrtc  \tt  W*klcr 

14  '  Shaft  with  fit  increasexl  *v"  indiamecer  by  Automatic 
Arc  W    •  -^         »» 

This  is  a  de\ice  for 
electrode  into  the  w 
which  permits  of  a  :;-   
attendance.    This    dence 

•  feeding  a  bare  wire 
■  \act  rate  required. 

-   :..;  pri-vcis  with  mmimum 
consists    of    a    small    direct 
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current  motor,  geared  to  feed  rolls,  and  electrically  con- 
nected across  the  welding  arc  tlirough  control,  with  the 

result  that  the  speed  of  the  motor  and  consequently 
the  rate  at  wliich  the  wire  is  fed  into  the  arc  varies 

■with  the  voltage  across  the  arc  with,  therefore,  constant 
current.  The  length  of  the  arc  can  be  maintained  at 
a  minimum,  with  the  result  that  the  metal  has  little 
opportunity  of  being  oxidized.  The  metal  deposited  is 
of  higher  and  more  uniform  character  than  is  possible 
^vith  hand  operation. 

This  method  is  especially  recommended  for  build- 
ing up  shafts,  car  wheels,  welding  tanks,  seam  work  and 

etc.  in  all  of  which  applications  it  produces  a  more 
effective  weld  and  is  2  to  5  times  as  fast  as  the 
hand  process.  The  machine  has  few  moving  parts,  is 
entirely  automatic  and  self-adjusting  to  the  demands 
of  the  work,  and  maintains  a  uniform  arc  length  and 
weld  throughout  the  entire  operation.  It  is  adjusted 
to  operate  continuously  unwatched  for  long  periods  and 
can  be  used  on  any  D.C.  welding  current  outfit. 

Quasi-Arc  Welding 

A  system  of  welding  which  has  found  particular 
favor  in  England  is  known  as  Quasi  Arc  Electric  Welding. 
The  Quasi  Arc  Co.  of  London,  England,  were  the  pioneers 
of  electric  welding  as  applied  to  ship  construction  and 
were  the  originators  of  the  coated  metal  electrode.  The 
Quasi  Arc  Electrode  according  to  the  British  patent 
specifications  11,079,12  and  13,538,12  consists  of  a  steel 
wire  core  with  an  aluminum  wire  rimning  beside  it,  and 
is  covered  with  a  wrapping  of  blue  asbestos  suitably 
treated. 

In  making  a  weld  or  reinforcing  a  worn  surface  by 
this  process,  the  electrode  is  held  in  an  insulated  holder, 
connected  by  flexible  leads,  to  the  positive  pole  of  a 
generator.  An  arc  is  struck  between  the  work,  which 
is  connected  to  the  negative  side  of  the  circuit  and  the 
electrode;  this  arc  is  immediately  destroyed  and  a  quasi 
(or  partial)  arc  formed  and  maintained  owing  to  the  blue 
asbestos  covering  passing  into  the  molten  state  and 
acting  as  a  secondary  conductor  maintaining  electrical 
connection  between  the  work  and  the  matallic  core  of 
the  electrode. 

The  welding  operation  is  continued  by  holding  the 
point  of  the  electrode  just  under  the  surface  of  the  molten 
slag;  the  quasi  arc  is  thus  maintained  and  metal  is 
deposited  on  the  work  continuously  and  with  regularity. 
Blue  asbestos  being  a  ferrous  silicate  and  an  acid  flux,  can 
in  a  molten  state  combine  with  and  remove  oxide  and 
scale  from  the  work,  so  that  it  is  not  necessary  to  clean 
the  same  in  order  to  obtain  a  good  junction,  between 
the  electrode  metal  and  the  work.  The  molten  steel 
and  adjacent  work  from  the  time  of  fusion  until  in  a 
solid  condition  are  covered  with  this  acid  flux  so  that 
oxygen  from  the  atmosphere  is  prevented  from  entering 
the  weld  oxidizing  the  steel  and  forming  gas  holes,  an 
additional  aid  being  the  presence  of  the  aluminum  wire, 
which  readily  takes  up  oxygen.  The  slag  formed  on 
the  weld  is  most  useful  as  it  covers  the  weld  uniformly 
and  allows  the  steel  to  cool  much  more  slowly,  thus 
adding  to  its  mechanical  strength;  when  cool  is  easily 
removed.    The  heat  of  the  arc  is  localized  to  the  weld 

and  the  junction  between  the  work  and  the  welding 
metal  is  complete  and  free  from  oxide  inclusions  and 
shows  a  gradual  diffusion  of  carbon  from  the  work  into 
the  metal. 

The  following  tables  give  the  comparative  strength 
of  rivited  and  quasi-arc  welded  joints. 

Table  showing  Comparative  Tensile  Tests  of  Quasi-Arc 
Electrically  Welded  Joints,  against  Riveted  Joints. 

Quasi-arc  Welded  Lap  Joints 

Specimens 
Mild  Steel 

Plain  bar. .  . 
Welded  bar. 
Plain  bar. .  . 
Welded  bar. 
Plain  bar. .  . , 
Welded  bar. . 

Dimensions 

Over- 

lap 

1.5  in. 

2  in. 

2.25in 

Breadth 

5.5  in. 6  in. 

2  in. 
5  in. 
2  in. 
5  in. 

Thick- 
.25  in. 
.25  in. 

.50  in. .50  in. 

.75  in. 

.75  in. 

.Sec. 

tional 
area 

sq.  in. 
1.375 

1.5 
1.0 
2.5 

1.5 
3.75 

Tons 

Max.  Stress 

Total 

39.3 
40.1 
28.4 
fi4.75 
42.0 

89.5 

Per 

sq.  in 
28.55 28.7 

28.4 
25.9 
28.0 
23.85 

Remarks 

Broke  6  in.  clear  of  weld 

Broke  5  in.  clear  of  weld 

Broke  5J  in.  clear  of  weld 

Treble  Riveted  Lap  Joints 

Dimensions Rivets 

is 

1 

Tons 

Max.  Stress 

Specimens of 
Mild  Steel 

Over- 

lap 

Breadth 

Thick- 

ness 

Dia- 

meter Spacing Total 

per 

sq.  in. 

Remarks 

Plain  bar. . . 
Riveted  bar 

Riveted  bar 

7.5  in. 

9  in. 

2  in. 
18.25  in. 

18.625in. 

.50  in. 

.S26in. 

.489in. 

Kin. 

dia. 

Ti  in. 

dia. 

2.625 
in. 

3.125 
in. 

1.0 
9.6 

9.1 

27.4 
165.5 

172.0 

27.4 

17.21 

18.91 

.Broke .  throuEh 

.outer  line .of  rivet 

.holes. 

The  Quasi-arc  process  has  been  authorized  by  the 
British  and  Foreign  Admiralties,  Lloyds  Register  of 
shipping  and  the  British  Corporation  for  the  Survey 
of  Shipping  for  use  in  the  more  important  parts  in  ship 
construction. 

Training 

Electric  welding  is  an  art  and  as  such  requires  special 
training  to  obtain  satisfactory  results,  just  as  much  so 
as  in  any  other  of  the  trades.  The  welder  must  be 
thoroughly  familiar  with  the  proper  use  and  manipulation 
of  the  apparatus  and  understand  certain  fundamental 
principals,  which  must  be  observed.  The  degree  of 
success  attained  in  electric  welding  depends  almost 
entirely  upon  the  skill  and  intelligence  of  the  operator. 
Some  workmen  become  experts  in  a  compartively  short 
time,  while  others  experience  considerable  difficulty  and 
are  never  able  to  produce  satisfactory  results. 

A  good  electric  weld  has  great  strength  and  can  also 
be  quickly  made.  On  the  other  hand,  a  poor  electric 
weld  may  have  very  little  strength  and  may  be  very 
deceptive  in  appearance.  It  is  therefore  very  important 
that  the  electric  welder  should  be  well  trained  and 
thoughly  skilled  before  being  employed  on  important 
construction  work. 
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tr 
!n   thr  mni<>ri!v  of  caset».   wf»rn   wrlds   liave   tierii     i>r»irtnrrd  hv  rapiHIv  «ir-*»'!nng  !hr  mHa!  m 

t)ie  fault  liaii  brrii  (raced  tu     t 

C'urt*nt  too  low. 

\' 

1  "peralor. 
lii«.\j(in.i  Mic  or  faulty  electrode. 

The  V  '         ■  •'  "   has  a  cin: 
effect  on  I  of  the  \v 
with  wrld-~  o: 
may  vai\  .i^  n. 
i-urrent  of  20  lu  .iU' , . 

In  iIk-   l'iiiled  States  during  the  late  w" was  a  demand  for  skilled  welders  for  the  1 

Fleet  I  *ion  and  for  this  reason  the  CJener;ii 
Co..    . 

"••re 

V 

electric   wt;^.l^.r^. 
welder  in  -l  lo  8  w 
pupil.    The  G.   E. 

i<l    a    scluxtl    for    training   oi   conumrcial 

Co.    sliU 

turn  out   a  finished 
on  the  ability  of  the 

1   this  school    for 

thi-  Ui'ifii  of  their  cuviiimi^    ^.:   :  schools  were  also 
and  are  i. 

v<jasi-.\rc  Co..  i D\      11. V      V.^'U.IM-."\H.     \.U.,     l'n■^■l\l^ 
Electric  Co.  of  Cleveland,  Olilo. 

d   lor  the  same  purpose 
n,  N.Y.,  and  the  Lincoln 

Protection  for  the  Welder 

In  electric  welding  the  operator  must  be  protected 
from  invisible  infra-red  ra\s.  visible  light  rays  and  invisible 
ultra-violet  ra>"s.  generated  by  the  arc  and  also  from 
drops  of  hot  metal  which  splatters  from  the  weld. 

I'ltra-violet  rays  radiating  from  the  arc  produce 
an  effect  similar  to  sunburn  if  any  part  of  the  operator's body  is  exposed  to  the  rays  for  many  minutes  at  a  time, 
fw  this  reason  it  is  necessary  for  the  of)erator  to  wear 
closely  woven  clothinc.  For  the  protection  of  the  hands 

and  w  ■  -or  gauntlets  are  used;  these 
are  -^  lestos.     For  the  protection  of 
tl  aI.  a  liclmet  made  of  metal  or  non- 
a:  ; lal    is    used.     Helmets    are    provided 
with  an  opening  in  front,  containing  suitable  colored 
lenses;  the  colour  of  the  lenses  being  such  as  to  protect 

the  eyes  properly,  against  the  injurious  ra>-s  of  the  electric 
arc.  These  consist  of  various  combinations  of  red.  blue, 
amber,  glasses  of  various  tints,  so  that  combinations 
can  be  made  to  suit  the  various  kinds  of  arc  welding. 

Colored  gt>ggles  are  sometimes  used  but  mostly  by 
welding  insf)ectors.  who  are  not  continuously  exposed  to 
the  eflfects  of  the  arc. 

Metallurgy  of  Arc  Welds 

T'  llurgA'  of  tlie  arc  welds  as  shown  by  the micro  iV  be  of  interest. 

(7)  W.  E.  Ruder  of  the  General  Electric  Go's 
Research  Laboralor\-  sa>'s:  The  physical  properties  of 
a  weld  will  def>end  upon  five  district  factors,  viz: 

U)  Crystal  structure.  (2)  Gas-holes.  (.3)  Slag  Inclu- 
sions. (4)  Impurities.  (5)  Composition. 

From  the  study  of  the  cr\sial  structure  of  a  large 

number  of  welds  ii  appears  tlial  a  ver>'  tine  grain  is 

a    i> 
wild  I workmen 

Impuni 
prt*<eme   in 

Niiriinn  is  one  of  the  mftst  efTective  elements  (or 

111- 

var\::_      

<>ix-n    hearth.      1 
oxides  must  be  ati.' iiij'ii-iii-i  ■-^.'■i'-  n.»   ̂ v.^v.^..  .^  m^.^- ductile. 

Other    impurities   that    : 
sulphur  and  phophorus.     It  ; 
will  remain  to  do  any  great  : 
a  dangerous  phosphide  eutn-m^    «.lii   . 
tx'   kept    at   an   absolute   minimum   bot: 

electrode.     S    ' out  to  warr; 

brought  abti' 
as     nickel, 
molybdenum,  and  iimgsten. 

Theory  of  Arc  Welding 

(8)     The  theory  of  " process  by  wliich  the  ir. 
been  investigated  by  R.  G.  li 

Inslilule  of  Technolo^-^-   ar. O.  H.  Escholtz  resea: 
Mfg.  Co..  and  a  pho>.^...,  ..,.  ...   ...       
of  metal  transfer  from  electrode  to  plate  ii. 

80' ,  of  the  metal  is  carried  across  the  arc  iii  i;i, 
by   molecular   forces.     O.    H.    Ks*:1k)Uz   puiiu^   • 

there  may  be  t"  liat  distmct  causes  lur  ua flow  of  metal  ac: 

First:  The  occluded  or  generated  gases  in  the  end 
of  the  electrode  may  blow  out  a  certain  quantity  of 

liquid  metal. 
Second:  Complete  vaporization  of  the  metal  and 

its  transport  into  the  arc  stream. 

Third:     This    liquid     mt-t:;!     may     he   tran^pr-ied 

by  the tension  . 
Escholu  believes  the  last  cause  lo  be  the  eiieciive  one. 

(n    a.  E.  Rmmw.  Tul.  31-22.  lûlS.  W.  i:.  Kuarr 1 1^1   » 1J«-   » WorU.  rd  7«-I.  1*30 
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He  estimates  that  of  the  total  energ>'  required  per  pound 
of  electrode  carried  away,  60%  goes  into  liquidation  of 
material,  approximately  26%  into  vaporization  of  some 
portion  of  this  liquified  material,  and  about  14%  into 
ordinary  thermal  losses. 

A  cycle  of  deposition  would  appear  to  be  as  follows: 
(1)  After  forming  the  arc,  appreciable  time  is 

required  to  liquify  the  electrode  end. 
(2)  The  liquified  end  assumes  a  globular  form, 

enlarges,  decreasing  the  arc  length  and  arc  voltage, 
while  increasing  the  arc  current. 

(3)  'When  the  globule  has  enlarged  sufficiently to  bridge  or  short  circuit  the  arc  stream,  the  arc  voltage 
drops  to  practically  zero,  and  the  arc  current  increases 
to  short  current  value. 

(4)  The  short  circuit  condition  exists  until  the 
globule  is  no  longer  in  contact  with  the  wire  electrode. 

(5)  At  the  instant  of  detactment  the  current 
decreases,  while  the  voltage  rises  sufficiently  to  re- 

establish the  flow  of  the  welding  current  in  the  partially 
deionized  arc  gases. 

Equipment 

With  regard  to  current  supply  for  spot  or  butt 
welders,  if  single  phase  alternating  current  is  available, 
no  difficulty  is  experienced  in  connecting  a  welder  direct 
on  to  the  mains,  but  with  two  or  three  phase  supply, 
there  is  always  the  difficulty  of  maintaining  a  balance, 
if  only  one  phase  is  connected  to  a  welder,  particularly 
if  it  is  of  large  size. 

The  most  suitable  method  of  connecting  single 
phase  current  from  a  polyphase  supply  without  unbalanc- 

ing, is  to  employ  a  synchronous  or  induction  motor 
dri\'ing  a  generator,  or  if  a  direct  current  supply  is  avail- 

able a  D.C.  motor  can  be  used  or  a  single  phase  rotary 
employed;  the  efficiency  of  the  latter  is  the  highest 
of  all  t>T3es  of  converting  apparatus  and  the  results  are 
highly  satisfactory. 

For  arc  welding,  direct  current  is  usually  preferable 
to  alternating  current,  and  with  certain  systems,  direct 
current  only  can  be  employed.  The  direct  current 
generator  designed  to  supply  a  single  arc  welding  plant 
can  be  arranged  to  work  with  a  drooing  voltage  character- 

istic, which  limits  the  current  of  the  generator  when 
■short  circuited  to  about  20  to  25%  above  the  normal 
full  local  current.  One  of  the  latest  developments 
along  this  line  by  the  General  Electric  Co.  is  the  new 
type    Arc    Welding    Generator,    which    embodies    the 

characteristic  of  constant  energy  output,  the  Westing'^ouse 
Co.  have  develooed  a  similar  machine  the  short  circuited 
current  being  a  full  load  welding  current. 

The  high  economy  with  both  systems  of  welding, 
especially  when  working  of  single  phase  AC  supply 
is  due  to  the  very  small  light  load  losses  and  the  fact 
that  power  is  only  consumed  when  the  machine  is 
actually  welding. 

There  are  now  on  the  market  a  number  of  different 
types  of  electric  welding  apparatus;  which  can  be  divided 
into  three  main  classes,  viz: 

Motor  generator  sets,  gasoline  engine  driven  sets  or 
power  driven. 

Welding  Structural  Steel 

(10)  The  welding  of  structural  steel  work  is  another 
advance  that  bas  recently  been  made  in  the  aDn''cation 
of  electr'c  we'ding  and    offers    unlimited    possibiUties. 

While  the  building  erected  was  not  a  large  one, 

being  a  warehouse  40'  x  60',  there  is  no  reason  why  this 
method  cannot  be  applied  to  all  classes  of  building  con- 
struction. 

In  the  40  ft.  span  roof  trusses  the  contract  price  for 
rivetting  would  have  cost  $85.00  per  truss,  whereas  the 
welding  was  done  at  $50.00  a  truss,  allowing  the  same 
profit  as  for  the  rivetting.  Actual  test  proved  con- 

clusively that  the  welded  steel  structure  were  stronger 
than  rivetting.  The  trusses  were  designed  for  a  live 
load  of  40  lbs.  per  sq.  foot,  each  truss  supporting  a  panel 
800  sq.  ft.  They  were  tested  at  a  load  of  120  lbs.  per  sq. 
foot  or  a  total  of  48  tons  on  the  two  trusses. 

The  official  reports  of  the  building  Dept.  of  N.Y. 

says.  "From  the  above  it  is  evident  that  electric  welding 
is  a  dependable  method  of  uniting  structural  members 
and  is  stiffer  than  rivetting,  if  the  work  is  properly 

performed. 
(11)  An  electrically  welded  freight  car  which  was  built 

in  1911,  before  electrical  arc  welding  was  in  universal 
use,  was  built  by  spot  welding  in  two  thirds  the  time 
required  to  rivet  a  similar  car.  Tests  on  the  completed 
car  showed  that  it  was  much  more  rigid  than  with  rivetted 
construction  and  that  it  showed  no  slip  or  permanent 
set.  The  car  was  loaded  to  150%  capacity  and  the 
usual  tests  applied  and  proved  satisfactory  in  every  way. 

It  was  placed  in  actual  service  by  the  Burlington 
Road,  and  has  been  in  operation  since  that  time. 

CIO)     Elect.  World,  vol.  7.5,  p.  1422. 
(11)     G.  E.  Review,  vol.  21-22,  J.  A.  Osborne. 
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One  of  the  mi>;t  cmineiu  i  on  the  North 

\m.Ti.rin  ("out iiicnt  has  nxeiulv  V   
«sts  all  over  the  world  have  advanced 

lii'iii  .'~"  i^i  Hill  to  500  per  cent,  and  there  is  now  no 
rehel  in  sik!ht  to  correct  the  ever-increasing  tendency  to 

-•<ent  day  co<!t«  of  con«tniction  material, 

•ns 

•.V  .  ,  ■!"  a 
kik)wau-hour  Ironi  water  power.  " These  statements  are  particularly  applicable  at  the 
present  time  to  the  County  of  Pictou,  Nova  Scotia.  This 

county  has  derived  its  power  to  date  mainl\'  from  coal 
hred  units,  and  due  principally  to  the  increased  cost  of 

coal,  industrially  the  County  is  -   '■  from  excessive 
power  ivwt";      In  an  endeavor  In  r  this  situation, 
•■  ~  ! 'ower  Commission  lias  L)een  i:  ing .r  Rivers  with  a  view  to  the  I:  ion 

of  hydro  power  to  the  Count\'  and  the  following  lorms  a 
■synopsis  of  tlw  writer's  report  and  proposals  as  made  to the  Commission. 

Pictou  County 

No  other  part  of  Nova  Scotia  outside  of  the  Sydney 
s.Ktion,  is  so  distinctively  industrial  as  what  may  be 

lermed  the  "Five  Town  District"  of  Pictou  County, 
comprising  the  towns  of  Pictou,  West\nlle,  Slellarton, 
New  t.Ja-uow  and  Trenton.  The  foundation  of  these 
towns  was  laid  in  the  years  from  1798  to  1809. 

Thorbum,  a  coal  mining  centre  is  next  in  size  to  the 

five  towns  mentioned.  The  balance  of  the  County's 
population  is  mainly  rural,  being  concentrated  more 

jiarlicularlv  ;  "  •   vallevs  of  the  main  rivers. 
TIk  C.'..  Jation  in  n 01  was  33.459.    In  1911, 

-  ..s.      1  hi-  o'u:,iy  area  is  1124  square  miles,  and  it 
'i>  ibird  in  .NiAa  Scotia  in  density  of  population  per 
•.re  mile,  by  the  1911  census  haNing  31.9.    Omitting 

:     live  towns  first  mentioned,  and  also  Thorbum,  the 
:iKe  of  the  County  population  becomes  15.000  which 

:ua>   be  termed  rural  and  which  statistics  would  show 
lo  be  living  in  about  3.000  dwellings.     At  the  most,  it 

.'.".lid  never  be  >      '  "  ■   than  1500  of  these  to 
1.   ive  the  adv;,  istribution  of  pf>wer  to 

:.::,;'  f!>tricts.     A^^L'nuIlg  a  LuIi^umption  of  ;  att 
•  ■::-  ;x.r  annum  per  capita,  which  records  .  as 

'■<:  .t;  the  average  in  similar  districts  in  Nova  Scotia,  the 
loial  annual  power  used  would  be  450.000  kilowatt  hours. 
Thi>  figure  will  be  used  later. 

The  pjower  at  present  used  in  Pictou  County  is 
mainly  consumed  in  the  five  towns  first  mentioned,  and 
more  particularly  in  Stellarton,  New  Glasgow  and  Trenton. 

Pictou  oiK-rati-s  a  steam 11-1, il 

n. 
from   ; 

and ini 
191:..  . 
rates  » at  the 
IGc.  pt  : 

percent, average  loa'  : 
398.000. 

The  Pictou  County  E! 

Stellarton  op«-rates  a  iramv^  : 

service  for  ̂ ' 

power  for  "- 
and  New  ( 
load  in  Nc 
switchboard. 

F>lant 

for  power 

:-'--     C   

,'1 

null 

^„t. 

and  a  '. 
>      ^  jw.     In  1    _   .       .  _ 
without  includmg  tLxed  c 

and  at  the  present  date  is  at  least  10c.     .".^^..  ̂   •  .-  .u^ 
ver>'  largely  due  to  the  nature  of  the  load  earned,  the 
nature  of  the  diversity  factor,  etc.     T)  ■  '     i at   the  switchboard   is   .5»Yi  kilowatt  j 

kilowatt,    total    ci  • 
Power  cliarges  artr 
lighting  17c.  to  15c.  less  lU  per  cent. 

The  Eastern  Car  C-  """■'•.  in  the  town  of  Trenton. 

has  a  most  efiicient.  ec  '.  and  well  arranged  steam 
power  plant,  supphing  u:  u\s!i  demanti  Its 
load  factor  is  hieh. —  51.4  per  cent      1  .  load 

carried  is  8iK)  '■  "  M,  total 
consumption  i><  rs 

The  Nova  Scotia  Steel  &  Coal  Company  m  Trenton, 

also  operates  its  own  steam  pt> 
of  its  own  power  needs.     Its  : 
3050   kilowatt,    if    fully    e!. 
kilowatt,  load  factor  41  j^ 
9,200.000  kilowatt  hours. 

The  Acadia  C<^<^  (\imnit  v 
modem  and  up-tcvi  :: 
turbine  driven,  opt-i a.:  -ii, 
1500  kilowatt  .\.C.  ti  v  att 
generator  with  ^.     ii.t  r 

equipment    i-  cr    i'^  i 

Cc 

fuL. 

its  size,  m  eliiciency.  «. 
and  planned  to  utilize  i...    ,  ... 
reser\e.    in   connection    with 

50-c-ycle  machines,  luw   •    - 
Nova    Scotia    Powi-r    i 
60-cyde  but  as  descnbcû  uur. 

It  for  th 
:!i  load 

'^TiH-t.-ton     cKV-rT)!»-* 

ll    IS 

•..  for 

.<jped 

and 
The 

-    .1-  the 

will    be 

arr^ibtmci.ii  wui  be  made 
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to  take  care  of  this.  The  plant's  load  factor  is  high  — 53.4  per  cent.  The  maximum  load  is  2,400  kilowatt, 
average  load  1,283  kilowatt  and  annual  consumption 
9,438,000  kilowatt  hours. 

In  addition,  in  the  "Five  Town  District",  there  are 
smaller  industrial  plants,  producing  their  own  power, 
with  capacities  between  30  kilowatt  and  200  kilowatt  in 
electrical  terms.  Their  costs  for  power  range  as  high  as 
12c.  per  kilowatt  hour.  The  consumption  of  all  these 
smaller  plants  runs  about  3,776,000  kilowatt  hours 
annually. 

T\T3ical  load  curves  have  been  obtained  for  each 
indi\-idual  plant  and  a  summation  made;  the  maximum 
load  is  7,480  kilowatt,  the  yearly  average  load  3,362 
kilowatt,  the  average  working  day  load  3,981  kilowatt, 
the  yearly  load  factor  45  per  cent,  the  daily  working 
load  factor  53.2  per  cent. 

The  distribution  of  sectional  consumption  to  total 
consumption  is  represented  in  the  table  given  herewith. 
It  is,  therefore,  apparent  that  the  Nova  Scotia  Steel  & 
Coal  Company  with  its  subsidiary,  the  Eastern  Car 
Company  and  its  controlled  plant,  the  Acadia  Coal 
Company,  exert  a  predominating  influence  on  the  power 
demand. 

Sectional  Consumption  in  Percentage  of  Total. 

Refer. 
No. Consumer Total 

Consumption   100% 

Total 
Consumption  100% 

1 

2 

All  Plants  etc.,  out- 
side last  4   

Pictou  County  Elec- 
tric Company   

12.8% 

6.12 

18.92% 

3 
4 
5 

N.S.  Steel  &  Coal  Co. 
Eastern  Car  Co   
Acadia  Coal  Co   

37.35% 
11.69% 
32.04% 

81.08% 

It  is  difficult  to  make  any  estimate  of  the  possible 
increase  in  future  years  in  the  present  power  consumption 
of  29,500,000  kilowatt  hours.  An  extension  to  rural 
districts  as  already  noted  would  only  give  450,000  kilo- 

watt hours.  We  all  hope  that  the  Nova  Scotia  Steel  & 
Coal  Company  will  expand  through  its  merger  with  the 
British  Empire  Steel  Corporation.  With  cheap  power, 
there  is  no  doubt  that  new  industries  will  spring  up  and 
existing  industries  extend  their  acti\dties.  A  survey  has 
led  the  writer  to  believe  that  the  consumption  may  be 
41,000,000  kilowatt  hours  in  six  years  from  the  advent 
of  cheaper  power  into  Pictou  County,  an  increase  in  six 
years  of  41  per  cent. 

The  present  operation  costs  for  power  in  Pictou 
County,  without  including  fixed  charges,  range  from 
1.65c.  to  12c.  per  kilowatt  hour.  As  will  be  shown 
later,  it  is  proposed  to  supply  hydro  power  to  Pictou 
Cotmty  at  an  initial  estimated  cost  of  1.25c.  An  estimate 
has  been  made  that  there  would  be  a  saving  annually  to 
Pictou  County  with  the  bringing  in  of  hydro  power  based 
on  present  power  consumption  of  $500,000  or  about 
$1,350  per  day. 

For  a  continuous  dependable  output,  all  of  the  hydro 

powers  of  Nova  Scotia  are  very  much  dependent  upon 
storage  reservoirs.  Pictou  County  is  particularly  lacking 
in  natural  storage  reservoirs,  such  as  lakes,  and  there  is 
available  in  its  rivers  no  water  power  in  capacity  sufficient 
to  satisfy  its  demand.  Recourse  has,  therefore,  been  had 
to  the  Sheet  Harbour  Basin,  as  the  nearest  source  of 
supply. 

Location,  Geology,  Climate,  etc. 

Reference  to  the  Map  No.  1  shows  that  the  drainage 
basins  of  East  River  and  West  River,  Sheet  Harbour  are 
contiguous,  discharging  into  separate  inlets  from  a  com- 

mon estuary  on  the  south  eastern  coast.  The  East  River 
drainage  basin  has  an  area  of  228  square  miles.  The  basin 
is  54  miles  as  the  crow  flies  from  Halifax  and  45  miles 
from  New  Glasgow.  The  nearest  railway  is  at  Upper 
Musquodoboit,  28  miles  distant,  but  coastal  steamers  call 
at  both  East  and  West  River  harbours. 

The  basins  are  well  timbered,  particularly  the  East 
River  Basin,  which  has  not  been  cut  for  some  23  years. 
The  East  River  lies  in  a  deep  valley,  with  the  crests  of 
the  enclosing  slopes  distant  one  half  mile  to  one  and  a 
half  miles  from  the  river. 

From  meteorological  records  of  the  nearest  stations 
and  by  balancing,  the  average  precipitation  in  the  basins 
for  the  four  years  from  October  1,  1915  to  October  1,  1919 
was  estimated  to  be  46.77".  Fortunately  for  our  purposes, 
comparison  of  records,  etc.  would  tend  to  show  that  these 

,  first  thjee  years  of  the  four  constitute  a  period  of  exceed- 
ingly low  precipitation  and  consequently  low  run-off. 

It  is  also  fortimate  that  records  are  available  as  taken 
by  the  Dominion  Water  Power  Branch,  co-operating  with 
the  Nova  Scotia  Power  Commission,  for  the  daily  run-off 
for  these  same  four  years.  This  period  while  far  too 
short  to  give  a  reliable  basis  for  estimation  of  dependable 
flow,  is  of  particular  value  in  this  instance  due  to  three 

years  of  the  four  being  what  may  be  called  "dry  years". 
The  run-off  records  will  be  referred  to  later  imder 

the  reference  to  "Dependable  Flow".  It  might,  however, be  stated  that  the  maximum  flow  recorded  for  East  River 
Sheet  Harbour  is  3550  cubic  feet  per  second,  and  the 
minimum  has  been  as  low  as  25  second  feet  making 
absolutely  certain  the  necessity  for  very  large  storage 
basins  to  obtain  the  maximimi  use  of  the  water  available. 

Storage  Possibilities  —  East  River 

A  glimpse  of  the  general  map  will  show  how  studded 
with  storage  sites  these  basins  are.  Unfortunately  none 
are  very  large.  In  the  East  River  valley,  storages  are 
available  of  greater  or  lesser  extent  on  Governor  Lakes, 
Rocky  Lakes,  Sloane  Lake,  Como  Lake,  Fraser  Lake, 
Lake  Mulgrave,  Anti  Dam  Flowage,  Ten  Mile  Lake, 
Lochaber  Stillwater,  Diamond  Lake,  Smith  Lake,  Eraser 
Lake  and  Abraham  Lake.  Their  very  number  is  discon- 

certing for  operation.  However,  the  latter  four  are  small 
and  will  not  be  initially  developed.  The  first  nine  will 
all  be  developed.  The  unfavorable  position  of  the  largest 
lake  area  —  Governor  Lakes,  will  be  noticed  and  also  the 
Rocky  Lakes.  The  very  favorable  position  of  Mtdgrave 
Lake  and  its  feeders,  Como  Lake  and  Fraser  Lake  gives 
considerable  advantage  for  prolonged  power  peak  periods. 

1 
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.aKi. t)u  'PHB>1  on 
the  iicitU  pond  for  Ittc  ttvrt  i>>n>trtn,  an  il»  dam  will  uitau     uvmlabie  blura^sr  ut  -iiXM  acre  lœt.     it  It  flM  uilriKkd 

be  the  head  power  dam.  The  levd  will  be  raised  20  feet  to  use  the  other  17  feft  even  as  -rawLi.-uU  storage  but over  present  level,  having  then  a  conser\ativeIy  calculated  sinipiv  to  give  power  head.  In  addition  to  Lochaber 
surface  area  of  1350  acres,  forming  a  pond  about  5' ..  miles     Stillwater.  Ten  Mile  Lake  wlulc  de\ elopc-d   has  not  been 
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fJOl 

ivili^iilttol    ; ^;  at  a  ■                                         'w. to  (V toiler 

\n:l    vn:'.:  >,    , ;  \\h. illx                                          .im- rrathiiK") a 
am    lor    lO(»!>ci»    Ijrvuiui Uivcr  lia^iii   w„.       It  is  known  lluit  iht 

Irr'    '-•'   -■  ■ !  arr  very  ciHiM*r\'ative  in  quuimty.  ami 
d»: 

' 
•'    •    •'          ■                           s  n«xrss;iry w. 

of  >>torai.'f 
St: 

\mtd  " 
Haït 

i:  .>l  wali-t  due  lo  iv.i|«»i.iUuii. 
M.   '  ..     itc   ;        .  etc..       and  will  Ix-  more  or 
li  Miuintiiy  df|xndinK  uptni  how  quickly  the  water 
Is  111  linwn.  upt»n  the  seasi>n  of  the  year,  the  sliape  of  the 
river  cltannel,  the  nature  of  the  river  cliannel.  etc.  Care- 

ful t  "  '     '       •'           ain  tliat  the  storages can  i. 

1  he  tabvilalion  ol  these  storages  for  East   River  — 
s1k)ws  iluil  5l.'.4i»G  acre  fetH  proposed  to  be  developed  for 
use  and  7,130  acre  feet  developed  for  reserve,  and  the 

]•      '  '  'y  fc»r  the  future  development  of  some  5,000  acre itional. 

E«st  River  Sheet  Harbour-Hytlro-Power*  Storage 
Bacina  and  DetaUa. 

Refer. 
Na 

Storace Storace  Acre-Feet 
to  be  Dewloiwl 

and  L'sed 

Storage  Acre-Feet DeveVnprd 

for  Rcsene 

1 I/>rh)ibfr 

laooo 
4.740 

2.610 

ia856 
4,800 

ia990 

6.000 

4,060 2 Mulcn^t   
3 
4 

Fraaer  (Mulgrave) . . . 

5 

6 

Govcntor 

Littk  Go\-einar . . . 

7 

g 

Lower  Rocky 
First  Rodcy   

Auto  Dain   
9 Ten  Mile   

3,080 Present 

Developments  Total 52.496 7.130 
10 

1.930 11 
12 

Fraser  (12  mile)   
Smith  East   1.810 

1.013 13 Abraham   
770 

Preaentand 
Future  Totals   52,496 ia653 

The  West  River  is  similarly  endowed  with  natural 
storages  but  more  particular  reference  will  not  be  made 
to  them,  as  the  intention  is  lo  confine  the  detail  to  the 
East  River. 

Dependable  Flow  with  Storage  and  .\uxiliary 
Steam  Plant 

To  obtain  the  results  under  this  heading  for  East 
River,  a  series  of  diagrams  have  been  plotted  as  shown 
in  Figure  2. 

Diagram  1  is  a  hydrograph  showing  the  average  run 
off  per  month  in  cubic  feet  per  second  from  October  1915 

^1,    ̂ h,,^,,;. 

Av 

.1 
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.r 

As  an  take  i: 

avenjK»   ;  ■  i-r  .,  , 
might  lia\' feet  head       J'«,".^1  lo: 
aln-adv  been  pointed  ■ 

CO', 

as 

51  years. 

Diagram  2  is  a  hyr!-^' and  quantity  of  this  st' imder  discussion  to  mainiam 

of  350  cubic  feet  per  stnond. 
been  shown  the  va- 
and  used.  AW  thi 

equivalent  flow  in  cubic  ieel  per  second  if  ailuwrti  to 
discharge  themselves  completely  in  one  month.  It  is 

apparent  that  with  storages  alone  under  the  worst  condi- 
tions of  which  we  know,  it  would  not  be  wise  lo  depend 

upon  obtaining  a  greater  flow  than  350  second  feel 
continuously  throughout  the  year.  Diagram  2  shows 
also  that  the  most  economical  use  (in  obtaining  the  great- 

est amoimt  of  power  for  the  capital  invested  in  creaiing 
storages  I  is  not  being  made  of  the  storages  for  at  least 
three  years  out  of  the  four  shown.  The  jiroportion  of 

blank  space  in  diagram  2  to  "hatched"  space  plainly indicates  this. 

Diagram  3  is  prepared  similarly  to  2.  except  that  a 
continuous  flow  of  450  second  feet  is  assumed.  It  is 

apparent  that  in  September  and  October  1916.  there  was 

not  sufticient  storage  even  using  Locha'»-^  "^Ti'îwa'rr  to maintain  this   flow.     It   does  show,    ■  h 
greater  use  being  made  of  the  storage  .^  ̂ ^.i^ 
the  other  low  water  periods  under  di  but  even 

yet  it  is  felt  that  a  flow  can  :       '  :  g  the 
greatest  possible  economic  use  i  basin 
affords  during  \ear  after  year  ui  ation. 
This  is  evidenced  by  the  large  anii  orage 
in  the  summer  of  1918  and  1919. 

Diagram  5  is  prepared  again    ■•— '  'i-    '  ■    '  :?nd  3. 
using,  however,  a  continuous  flow  '.  but 

considering  no  use  b»               '  '<-r 
storage  —  nor  of  Ten  t 
shown.     It  is  ver>'  ap; 
the  month?  iif  Au.jTi^t   -  : 

1916  and  - very  consii.v ;..... 
fore,  supply  all  dt  : 
from  storage  up  to  1:. I                   .     .^  »  J 
be  possible  to  know  t!                 of  the  -  r 
flow.!'  h 
will  t.:  s 
again  replciu>li.     l<x  ilic  sununer  of   lylo,  it   »UI  be 

mere  W' 
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noticed  that  this  figure  was  150  second  feet  for  the  months 
of  August,  September  and  October.  For  August  and 
September,  1917,  this  figure  was  300  second  feet.  During 
the  summer  of  1918  and  1919,  the  flow  of  550  second  feet 
could  be  maintained  from  storage  and  natural  flow.  Now 
examining  diagram  5,  it  is  apparent  that  we  are  approach- 

ing the  point  of  the  greatest  use  of  the  storage  available. 
However,  diu-ing  the  summers  of  1916  and  1917,  it  would 
not  be  possible  with  storage  only  to  continue  to  supply 
the  same  amount  of  power  as  during  the  summers  of  1918 
and  1919.  As  all  industrial  operations  are  based  upon  a 
continuous,  iminterrupted  supply  of  power,  and  as  further 
storage  is  not  available,  it  is,  therefore,  proposed  to  make 

use  of  the  Acadia  Coal  Company's  steam  plant  in  Stellar- ton  to  supply  this  deficiency,  acting  mainly  as  reserve 
for  cases  such  as  the  summers  of  1916  and  1917,  also 
partly  as  a  guarantee  against  interruptions  to  the  power 
supply  through  accidents  to  transmission  lines  or 
machiner>^  caused  by  changing  winds,  ice  accumulations, 
lightning,  etc.,  all  beyond  the  present  control  of  man. 

Diagram  4  is  to  visualize  the  amount  of  such  steam 
power  that  would  have  to  be  supplied  to  carry  through 
the  deficiencies  of  storage.  During  August,  September 
and  October  1916,  there  was  only  150  second  feet  con- 

tinuous flow  giving  2,081  continuous  horse  power  delivered. 
The  balance  between  that  and  the  normal  supply  of  7,631 
continuous  horse  power  by  550  second  feet  of  water  would 
have  to  be  made  up  by  steam  power,  or  a  quantity 
equivalent  to  5,550  continuous  horsepower  for  three 
months.  Similarly  in  August  and  September  1917,  the 
steam  plant  would  operate  to  produce  3,470  continuous 

horse  power  for  two  months.  The  "double  sectioned" 
spaces  in  diagram  4  represent  steam  power  supplied,  the 

"single  sectioned"  hydro  power  supplied. 
We  will,  therefore,  conclude  to  calculate  upon  a 

continuous  regulated  flow  of  550  second  feet  with  the 

use  of  the  Acadia  Coal  Company's  plant  as  a  steam  reserve. 
Similarly  for  the  West  River,  with  the  aid  of  steam 

reserve,  a  regulated  flow  of  300  second  feet  has  been 
assumed  under  a  net  head  of  73.5  feet,  where  with  storage 
only  not  more  than  150  second  feet  could  be  depended 
upon. 

Flow  and  Heads  for  Respective  Developments 

In  all  calculations  —  total  losses  from  the  water 
entering  the  turbines  to  the  power  at  the  low  tension 
side  of  the  Terminal  station  in  Pictou  County  have  been 
assumed  as  34  per  cent  made  up  as  follows, — 

Turbine    15     %  loss. 
Generator    6    %  loss. 
Transformers  up    2}^%  loss. 
Transmission  line    8     %  loss. 
Transformers  down  ....    2J^%  loss. 

~M%  . 

A  direct  summation  is  actually  incorrect,  but  we  are 
erring  on  the  safe  side.  It  is  hoped  and  it  may  yet  be 
possible  to  cut  these  losses  to  25  per  cent. 

For  the  East  River,  the  present  normal  level  of 
Lochaber  Stillwater  is  175.00  —  taking  mean  sea  level  as 
zero  datum.    This  it   is  proposed  to  raise  to   195.0. 

To  utilize  the  drop  fully,  therefore,  between  Lochaber 
Stillwater  and  mean  sea  level,  there  would  be  availalDle 
195  feet  gross  head.  The  endeavour  has  been  to  regiilate 
as  completely  as  possible  the  entire  run  off  of  the  river. 
Consistently  then,  it  should  also  be  the  intention  to  utilize 
to  the  limit  this  195  feet  of  gross  head  available. 

As  developed  more  fully  later,  this  has  been  done  in 

two  proposals, — 
1.  By  means  of  one  development  only,  with  the 

whole  gross  head  of  195  feet  utilized,  which  on  account 
of  various  hydraulic  losses  would  be  reduced  to  a  net  head 
of  185  feet.  The  generating  station  would  be  at  Tide- 

water. This  development  for  brevity  will  be  referred  to 
as  No.  1  Tidewater. 

2.  By  means  of  two  developments  of  which  the 
upper  with  generating  station  at  Malay  Falls  would  have 
a  gross  head  of  80  feet,  ■ —  reduced  to  76.5  feet  net  head 
at  the  turbines  —  referred  to  as  No.  2  Malay  Falls. 
And  a  lower  development  with  114.5  feet  gross  head 
reduced  to  112.5  feet,  with  generating  station  at  Tide- 

water and  referred  to  as  No.  2  Tidewater.  The  total 
gross  head  utilized  is  therefore,  194.5  feet,  and  the  total 
net  head  189  feet.  The  net  head  obtained  on  account 
of  lower  hydraulic  losses  is  four  feet  greater  than  under 
the  first  proposal. 

Remembering  that  350  second  feet  is  the  maximum 
continuous  flow  available  with  storage  only  and  550 
second  feet  with  steam  reserve  ard  storage  and  having 
the  net  heads,  and  assumed  losses,  we  can  arrive  at  the 
kilowatt  hours,  delivered  per  annum  in  Pictou  County 
both  for  the  alternative  East  River  developments  and 
the  West  River  as  shown  below. 

Kilowatt  Hours  Delivered  in  Pictou  County. 

Scheme 

Storage 

Regulation, 

Only 

Stor.  Regulation  and  Steam  Reserve 

Hydro 
Steam 

Total 

West  River  Tide- 
water Development 

.S.431,000 

8.060,928 2,801,472 10,862,400 
No.  1  Tidewater   31,903,920 40,945,360 9,190,800 

50,136,160 

No.  2  Malay  Falls.. 13,192,560 16,932,744 3,798,422 20,731,166 
No.  2  Tidewater. . . . 19,403,400 24,896,352 5,594,705 30,491,057 
Total  No.  2 . . . . . 32,595,960 41,829,096 

9,393,127 51,222,223 

As  before  stated  the  total  estimated  present  consump- 
tion of  power  in  Pictou  Coimty  is  29,500,000  kilowatt 

hours,  and  it  is  very  probable  that  this  would  not  become 
all  hydro  for  possibly  two  years  after  its  advent,  though 
this  period  would  be  materially  shortened  with  the  adop- 

tion of  a  proposal  later  advanced. 
Examining  the  table  given,  there  are  three  combina- 

tions that  would  supply  Pictou  County  alone  for  a  period 
of  possibly  two  years  from  the  introduction  of  hydro 
power  and  cover  a  period  of  about  four  years  from  the 

present  date.  The  word  "alone"  is  used  advisedly,  for if  there  were  demand  for  a  block  of  power  over  Pictou 

Cotmty's  needs,  than  the  combinations  listed  below  would 
be  too  small  in  every  case. 

I 
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1.     No.  1  Tidewater  conijilete  wiiliout  strant  resen'e  aitd 
"    •   -  only. 

itT  uikd  No.  2  Malay  FalU  wittiout  steani 

rani  reserve  and  storage. 

.  riiHis  objection  applies  to  both  No.  1  and  No.  2. 
1m  i!iK  »siihoul  the  expen!>e  ol  steain  re^ervr.  either  would 
^;ivi-  lower  unit  ;K>wer  costs,  and  either  would  luive  the 

.  .er. 

iie  lull  caiXKity  ol  the  river,  and  neither  comlJina- 

.!<!  :'!!«>w  for  expansion  beyond  Pictou  County's piion.     Even  the  addition  of  the  West 

l\iMi    ik\iici'iui-nt   without    ste;ini   reserve   would   only 
v;ive   5,431.(xit)   kilowatt    hours   wliich    is    too   small    to 
i^tify  the  addiiion;il  in\'  It  must,  t!  be 

.iPiuirent  tli:it   txuh  Con.  i  1  and  Coi;.  :i  2 
must  Ix'  •  !i. 

Con.  1  No.  3  —  No.  2  Tidewater  with  steam 
:ve  and  >;i':.!.i       would  appear  the  logical  develop- 

;..(.:il  for  prcMiii  needs.     It  involves  the  valuable  steam 
reserve,  promises  the  final  utilization  of  the  full  value  of 

the  river,  and  provides  opporlunit>'  for  expansion, — 

th. 
th' ct» 

F 

to  Ia». 

I  >  i  VA«    1  .  I lUtd :  are 

I'rupu^t  .1  I V  i>.)  ui  DtvalopoiMif 

and 
A  clotie  study  lias  btxn  made  of  all  ' 

location  for  dt-.   '   ■•        {■■■*   -      •  ■      ,\f. 
of  lûist  Kivt-r deei)  riviT  initio,   . 

and  wide  cn-tk  v. 
side,  and  alli-ii  s»  ■  -c 
lines.     It    was    uIn  .         .t 
meant  the  sacrifice  ol  a  considerable  amount  ol  the  li«5 
feet  Kfoss  liead. 

The  East  side  pre«^nts  belter  oppf>rt unities.     Even 
here  exteii^ivi  •î  necet- 
location  ul  the  and  tl.' 

l>pe  to  be  adopted  -    whet 
investigation  showed  th-  ' 
to  utilize  the  195  feel  ̂ 'r 
ing  stations,  and  a  couM^-tjut m 

ccide  iht 

'■>nr«mical 

jjJl-i:  1  'M-'iiaic  ui^uij.iiit; 

1 .  By  ihe  building  of  the  No.  2  Malay  Falls  devel- 
opment. 

2.  By  the  building  of  West  River  Tidewater  devel- 
opment. It  would  also,  of  course,  call  for  the  development 

of  all  the  storages. 

If  there  were  in  sight  a  demand  for  a  block  of  power 

outside  of  Pictou  Counl\'s  needs  at  the  time  of  beginning 
construction,  then  the  choice  comes  to  either,— 

1.  No.  1  Tidewater  with  steam  reser\'e  and  storage. 

2.  No.  2  Tidewater  and  No.  2  Malay  Falls  with 

steam  reser\'e  and  storage. 
The  first  involves  less  annual  operation  charges 

and  will  give  better  and  easier  operating  conditions  as 
compared  with  the  second  prof)osal.    On  the  other  hand 

operating  staff  and  therefore  operation  charges.     There 

are  also  th'  ■  •    '         '  '        upon 
t\ingtwoi..  Jme. 
bring   more  complicated  design  and   .  ..   capital 

charges.     The   annual   operati»-"   •  '  ■•  •..;  -.j 
generating  station   would   be   . 

covering  salaries,  wages,  sur   '  .  .  ;•!  . 
station  only.     It  would  tl  .  r  tluit  t  r 

sum  vi  ■ 
sent  a; 

invested  towards  li  ; 

in  place  of  two.     i  .. 
After   considerable   in-. 
generating  station  to  ck  .  ̂ 
feet  was  obtained,  and  comparisons  of  investment  involved 
will  be  made  later. 

n.   a   scheme   u 
I  lie  full  gross  he»iv 
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We  have  then  two  proposed  schemes  which  are, — 
1.  Single  Development  with  head  dam  at  Lochaber 

Stillwater  and  generating  station  at  Tidewater.  For 
brevity,  reference  will  be  made  to  this  development  as 
before  said  as  No.  1  Tidewater. 

2.  Two  developments  with  the  Upper  Head  dam 
situated  as  above  at  Lochaber  Stillwater  and  with  the 
generating  station  just  below  Malay  Falls.  This  devel- 

opment will  be  referred  to  as  No.  2  Malay  Falls.  The 
lower  development  \v\l\  have  the  head  dam  a  short  distance 
above  Ruth  Falls  and  the  generating  station  at  Tidewater, 
located  exactly  as  for  No.  1  Tidewater.  Development 
scheme  No.  2  requires  a  control  station.  It  has  been 
recommended  that  the  Tidewater  station  be  this  control, 
mainly  on  account  of  its  accessibility  to  the  outside  world, 
its  central  position,  having  in  mind  the  possible  future 
West  River  development,  the  lessened  handling  required 
on  transformers  weighing  possibly  ten  tons  each,  and  its 
priority  for  construction  in  the  development  of  the 
complete  scheme. 

The  details  of  developments  may  be  summarized  as 
follows, — 

No.  1  Tidewater  Development 
Eight  difïerent  sections  were  studied  for  the  head 

dam  for  this  development,  which  would  also  form  the 
head  dam  for  the  alternative  No.  2  Malay  Falls  devel- 

opment. The  final  location  would  be  at  the  head  of 
Marshall  Falls  and  of  sufficient  height  to  raise  Lochaber 
Stillwater  twenty  feet,  forming  as  aforesaid  a  head  pond 
534  miles  long  and  averaging  ̂   mile  wide.  The  overflow 
section  of  the  dam  would  be  of  mass  concrete,  the  East 
end  being  retaining  wall  section  with  concrete  core  wall 
and  earth  body.  Provision  would  be  made  for  a  log  run, 
fish  way  and  unwatering  sluices.  The  foundation  would 
be  on  bedrock. 

The  water  conduit  is  not  taken  from  the  dam  but  at 
a  distance  to  the  West,  consisting  of  a  canal  with  the 
entrance  flared  to  lessen  hydraulic  entrance  losses,  protect- 

ed by  a  boom  and  with  provision  made  to  close  off  the 
water  with  stop  logs.  The  canal  would  be  concrete  lined 
and  made  of  sufficient  size  so  as  to  allow  for  a  drawdown 
on  the  pond  of  three  feet  and  still  not  increase  the  velocity 
beyond  the  -economic  limit.  The  sides  would  be  on  a 
45°slope,  so  as  to  obviate  the  necessity  of  forms  for  the 
lining,  and  to  take  care  of  any  ice  pressure  that  might 
develop.  For  the  first  1200  feet  ttus  canal  is  common 
to  both  No.  1  Tidewater  and  No.  2  Malay  Falls  devel- 

opments. For  the  power  scheme  under  description  the 
canal  continues  down  the  valley  as  shown  in  Map  No.  4 
at  varying  distances  from  the  river  following  contour  190. 
In  places  where  the  canal  crosses  a  deeper  creek  valley, 
it  is  more  economical  to  cross  on  a  fill  rather  than  follow 
around  the  contour.  The  canal  length  is  20,900  lineal 
feet  terminating  in  concrete  headworks  set  well  down  into 
the  crest  of  the  hill.  To  obviate  the  necessity  of  wasting 
a  large  amount  of  water  at  a  time  of  the  year  when  the 
water  should  be  conserved  through  driving  logs  down  a 
river  obstructed  with  large  boulders,  and  with  rapids  and 
falls,  it  is  proposed  to  carry  the  log  drives  down  the  canal, 
discharging  them  just  above  the  headworks  at  the  end  of 
the  canal  into  a  timber  log  sluice  carried  across  the  bog, 
over  the  road  and  down  to  the  main  river,  discharging  a 

short  distance  above  the  generating  station.  The  limits 
on  the  upper  river  have  not  been  cut  for  23  years,  and 
within  probably  5  years,  the  cut  will  be  begun. 

From  the  headworks  at  the  end  of  the  canal,  which 
will  be  housed  and  provided  with  trash  racks,  closing 

gates  and  gate  mechanism, —  a  10'  6"  wood  stave  pipe  — 
5500  feet  long  —  will  carry  the  water  to  the  crest  of  the 
hill  above  the  power  house,  here  it  will  enter  a  steel 
thimble  surrounded  with  a  concrete  block  and  forming 
a  part  of  a  vertical  pipe  carried  to  a  height  of  about  50 
feet  to  form  a  surge  tank.  On  account  of  the  very  steep 
slope,  the  consequent  necessity  of  heavy  anchorage,  and 
the  vibrational  effect  from  heavy  surges,  instead  of  the 
usual  penstocks,  it  has  so  far  been  considered  that  a 
penstock  tunnel  should  be  built,  carried  down  as  a  shaft 
from  the  surge  tank, — 12  feet  in  diameter,  lined  with 
concrete,  (figure  4),  and  then  carried  horizontally  to  the 
transformer  house  wall,  this  section  being  an  arched 
tunnel,  and  which  will  discharge  into  a  steel  distributor 
in  a  concrete  block  from  which  branch  two  six  foot  and 

two  4'  6"  diameter  steel  pipes  controlled  with  hydraulic 
valves  placed  next  to  the  spiral  —  steel  cased  —  vertical 
shaft  turbines  set  in  mass  concrete, —  as  shown  in  the 
sketch,  and  connected  directly  to  the  three  phase,  60-cycle 
alternating  current  generators  with  exciters  also  on  same 
shaft.  The  water  discharges  from  the  turbines  through 
concrete  draft  tubes  into  a  tailrace  excavated  to  the  river 
with  provision  made  to  utilize  the  low  tide  level.  It  will 
be  noticed  that  a  different  type  of  draft  tube  is  proposed, 

it  being  intended  to  make  use  of  either  the  Moody  Flaring^ 
type  or  White's  Hydraucone  both  of  which  have  recently been  utilized  in  the  two  new  37,500  horse  power  turbines  .  « 
at  Niagara  Falls  and  where  there  has  been  attained  the  ̂  
remarkable  efficiency  of  90  per  cent  from  the  canal  head- 
works  to  the  tailrace,  due  in  part  to  this  new  type  of 
draft  tube,  which  regains  as  high  as  72  per  cent  of  the 
velocity  head  of  the  water  when  leaving  the  turbine 
runner,  and  which  also  tends  to  reduce  to  a  minimum 
the  vibrational  effect  often  present  in  curved  draft  tubes- 
with  long  penstocks.  The  type  shown  in  the  section  is 

Moody's  Flaring  type.  The  superstructure  will  probably be  of  concrete.  Back  of  the  power  house  above  the 

steel  distributing  pipes  will  be  placed  the  "transformer 
house",  holding  the  low  tension  switching  equipment,  low 
tension  bus  bars,  transformers  and  high  tension  switching 
equipment,  lightning  arresters,  etc.  Due  consideration 
will  be  given  to  an  outdoor  transforming  installation, 
which  is  increasing  in  favour,  but  which  does  not  appear 
as  yet  as  being  applicable  to  the  conditions  here  in  Nova 
Scotia. 
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No.  2  Malay  FulU  Drvrliipment  I  >U(    i<i 

Tlif  hrad  cUuii    '   •wv  ainl  ISS>  fwt  of  canal  'i^^''    ■ 
will  be  similar  lo  t'  No.  1  Tidfwatt-r  I>fvd-  ' 
Ofxnetit  lir  •     '  rm       im   laiuil  will  in  m  a  ''•■•' 
cuncrtftf  h.  IvhimhI    with  tra>.li  r  run  '^   l»^"»  '* 
cl..- 

laid  un  m  gnitinl 
power  house  to  a  t;      :.    
tl»e  lui:  Il  17i>.  Inuii  tlu 
wuud  >i.>..         -•  '••  :■   ■.   •  •"■ 

dt*scril)ed   ; 
tlirou>;h  iw 

ju;   iirar  iJic 
I  lie  cn-ht  of 

on  ill  10'  G  " iiKu  ~iiiiilar  to  tliat 
till*  water,  however, 

Uie  two  t     '  No 
service  tra:  1  he  nece>>>ary  in  tl.. 
tlie  structure  Kuk  i>!  ilu-  |X)wer  house  will  be  > 
tively  siiuill.  ImusiiiK  only  the  low  tension  -. 
equipment.  properU'  protected,  and  from  the  low  tension 
bus  bars  the  current  will  be  transmitted  to  the  control 
station  at  Tidewater.  The  station  will  be  placed  just 
below  Malay  Falls,  and  the  tailrace  discharge  will  be  into 
the  river  at  a  m)rmal  elevation  of  115.  where  a  pond  will 
extend  to  the  head  d:mi  for  No.  2  Tidewater  Development, 
just  above  Ruth  Falls. 

No.  2  Tidewater  Development 

Referring  again  to  Map  No.  4  of  the  whole  vallev. 
the  head  dam  is  a  short  distance  above  Ruth  Falls 
where  a  four  foot  drop  occurs.  The  dip  and  strike  of  the 
«posed  bedrock  are  such  as  to  make  an  extremely  good 
dam  foundation.  The  dam  would  be  of  mass  concrete  of 
a  maximum  height  of  34  feet,  having  both  overflow  and 
retaining  wall  section.  Pro\-ision  would  be  made  for 
fishway.  trash  arid  ice  way,  and  for  unwatering  sluices. 
The  crest  of  the  overflow  section  would  be  elevation  114.5. 
The  pond  formed  would  be  2'  .  miles  long.  On  the  east- 
em  end  of  the  dam.  there  would  be  the  splayed  entrance 
to  the  canal,  protected  by  a  boom.  The  normal  section 
of  the  canal  would  be  11  feet  wide  at  the  bottom  with 

slopes  —  lined  with  6  inches  of  concrete  and  made 
  ;itly  deep  so  as  to  allow  for  a  drawdown  of  one 

loot  on  the  pond  without  increasing  the  maximum  velocity 
to  a  point  causing  imeconomiral  friction  head  loss. 
A  greater  drawdown  should  not   be   necessary   as  the 

>  ration  of  the  two  plants  should  always  be  such  that 
amount  of  water  passing  through  the  turbines  of  the 

luu  generating  stations  would  be  approximately  the  same. 
The  ct>urse  of  the  canal  would  follow  contour  115  along 
the  side  hill  below  the  road.  Such  a  canal  in  first  cost 
would  be  considerably  cheaper  than  a  wood  stave  pipe 
of  equal  capacity  and  would  involve  only  a  fraction  of  the 
friction  head  loss  of  the  wood  stave  pipe  for  such  a  dis- 

tance as  this  — 8300  lineal  feet.  The  canal  would 
terminate  in  a  >  "  -ks  on  the  hillside  above Tidewater  at  a;  ition  114.0;  it  would  be 
housed  and  provided  with  ihc  usual  trash  racks,  ice  nm, 
gates  and  gate  mechanism.  It  will  have  been  noticed 

'.  no  pronsion  is  being  made  in  the  head  dam  at .:h  Falls  for  a  log  chute.  The  intention  is  to  bring  all 
k^  drives  down  the  canal,  discharging  the  logs  just  above 
the  headworks.  by  means  of  a  motor  operated  log  roll, 
into  a  timber  sluice  using  iust  sulhcient  water  to  "grease" 
the  steep  chute,  and  di^  "  the  river  just  above the  generating  siaiion.      ,  rks  would  be  protect- 

ed from  bark  and  trash  by  anoilicr  set  of  special  racks. 

I 

ll.       .       ̂   '...,....  ^ 

former   house-  would 

water  di-.   '    maclune~ 

placed  here. 

le- 

1  No.  1 

Summary  of  Schemes  Propo(»ed 

The  -ne 
would  Ix  le- 
wati-r  --taiiou    as  upeiaiion  control  and  Mai.  as 
water    comrol.      With    both    plants    in    ope;   ...    an 
addition  to  ojxrrating  expenses  would  be  necessary  for 
the  salary'  of  an  operating  superintendent,  which  might 
be  avoided  under  No.  1  Scheme  with  one  development, 
where   a  chief   operator  would  suftice.     .\  would 
be  built  on  the  Kast  himk  of  the  river,  «j  feet 
below  the  Tidewc.'  ^.lAild  very 
conveniently  be  :  -  vt-^ls, 
as  there  is  a  swing  span  m  the  steel  h:.  .e. 

a   mile   below   the   wharf.    The  hea\'y  i;.„.. ...... .    utid 
transformers  for  the  Tidewater  station  could  be  ver>' 
easily  liandled,  therefore,  and  at  a  mr  •-  ■-  =*. 

There  are  apparently  no  suitable  gravt  '  .le in  the  valley  above  tidewater.     M  the  luuiii:.  er 
estuary,  it  is  understood  that  clean  washed  .  .;,d 
^nd  are  out  by  »icam 
shovel,  ll  ,  and  un'caded 
at  the  whari.  earned  up  the  17u  It.  hill  :.  .er 
by  an  inclined  hoist  to  storage  bins,  for  to 
the  points  where  wanted.     Such  an  arra:  ild 

possibly  prove  more  economical  that  the  uvr  -" 
aggregate,  and  would  solve  a  problem  of  c 
consequence    where    larger    quantities    of    coiicrcU:    arc 

iiecessarN'. 
Turbines  and  Generators 

With  due  regard   to  economics,    it   has   h*«i   the 

endeavour  to  plan  the  dt     "  ]tc 
maximum  capacity  of  th' 
utilizing  the  whole  of  th< 
Lx>chaber  Stillwater  and  ,;; 
hydraulic  losses  to  thi  nut.    L<' 

the  turbine  character:  —  "-^■ 
the  highest   possible  . 
point  of  the  machine  capkn.i.\ 
operating  range.     By  usini;  .■. 
f)ossible  to  obtain  a  i« 
and  also  a  relatively 
tunately  i 
capacity,  _  _  ._     - 
and  dropping  oiï  rapidly  towards  both  hall  load  aixl  full 

>o 

.;n .ir 

•rmal 

It   is 

:« 
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rated  load.  To  conserve  water,  we  would,  therefore,  be 
inclined  to  sacrifice  extremely  high  efficiency  to  a  fairly 
flat  efficiency  curve  between  one  half  load  and  full  load, 
and  also  so  to  select  the  number  of  the  turbines  and 
therefore  their  individual  capacities  that  at  no  time  would 

it  be  necessary'  to  operate  a  "wheel"  at  less  than  half  its 
rating.  It  has  been  shown  that  the  summation  of  all 
present  loads  in  Pictou  County  gives  a  working  day  load 
factor  of  53.2  per  cent.  50  per  cent  has  been  used  in 
allowing  for  total  machine  capacity,  when  in  the  usual 
generating  station  design  it  is  customary  to  use  from 
33  1/3  per  cent  to  40  per  cent.  It  is  also  necessary  to 
allow  for  turbine  ratings  to  take  care  of  short  duration 
peaks,  running  25  per  cent  over  the  average  peak,  and 
this  is  particularly  necessary  for  loads  such  as  those  that 
would  be  given  by  the  Nova  Scotia  Steel  &  Coal  Company 
and  to  a  lesser  extent  by  the  Acadia  Coal  Compaily  and 
the  Eastern  Car  Company.  The  generators  would  be 
rated  in  kilovolt  amperes,  at  90  per  cent  power  factor 
and  up  to  this  short  duration  25  per  cent  overload,  as 
it  is  the  latest  practice  to  rate  them  for  the  maximum  load 
carried  even  for  short  periods.  The  90  per  cent  power 
factor  would  be  gained  through  the  utilization  of  the 

Acadia  Coal  Company's  steam  plant  as  a  reserve,  and 
consequent  also  upon  arrangements  proposed  later  inci- 

dental to  hydro  power  being  supplied  that  Company. 

The  machines  to  be  used  would  then  be, — 
No.  1  Tidewater     —  2  —  4300  h.p.  turbines. 

2  —  8000  h.p.      " 2  —  3350  K.V.A.  Generators. 
2  —  6250  K.V.A. 

No.  2  Malay  Falls  —  2  —  5000  h.p.  turbines. 
2  —  4000  K.V.A.  generators. 

No.  2  Tidewater     —  2  —  7500  h.p.  turbines. 
2  —  5800  K.V.A.  generators. 

The  turbine  efficiencies  would  approximate  at  least  at 

1/2  rated  capacity  —  80.5  per  cent. 
5/8      "  "     —84.5     "      " 
3/4      "  "     —87       "      " 
7/8      "  "      —88        "      " 
Full     "  "      —84        "      " 

and  it  is  hoped  that  these  may  be  increased  materially 
by  the  use  of  the  draft  tube  previously  described. 

The  generators  will  be  three  phase,  60-cycle,  6600 
volts,  and  with  these  characteristics,  the  generating  sta- 

tions will  be  adaptable  for  connection  to  any  general 
system  of  distribution  for  the  whole  Province,  and 
conform,  therefore,  to  the  main  characteristics  of  the 

St.  Margaret's  Bay  stations  of  the  Commission. 
Electrical  System  and  Transmission  Lines 

In  No.  2  Scheme,  the  6600  volt  current  from  Malay 
Falls  station  would  be  carried  to  the  Tidewater  control 
station  on  the  poles  of  the  main  outgoing  transmission 
lines  nmning  from  the  control  station  to  Pictou  County. 
At  the  control  station,  the  current  passes  to  the  low  tension 
busses,  designed  of  sufficient  capacity  not  only  to  carry 
the  maximum  low  tension  current  of  the  two  plants  of 
No.-  2  Scheme,  but  also  that  of  the  future  West  River 
station.  Two  banks  of  three  single  phase  transformers 
would  step  up  the  voltage  from  6600  volts  to  44,000  volts, 
and  with  the  usual  protective  devices,  the  current  would 

pass  to  the  transmission  lines.  Similarly  for  No.  1  Scheme 
except  that  there  would  be  avoided  the  paralleling  of 
stations  necessary  under  No.  2  Scheme. 

Referring  to  the  general  map,  from  present  informa- 
tion and  data  it  would  be  proposed  to  carry  finally  two 

aluminum  circuits  on  one  line  of  steel  poles,  following  the 
river  along  the  canal  right  of  way  and  then  practically 
due  North  on  the  East  side  of  Lochaber  Stillwater  between 
Rocky  and  Sloane  Lakes,  into  Pictou  County,  to  Sunny- 
brae  on  the  railway,  thence  along  the  railway  right  of 
way  to  Eureka,  thence  North,  again  along  the  railway 
right  of  way  to  the  main  terminal  station  in  the  near 

vicinity  of  the  Acadia  Coal  Company's  steam  plant  out- 
side Stellarton, — making  connection  through  transformers 

to  the  power  house  of  the  Pictou  Coimty  Electric  Company 
for  the  supply  of  power  to  them.  Due  to  the  use  of 
50-cycle  current  by  the  Acadia  Coal  Company,  frequency 
changers  would  have  to  be  installed,  which  could  be 

reversed  to  turn  the  50-cycle  Acadia  Coal  Company's current  into  the  main  transmission  line  as  necessary. 
The  usual  step  down  transformers  would  of  course  be 

present. From  the  terminal  station,  the  line  would  continue 
across  country  W  est  of  New  Glasgow  to  opposite  the  Nova 

Scotia  Steel  &  Coal  Company's  plant,  spanning  the  river to  a  substation  with  transformers  for  the  supply  to  Nova 
Scotia  Steel  &  Coal  Company  and  the  Eastern  Car 
Company. 

From  this  substation  a  13,200  volt  single  circuit  will 
be  carried  back  across  the  river,  following  the  road  on 
steel  poles  to  Abercrombie  Point,  spanning  the  basin  on 
special  steel  structures  to  an  out  door  substation  on  the 
outskirts  of  Pictou,  for  the  supply  of  Pictou  and  vicinity. 

Power  would  be  metered  for  sale  and  payment  at  the 
low  .tension  side  of  the  switchboards  of  the  various  sub- 

stations. The  total  length  of  the  line  to  Trenton  sub- 
station would  be  56  miles,  and  from  Trenton  substation 

to  Pictou  substation  about  7^<i  miles.  Detailed  surveys 
may  modify  the  general  route  but  not  the  main  proposals. 

Steam  Reserve  and  Proposal  for  Prior  Utilization 

For  supply  to  the  Acadia  Coal  Company,  frequency 
changers  are  proposed  to  be  installed,  which  would  be 
utilized  when  necessary  to  take  power  from  the  steam 
reserve. 

If  either  No.  1  or  No.  2  scheme  complete  were 
adopted,  the  construction  period  would  be  from  20  to 
24  months. 

If  the  Tidewater  station  of  No.  2  scheme  were 
initially  adopted  the  construction  period  would  be  12 
to  15  months.  From  the  present  date,  at  the  very  best, 
there  would  be  a  period  of  two  years  before  the  advent 
of  hydro  power  to  alleviate  the  present  high  power  cost 
situation.  To  relieve  this  situation  during  the  hydro- 
construction  period,  a  proposal  is  advanced  on  which  a 
memorandum  has  been  prepared  by  Professor  J.  F. 
Limisden,  Electrical  Engineer  to  the  Commission,  of 
which  the  following  is  a  synopsis, — 

The  Nova  Scotia  Steel  &  Coal  Company  has  been 
proposing  the  immediate  electrification  of  its  plant, 
obtaining  the  power  necessary  at  60-cycles  from  the 
Acadia  Coal  Company's  steam  plant  by  the  installation 
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consumers  irom  the  Acadia  Coal  Comixiny's  plant  at least  12  months  sooner  than  would  be  otherwise  possible. 

aiKl  during  this  jx'riod  prospective  consumers  would 
electrify  their  plants  and  comiect  to  the  lines,  so  tlial 
later  with  the  complete  hydro  in  operation,  the  initial 

lo    ■  '  ■      '  '  the  "development  period"  sta^je, 
in  .      -'.  awkward  sniall  load  "development 
period  viouJd  be  nulerially  shortened,  and  during  tlus 
shortened  period  only  a  small  fraction  of  the  final  fixed 
charges  would  have  to  be  carried. 
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the  IL'-month  period  Ix-fore  t" It  will  be  noticed  tliai  ilu  OO  kilowatt 
is  considered  available  from  the  steam  plant,  though  only 

Data,  Capital  and  Operating  Coats  and  Reduction*. 

Item 
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Steam  Res.  and  Storage 
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Steam  and  Storage 
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the  one  new  4000  kilowatt  machine  at  60-cycle  is  to  be 
installed,  the  remainder  —  2  —  1500  kilowatt  macliines— 
remaining  50-cycle.  It  is  hoped  that  the  Acadia  Coal 
Company  will  take  the  hydro  power, —  and  that  ultim- 

ately frequency  changers, —  consisting  of  syncl"ironous motor  generator  sets,  will  be  installed,  allowing  for  the 
change  from  the  hydro  60-cycle  to  the  mine  50-cycle. 
If  the  e  were  installed  immediately,  the  full  7000  kilowatt 
capacity  would  become  adaptable  for  Pictou  Covmty. 
When  these  synchronous  motor  generator  sets  are  obtain- 

ed, it  is  proposed  that  the  aggregate  capacity  be  such  as 
to  carr>'  not  only  the  rated  kilowatt  load  of  the  sets,  but 
also  sufficient  reactive  K.  V.  A.  so  that  by  their  proper 
operation,  the  power  factor  of  the  transmission  lines  from 
Sheet  Harbour  can  be  maintained  at  90  per  cent.  To  do 
this  the  60-cycle  end  of  the  sets  would  have  to  have 
their  aggregate  rating  increased  1000  K.V.A.  To  further 
the  proposal  advanced,  it  is  proposed  to  instal  one  at 
least  of  the  two  frequency  changing  sets  at  the  present 
time,  so  that  the  full  capacity  of  the  plant  may  be  avail- 

able. It  is  estimated  that  the  Acadia  Coal  Company's 
load  at  50-cycle  will  never  drop  below  1500  kilowatt  on 
the  average,  so  that  no  advantage  would  be  gained  by 
the  installation  of  more  than  one  of  the  1500  kilowatt 
sets  immediately. 

Capital  Expenditure,  Operating  and  Fixed  Charges 

The  information  under  this  heading  is  tabulated 
below.     Only  three  arrangements  are  considered, — 
1.  No.  2  Tidewater  development  with  complete  storage, 

utilizing  steam  reserve,  but  with  only  one  circuit 
transmission  line  on  steel  poles  capable  of  carrying 
a  future  additional  circuit. 

2.  No.  1  Tidewater  Scheme  complete  with  entire  storage, 
steam  reserve,  and  two  circuit  transmission  on  single 
line  of  steel  poles. 

3.  No.  2  Scheme  complete  of  two  developments  with 
storage  and  steam  reserve  and  two  circuit  transmis- 
sion. 

The  first  division  of  the  table  shows  data  already 
referred  to.  It  will  be  noted  that  the  final  capacity  of  both 
schemes  is  almost  identical  —  approximately  51,000,000 
kilowatt  hours,  also  that  the  No.  2  Tidewater  development 
with  steam  reserve  and  storage  will  supply  the  complete 
present  Pictou  County  load. 

The  estimated  capital  expenditure  with  No.  1  Scheme 
complete  costing  actually  $50,000  more  than  No.  2  Scheme 

complete, —  but  on  "paper"  being  about  $250,000  cheaper 
due  to  capitalizing  of  saving  in  operation  charges. 

The  capital  expenditures  per  horse  power  installed  is 
shown  both  on  the  50  per  cent  load  factor  as  figured  and 
on  the  usual  40  per  cent,  due  allowance  being  made  for 
additional  generating  machinery,  enlarged  water  conduits, 
etc.  It  should  be  noticed  particularly  that  these  unit 
costs  are  closely  comparable  with  pre-war  figures  in  spite 
of  the  present  enormously  increased  construction  costs. 

In  various  divisions,  figures  are  given  for  initial 
expenditure,  it  being  intended  that  no  more  money  be 
invested  initially  than  necessary  to  cover  the  initial  power 

demand.  In  No.  1  Scheme  —  a  machine  would  be  left 
out, —  and  in  both  No.  1  and  No.  2  complete — one  circuit 
of  the  line  would  be  held  over,  etc. 

The  next  division  covers  armual  operation  and  fixed 
charges,  both  final  and  initial, —  the  initial  being  without 
allowance  made  for  the  use  of  steam  and  having  lessened 
fixed  charges.  The  Nova  Scotia  Power  Commission  will 
sell  power  at  cost  but  must  include  in  this  cost  not  only 
interest  on  the  capital  expenditure,  but  also  annual  sink- 

ing fund  payments,  and  an  approximate  equal  annual 

payment  into  a  "depreciation  fund"  for  renewals. 
The  next  division  covers  the  maximum  sale  price 

per  kilowatt  hour  for  various  annual  consumptions  — 
progressing  according  to  the  plant  capacities. 

The  heading  describes  the  last  division.  It  is  felt 
that  those  customers  who  are  sufficiently  enterprising  to 
become  motorized  quickly  so  as  to  avail  themselves  of 

hydro-power  during  the  "development  period",  should  not be  penalized  for  those  who  delay.  A  reasonable  way  to 
affect  equalization  would  be  by  deferring  payments  into 

the  sinking  fund  during  the  "development  period"  —  say 
three  years, —  during  which  the  load  would  build  up  to 
its  normal  proportions.  With  an  initial  rate  of  1.25c.  per 
kilowatt  hour,  the  No.  2  Tidewater  plant  would  require 
a  load  of  19,000,000  kilowatt  hours  to  cover  the  annual 
charges,  and  which  it  could  under  the  worst  conditions 
known,  carry  without  the  use  of  steam  reserve.  Similarly 
at  1.15c.  per  kilowatt  hour,  complete  Scheme  No.  1  would 
require  a  load  of  27,500,000  kilowatt  hours,  which  it  could 
carry  without  the  use  of  steam  reserve. 

Conclusions 

1 .  Present  steam  power  costs  in  Pictou  County  range 
from  1.65c.  to  12c.  per  kilowatt  hour  without  fixed  charges 
included.  The  present  consumption  is  approximately 
29,500,000  kilowatt  hours.  Hydro-power  can  be  furnish- 

ed, at  from  1.25c.  to  1.15c.  per  kilowatt  hour.  This 
would  mean  a  saving  of  $500,000  per  year  to  Pictou 
County  or  $1350  per  day. 

2.  During  the  hydro  construction  period  a  marked 
alleviation  of  high  power  cost  conditions  might  be  made 
with  the  adoption  of  the  proposal  advanced  for  prior 
utilization  of  the  steam  plant. 

3.  With  no  other  load  than  that  of  Pictou  Coimty, 
it  would  be  wisdom  to  proceed  initially  with  the  Tide- 

water plant  of  No.  2  Scheme,  allowing  for  increasing 
demands  over  its  capacity  to  be  met  by  the  installation 
of  the  Malay  Falls  Development,  and  later  the  West 
River  development. 

4.  With  an  initial  load  in  sight  of  40,000,000  kilowatt 
hours  annually,  the  complete  No.  1  Scheme  should  be 
proceeded  with,  this  might  ultimately  be  increased 
beyond  its  51,000,000  kilowatt  hour  capacity  by  the 
West  River  Development. 

The  writer's  thanks  are  very  much  due  to  Professor 
J.  F.  Lumsden,  acting  as  Electrical  Engineer  to  the 
Commission,  for  material  aid  in  the  preparation  of  the 
original  report,  and  also  to  the  Nova  Scotia  Power  Com- 

mission, through  its  Chief  Engineer,  K.  H.  Smith,  M.E.I.C., 
for  permission  to  use  the  matter  of  the  original  report 
which  has  just  recently  been  submitted  to  the  Commission. 



JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 
577 

Mc'inhcTs  of  Council  for  1920 
rm  Mill  s  I ■  .  A    llt>\»    Uuaiia.1 

t  lO   ft-  I 
>WALT>II    J     m  «NO».  MuBKMl 
*U.   U     LtMl».  tUIMU.  H  (. 

Oa.  i    S.  ULNNIS.  MmiioI. 

;ll    M    111  K  a 

U    11    I'll  \n  .    i>ai. !t.    M    (Jl\h.  Mis 
tl     H     H    CKAIO.  MbtJMT.  Uol. 

B.C. 

'fa*  l«M 

a.  II.  VAUOIIVN.  MuBilwl 

CtllMJlLUMS 

|A.  R    !>E<M<\     i>..<l^.     I'  <• 

JOI    • 

•t    1 

Hi    < <1        t        l.lll    111:  IV 
'ftitkM  l.lll  I  .,Io.  Ool 
'ALàX    <.M  A^  .  H 
:k  h  <.m  \t    I'  .,,1 
*A.  II    H\HkN>  .u 
m;    l>    MACk.IL     ;   ^.    s»^. 
m.  W.  MACIM  \H.k.  VuiorU.  U.C. 

tfoc  l«M.il 

Li..Ub(.  ■.  W.  UUtHUiU.  tt. 
Um. n  c 

•   •« 

•* 

1..   A      ItlUM.S  I 
•   I     I   I   n       «I'Jtttf  ««1 
OS     «««lu     »M* 

TKK.VM  HtH 
Br4«.-(;«a.  tUK  AL&X.  lUillHAM.  MobumI 

seCRrTAMY 

niAKRR  !>   KKini.  MmumI 

HALlrAX 
itiairnuii. 

Ks*cwct««. 

I     M     IxlllWtlX ►.  MtR 

!•««.  lUllfat.  N.S. 

<M     I'    MitKKIsUN 
•L    H    WlltMtiN 
11.  ».  L.  IM>.\NE 
•J.  I.  AIXKN 
•A.  S.  RUBB 

ib-«ac*o)    r.  A.  BOWMAN 

CT.   JOHN 

Oulrmaii.    CILMCJIT  GRAY  Ml'RDOCH 
&K.-rr«M.     MARRY  K.  Bt.SNkri 

P   O.   Boi  >«R    SI    John.  NU. 
Cl*tull<e       C    II    FOSS 

<,.  (.    H\HE 
C.    I.    klKBY 
».  P.  VAIGHAN 

MONCTON 

Clulrnun.    W.  A    III  Kf 
Vl«.<halr  .  J    D    M.HtATH 
»«i. -'■>•»..  M    J    Ml  RKIIV Liacutiie.     RLIli  McMVNlS 

R.  <.    I.M.K 
J    IIIINJ.TON 
P.  B    KRIPP 
S    B.  WASS 
U.  J.CRLUGE 

0UK8EC 
Chatmun.    A.  R    DECARY 
vic«^:auir...ALf:x  fraser 
Ssi.-  -Trn»  .   \    B    NOKMAMHN 

Roofn  I M  PxrIUnicni  HUgs.  Oucbw  P.  0. 
t**cull>*.      M    Lt^'tHVRE 

J     A    Bt-flAl' AL1IUOII    TRKMBLAY 
Z.  L.A.NL;LAI!> 

MONTRE. Al. 

Oulrman.     ARTIIl'R    Sl'RVEYER 
Vk-e-l3uU..  J.  II    IIISTIK 
S«c  -Tm»  .  J.  L.   BLSHtlD 

>»•  Si    J*me<  M  .  Munirnl 
El<cutt«c.      UAl.  IKKJ     »KA.\CIS 

J    1)1  (Jl  AS  in. 
S.  F    Rl    I  MIKKORD 
K     R     rilOHVKIN 
JOHN  1     FAHMKR 
o.  o.  li:fi:bvri: 
GEORGE  R.  MACLEOD 

OTTAWA 

Chairman.    G.  B.  Honor 
S«:. -Treat  .  F    C    ■  I 

l>cfM.  o(  Inir  'MuilJlat.  Otiain 
Eawuil»*,      A    I  SI 

E.  M    <   \M1  H■>^ 
C  P    FIIW  \KIIS 
O.  S.  FIVMt 

A.  r£RGL'!>ON 

PETER  BOROl'GH 
Haa.Oair.  R.  B    RO<;tRS 
Ckalrmaa.    R.  II.  PARsONS 
Vk*-Chalr..P   L    ALIISON 
*ae -Tr«a».    R    L    Imiiihin 

tSi  llunicr  SI  ,  Peicrburouth.  Onl. 
Tr»a»ur«c.     |i    L    Mel.  ARtN 
Eiaculli*.      t:.  E    SISSOS' 

P    P    UESTHVr 
JAS.  MAIEIVIOSH 
L.  D.  W.  MA<;IE 
A.  C.  Kil.LALY 
C  U.  ROGERS 

OFFICERS  OF  BRANCHES 
KINGSTON 
Chairman.    J.  M.  CAMPBEU. 
Vl<rv-<^:halr..  ALEX.  MAt.PHAIL 
Ht  ■  Item»  .  »     P    MtL<.AR. 

Ou*«n'*  I  nUrrttiiv.  ICln^toa,  Ool. 
EsaruilT*.     A.  L.  CX.ARK. 

TORO.STO 

Chairman.    K.  O.  W YNNE-ROBEKTS 
Satrelary.      H.  A.  GOLUMA.S 

in  Gora  Vala  Ave  .   loruoto.  Ool. 
E*acuil<a.     G.  T.  C2.ARK. 

C  R    YOl  NG 
T    lAVLOR 
J.  C    KRLMM 
II.  G.  AlJtE.S 
W    (JIIPMAN 

HAMILTON Hon  Clulr   ROBERT  IIOBSON 
Chairman.     II.  L     HART 
V  Ice-Chair,  E    II    llARI  ING 
Sac.-Trea*..J    A    .MiFAKLANE 

ibti  .AberJcvn  At*.,  Hamlllas 
Exacuclfc.     M    (;   MIL.NE 

J    W   TVRELL 
(Ex-offldo)     H.  B.  UW  IGHT F.  W.  PAILIN 

NIAGARA    PENINSl'LA Caialrman.     W.  P.  SEAR 
Vlce-(J>alr  .R    P    (.IBsON 
Scc.-lreaa..  R    P    JOHNSON 

Boi  Ub.  .Matara  FalU.  Onl. 
Esacudra.     H    L    BLCKE 

W    H.  SILLIV.VN 
F.  S.  L.AZIER 
A.  J.  GRANT 

(b-oAdo)    A.  C  U.  BL.ANCll.ARD 
Ll.-CoL  R.  W.  LEON.ARO. 

BORDER   CITIES 
Chairman.    H.  B.  R.  CRAIG, 
Sac.  -Treat  .  J  .  E    POR  TER 

«<  Vtccoria  A<e  .  Mlndtor.  Oal. 
EsacudT*.     J.J    NEMM.A.N. 

H    THORN 
M.  E.  BRIAN 

SALXT   STE.    MARIE 
C:halrman.    L.L.JACOBS 
Vlce-ChaU.,  A    G    TWEEDIE 
Sac. -Treat..  GEO.  II    kOIIL 
Ejiacuilie.      C.  II    E    Rill  .NTHWATTE 

IH.  S.  GROVE 
J.G.  McLALRIN •W.  L.  McFALL 

K..  G.  ROVS 
W.  S.  MTLSO.N 

WINNIPEG 

Chaiiiii»ii      W    M    STOTT 

Se, 

<-« 

Etc  .SAL'CU L.  L.  UKt  liUNJACK 

A.  W.  SMII-H J.G.  LEGR.AND 
J.G.(.L.ASSCO 
J.  M.LE.AMV 

SASEATCIIEWVN 
Otalrman.    Prul.  A    R    r:REIC 
Vkce-l3ulr.W     R    WARREN 
Sar.-Tr«at.  J    N    d.srUN 

]|]J  Rclallack  SI      Rrtlna.  Saak. 
EiacuUte.      J    R    r.    M  M31EIIIE 

II.  MclVOR    WEIR 
W.  M.  STEWART 
D.  A.  R.  McCANNEL 
A.  J    MrPHERSON 
C.  D.  MACKIE 
L   A.  THORNTON 
H.  S.  CABPE-NTER 

KUMOVTON 

«ac-Traaa.  t 1   «  k  1  »  a 

:i. 

Ci 

.-•rimaai. 

J 
w 

E.  t. (b-<Mkfa)  L.  h. B.  J. 

1 .  .       ..  vLL 
EU.  ion 
GIBB 

iiiO.  Alia. 

CALGARY 

Chairman.    P   Tl'B.NEB  BONE 

Sw.-Treaa..  AR  >  •'>   "    I      i.."., I>"  .<» 
W.  , 

Elarutlte.      II  >s 

C.  W.  GHAIG 

VANCOUVER 

Clulrman.     E.  G.  M  ■ S«c.-Treat  .J    N    AS 
IIJ  Board  <•  ,«.  B  c. Exacullve,      A 

W 
<*     \     •■•  \i  a  I  ̂ 1 WILLI.AM  ANUEBSO.N 

VICTORIA 
Chairman.    A.  E.  FOREMAN 
VU:a-C3ialr..Cal.  A.  W.  R    WILBY 
Secrelarr.      H    M    BIGMOOU. 

kl*  Bdmooi  llouae.  VIrtarta.  B  C 
Trcaaure*-.      E    DAN  Is 
Eiecullte.      R    A    BAINBRIOGE 

W    M    sIiiEls 
Capl    M     M     l\IK\Li. 
R    W     .MACIM  MtL 

ONTARIO  PROVINCI.\L   DIVISION 

ILL 

      H    B    R    (3tAIG 
Vlca-Ghalr..  Mafor  W    H   MAGWOOD 

E\  .         .   K. 

l< 
Bi 

Jo 

C 

J    I P    Gil  1 
W.   A     M 

A    II    II 

E    >' 

G I  FH 

H.    ! A.  C.  U  X  U 
REPRESENTAT! 

RES    ■ 

M    1 

R.E       ■: 

R.L    1 

H.  »> 
A.  B    I    .    . 

Li  -0>I    a    ' P.M.  PERK 

BEPBEsE-VI  ' 

K.ANt 

•ulaBrattrh 

Sac.-Tr 

J     A         ... H.   A     ISK  A/lEJt 
C    II    MIO  SON 

«    B    CÏLME-N-T 
Maloe  W     H    MACWOOO 

P    6    REIII 
,  A.  BXAMBE.  Ottawa.  Oal. 



578 JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 

THE  JOURNAL  OF 

THE  ENGINEERING  INSTITUTE 
OF  CANADA 

Board  of  Management 
President 

R.  A.  ROSS. 

Vice-President 

WALTER  J.  FRANCIS 

Councillors 

H.  H.  VAUGHAN  Brig. -Gen.  SIR  ALEX.  BERTRAM 
ERNEST  BROWN 

FREDERICK  B.  BROWN  ARTHUR  SURVEYER 

Editor  and  Manager 
FRASER  S.  KEITH 

Assistant-Editor 
A.  W.  SWAN 

Associate  Editors 

ARTHUR  L.FORD   Calgary 
C.  C.  SUTHERLAND   Edmonton 
FREDERICK  R.  FAULKNER  ....     Halifax 
J.  A.  McFARLANE  ........     Hamilton 
W.  P.  WILGAR      Kingston 
M.  J.  MURPHY         Moncton 
J.  L.  BUSFIELD      Montreal 
R.  P.  JOHNSON   Niagara  Falls 
F.  C.  C.  LYNCH   Ottawa 
R.  L.  DOBBIN   Peterborough 
A.  B.NORMANDIN   Quebec 
J.  N.  deSTEIN   Regina 
GEO.  H.  KOHL   Sault  Ste.  Marie 
HARRY  F.  BENNETT      .   St.  John 
H.A.GOLDMAN   Toronto 
J.  N.  ANDERSON   Vancouver 
HORACE  M.  BIGWOOD   Victoria 
J.  E.  PORTER   Windsor 
GEO.  L.  GUY   Winnipeg 

Vol.  in. December  1920 No.  12 

Date  of  Annual  General  Meeting 

The  Annual  and  General  Professional  Meeting 

'will  be  held  in  Toronto  on  February  1st,  2nd 
and  3rd,  1921.  The  Annual  General  Meeting  is 
announced  for  January  25th  at  Montreal,  as  provided 

in  the  by-laws,  and  will  be  adjourned  to  Toronto. 

Remuneration 

This  is  a  burning  subject  with  many  members,  or 
rather,  the  lack  of  what  is  considered  adequate  remunera- 

tion, and  is  the  cause  of  considerable  unrest  at  the  moment. 
Although  The  Institute  Committee  on  Remuneration 

and  Classification  of  engineers  has  been  hard  at  work  for 
some  months  and  is  being  loyally  supported  by  a  number 
of  the  Branches,  so  many  are  the  considerations  and  so 
varied  the  investigations  being  carried  out,  that  it  has 
been  impossible  for  the  Committee  to  complete  its  work 
and  report  what  members  of  the  Committee  consider 
a  satisfactory  schedule.  Active  work  is  being  continued 
however,  which  the  profession  in  general  and  members 
in  particular  will  receive  with  due  appreciation  and  with 
the  expectation  that  the  results  will  be  highly  beneficial. 
The  Committee  on  Policy  has  been  asked  to  submit 
suggestions  as  to  the  best  method  of  bringing  into  effect 
the  various  schedules  which  The  Institute  will  adopt. 

Innovation  at  Professional  Meetings 

Commencing  with  the  annual  meeting  held  at  Ottawa 
the  precedent  of  holding,  in  conjunction  with  the  annual 
meeting,  a  general  professional  meeting,  has  developed  a 
definite  procedure  which  has  already  become  firmly 
established  as  an  attractive  means  of  providing  an 
interesting  annual  gathering. 

At  Montreal  a  year  ago  the  large  attendance  and 
general  enthusiasm  made  it  one  of  the  most  notable 
gatherings  that  engineers  have  yet  held  in  this  coimtry. 
At  that  time  it  was  generally  understood  that  the  next 
annual  meeting  would  be  held  in  Toronto  and  shortly 
after,  the  proposal  having  been  approved,  the  officers  and 
members  of  the  Toronto  Branch  set  about  planning  for 
an  even  greater  assemblyof  engineers  than  any  previously 
held.  A  strong  committee  of  the  Branch  has  been  hard 
at  work  for  months,  a  partial  result  of  which  is  embodied 
in  the  general  tentative  programme  published  in  another 
column  of  this  issue.  The  Toronto  Branch  will  have 
entire  charge  of  the  details  of  the  professional  side  of  the 
meeting  and  members  are  assured  of  sessions  full  of 
interest  and  sufficiently  attractive  to  justify  making  a 
long  journey  to  be  present. 

A  notable  feattire  of  the  professional  meeting  and  a 
departure  from  usual  practice,  is  a  division  of  the  pro- 

gramme into  sectional  sessions,  which  will  enable  a  greater 
number  of  papers  to  be  presented  and  enable  members 
to  hear  those  in  which  they  are  most  particularly  interest- 

ed. There  will  be  no  sectional  sessions  while  papers  of 
general  interest  are  being  presented. 

Other  details  are  well  in  hand  giving  promise  of 
surpassing  all  previous  gatherings.  The  Committee  of 
the  Branch  having  this  work  in  hand  includes:  Col.  H.  J. 
Lamb,  M.E.I.C,  Chairman;  H.  L.  Seymour,  A.M.E.I.C, 
Secretary;  O.  M.  Falls,  Jr.E.I.C,  Assistant-Secretary; 
H.  G.  Acres,  M.E.I.C,  J.  R.  W.  Ambrose,  M.E.I.C, 
E.  T.  J.  Brandon,  A.M.E.I.C,  W.  A.  Bucke,  A.M.E.I.C, 
J.  B.  Carswell,  A.M.E.I.C,  Willis  Chipman,  M.E.I.C, 
Geo.  Clark,  A.M.E.I.C,  J.  R.  Cockburn,  A.M.E.I.C, 
E.  L.  Cousins,  A.M.E.I.C,  T.  L.  Crossley,  A.M.E.I.C, 
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Thirty  Fifth  .\nnual  (icnoral  and  I'rofessional 
Meeting,  'I'oronto 

Isii,  2nd,  aiiil  3rd  February,  \^2\ 

n>e    .Annual    Genrral    Meeting    will    be    called    in 

M  y  '-4th,   when  scrutiiu-en» 
ail'  i   after  which  the  meeting 
will  adjourn  to  meet  at  King  Edward  Hotel.  Toronto,  on 

Tuesday  February-  1st. 

PROGRAMME 

Tuesda\'.  F"ebruar>'  1st. 
Registration  at  King  Edward  Hotel. 
Address  of  Welcome. 
Calling    to    Order    Annual    Business 
Meeting. 
Adjournment  until  2.30  P.M. 

Luncheon. 

Resuming  of  Annual  Business  Meet- 
ing. 

Reception  of  Reports:  New  Business,  etc. 
Reception  of  Repnarts  of  Scrutineers. 
Address  of  Retiring  President. 
Inauguration  of  Incoming  President. 
Closing  of  Annual  Meeting. 
Reception,  King  Edward  Hotel. 
Smoker,  Kinj;  Edward  Hotel. 

Wednesday,  February  2nd. 

Opening  of  Professional  Meeting. 
(Sectional  Sessions). 
Adjournment . 

Luncheon. 
Resuming  of  Professional   Meeting, 
(General  Papers). 
New  Business  and  General   Discus- 
sion. 

Adjournment . 

Annual    Banquet   of    the    Institute, 
King  Edward  Hotel. 

Thursday,  February  3rd. 

9.30  A.M.         Excursions. 

2.15  P.NL  Resuming  of  Professional   Meeting. 
(.General  Papers). 

•♦.00 
9.30 
10.00 
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P.M. 

9.15 A.M. 

12.45 P.M. 

1.00  P.M. 
2.15  P.M. 

5.00 P.M. 

b.OO  P.M. 

7.30  P.M. 

5.00  P  M  ^^  -v  Buclne««  and  Gcnefal  I>i*ctM- 

b.OO  P. M  Cloking  of  Prof e»»»on«l  .Meeting. 

K  30  P  M  IV  ■  ■  '  '     "' 

ol  luioj.lu  a:iU  l-.l.C  al  lUxil  iVj^yc 

Enginecrinii  Standardii 

Thr  w..r^     '••" 

result  ol  ' of  Thr   I 

wluci»   we   liave  :    Ixx-ii 
Brit;""  ""'  ''i'-  '  iti -■■      (  ' 
oft! 

\.K-  !î...  r* .. -w»;  M.  F'^vM f  \f'f  I  f  I  i' 

\ji  J  "w  i  -^ fiiJness. 

All  of  t! 
Institute  of  ( 
to  be  re\iï.ed  and  brought  up  to  li 
It  is  intended  to  keep  copies  of  i;.,     _   
of  the  C.E.S.A.  at  the  headquarters  of  The  lor 

the  convenience  of  members,  as  it  i~  "'■'  •-  \  ..^^  .  ihal 
The  luxtttutt  shall  issue  further  spec:: 

British  Enginei'rinè   Conference 

Memlx-Ts  of  7V.. 
that  during,'  ̂ he  coi: 
conference  will  be  held  at  London,  : 

auspices    of    the    Institution    "''    (  .... 
invitation  to  attend   this   i  -d  in  a 
letter  from  Doctor  J.  H.  T.   luu- .li^,  .-^-ti^n^i,  repro- 

duced herewith. 

The  Secretan.', Thi  'utc  u(  Canada, 
1,  /et. 

Motilrcal,  Canada. 

My  dear  Sir. 

I  am  directed  by  the  Council  to  inform  \*ou  that  it  is 

proposed  to  hold  at  this  Ii.  "      - ne.\t  year,  probably  at  the  < 

Engineering  Conference  —  t:  .was  unlor- 
lunately    broken    by    the    i       .  At    these 

Conferences  which  have  been  generally  oi  three  das-s' 
duration,  questions  are  inr"^ -'"— 'i.  with  a  vi.  vi  t,. discus-ion.  on  important  pr'  :  the  day  a: 

uT  the   various   dt-jv.'.:  •       '    • - incl  c  Education  and  Tr. 
in  the  i  ions  have  ciijuycxl  very  ̂  
able  sui  .- 

The  Council  now  wish  me  to  say  to  \tHi. 

you   to  the  members  of    Thf    .' •     •--    ■ 
Canada,  that  any  members  of  >  be 

in  England  at  the  time  of  the  r.:iL,i:;rt.-ii;!i^  \.oiiicience 
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referred  to  are  cordially  invited  to  take  part  in  it,  and  to 
contribute  to  the  discussion  of  the  subjects  that  may  be 
submitted  at  the  Conference. 

I  am, 
My  dear  Sir, 

Yours  faithfully, 
J.  H.  T.  TUDSBERY, Secretary. 

The  Institution  of  Civil  Engineers, 
Great  George  Street,  Westminster,  S.W.I. 

29  October,  1920. 

Engineers'  Extending  Influence. 
It  was  been  claimed  in  the  past,  that  one  of  the 

greatest  features  in  the  failure  of  the  engineering  profes- 
sion to  exert  a  proper  influence  outside  its  own  sphere 

has  been  due  to  unwillingness  to  take  part  in  activities 
outside  the  immediate  work  of  the  profession.  The 
importance  of  the  engineer  as  a  factor  in  the  industrial, 
economical  and  even  social  life  of  the  nation  is  neither 
known  or  appreciated  to  any  extent  outside  his  own 
profession.  While  the  charge  that  engineers  have  not 
interested  themselves  in  other  activities  may  be  true  of 
a  large  number,  there  are  many  in  the  profession  whose 
public  spiritedness  and  active  participation  in  all  worthy 
causes  is  not  surpassed  by  the  members  of  any  of  the 
other  learned  professions,  and  in  proportion  to  the  extent 
that  this  becomes  true  or  otherwise,  of  the  great  majority 
of  the  profession  will  our  influence  broaden  or  merely 
continue  to  increase  at  a  slow  rate. 

There  are  hundreds  of  men  in  The  Engineering 
Institute  of  Canada  capable  of  writing  authoritative 

editorials  on  the  many  phases  of  the  profession's  activ- ities wherein  the  general  public  is  affected,  which 
would  be  quoted  by  the  daily  press  throughout  the  land. 
If  each  branch  of  The  Institute  would  undertake  two  such 
editorials  a  year,  there  would  thus  be  three  available 
for  each  issue  of  The  Journal.  By  sending  galley  proofs 
of  these  to  the  various  newspapers  for  reproduction  and 
comment,  there  would  result  a  much  greater  interest 
in  the  profession  on  the  part  of  the  public. 

Some  of  our  members  are  doing  splendid  work  in 
contributing  on  subjects  affecting  social  matters.  In 
this  connection  it  is  timely  to  point  out  that  the  title 
of  a  corporate  member  of  The  Institute  represents  a  standing 
in  the  profession  and  should  be  used  by  all  members 
when  contributing  articles.  The  November  issue  of 

"Social  Welfare"  the  organ  of  the  Social  Service  Council of  Canada,  is  a  striking  example  of  the  manner  in  which 
engineers  are  taking  a  prominent  part  in  discussing 
social  problems.  In  this  issue  appear  articles  by  four 
members  of  The  Institute:  "The  Protection  of  the 
Family  Shelter  by  Statute",  by  H.L.Seymour,  A.M.E.I.C, 
"Private  Ownership  and  Municipal  Politics  versus  Public 
Enterprise  in  the  Housing  Problem",  by  F.  A.  Dallyn, 
A.M.E.I.C,  "Modern  Living  Conditions  and  the  Play 
of  the  People",  by  A.  G.  Dalzell,  A.M.E.I.C,  and  "A 
National  Solution  of  the  Housing  Problem",  by  C.  j. Yorath,  M.E.I.C  The  work  of  our  members  in  this 
direction  will  no  doubt  be  an  incentive  to  others  to 
similar  efforts,  and  thus  continue  to  extend  the  influence 
of  the  profession. 

Meeting  of  the  Main  Committee  of  the  Cana- 
dian Engineering  Standards  Association 

A  meeting  of  the  Main  Committee  of  the  C.E.S.A. 
was  held  in  Ottawa  on  November  8th.  the  following 
members  being  present:  H.  H.  Vaughan,  M.E.I.C, 
Chairman;  Dr.  E.  Deville,  A.  A.  Dion,  M.E.I.C,  Prof. 
L.  W.  Gill,  M.E.I.C,  Dr.  L.  A.  Herdt,  M.E.I.C,  Col. 
W.  J.  Keightley,  Dr.  J.  B.  Porter,  M.E.I.C,  Dr. 
A.  B.  Macallum  and  R.  J.  Durley,  M.E.I.C,  Secretary. 

In  accordance  with  Minute  No.  75,  the  Executive 
Committee  recommended  the  re-nomination  of  Dr.  Porter 
as  nominee  of  the  Institution  of  Civil  Engineers,  and 
A.  Boyer  as  nominee  of  Laval  University.  These 
recommendations  were  unanimously  approved,  and  Dr. 
Porter  was  re-appointed  on  the  Executive  Committee. 

Distinctive  Mark  of  the  Association 

The  Secretary  reported  that,  in  the  opinion  of  the 
Registrar  of  Trade  Marks,  the  Association  cannot  register 
its  distinctive  mark  as  a  trade  mark,  as  the  Canadian 
Trade  Marks  Act  makes  no  provision  for  the  registration 
of  collective  trade  marks,  or  trade  marks  other  than  those 
intended  to  identify  the  product  of  a  single  firm  or  organ- 

ization. It  would  thus  appear  that  if  no  special  steps  are 
taken  the  use  of  the  Association's  distinctive  mark  will 
only  be  protected  to  the  extent  that,  if  applied  to  an  article 
not  in  accordance  with  C.E.S.A.  Specifications,  such 
application  would  constitute  a  false  trade  description, 
and  the  parties  so  using  the  mark  would  be  liable  accord- 

ingly on  action  being  taken  by  the  purchaser. 
Considerable  discussion  took  place,  and  it  was 

suggested  by  Dr.  Herdt  that  the  distinctive  mark  of  the 
Association  might  possibly  be  registered  as  a  label  in  a 
somewhat  similar  manner  to  that  of  the  Pulp  and  Paper 
Association,  being  used  on  the  letterheads  and  publica- 

tions as  well  as  on  articles  purporting  to  be  in  accordance 
with  C.E.S.A.  Specifications.  The  Secretary  was  request- 

ed to  see  the  Registrar  of  Trade  Marks  again  regarding 
this  matter  and  report  further.  In  the  meantime,  the 
use  of  the  distinctive  mark  on  letterheads  and  title  pages 
was  authorized  with  a  view  of  bringing  the  mark  so  far 
as  possible  to  the  knowledge  of  the  public. 

Nomination  of  Member  of  Main  Committee  by  Board  of 
Railway  Commissioners 

Regarding  the  suggestion  that  the  Board  of  Railway 
Commissioners  should  be  asked  to  nominate  an  ex-officio 
member  on  the  Main  Committee  in  the  same  way  as  is 
done  by  other  important  Government  Departments,  this 
was  unanimously  approved,  and  the  Secretary  was 
directed  to  write  to  the  Board  accordingly. 

Report  re  Sectional  Committee  on  Rail  and  Track 

The  Chairman,  J.  M.  R.  Fairbairn,  M.E.I.C,  reported 
that  at  a  recent  meeting  of  this  Committee,  it  was  decided 
that  since  important  action  on  the  part  of  the  A.R.E.A. 
was  shortly  expected,  it  was  desirable  for  the  Sectional 
Committee  to  be  informed  as  to  the  policy  of  the  A.R.E.A. 
before  drafting  its  own  specification,  and  such  information 
was  accordingly  being  awaited. 

I 
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Report  rr  Sccllunal  ('.onimllli't'  on  Sterl  BriJ^t^ 
and  (\iii»irui'(luii 

The  Secrvtziry  rept»rti<l  that  the  S|xxificaiion  for 
Steel  Railway  Bridges  prepared  by  this  Sub-Committee 
has  been  published  and  is  available  for  distribution. 

Ac  V'r  of  frc  '  x'n  sent  out. 
and  us    for  .    lia\e    been 

publiitlted  a-  ate  |xmiphlci. 
The    pi:     :      of    this    Sub-Committee    h.i^    U-,n 

appointed,  and  preluninary  information  has  been  . 
in  preparation  for  the  first  meeting,  which  it  is  hKi^-i  »iù 
shortly  be  held,     \arious  su^;^;esled  amendments  to  the 

E.l.C.  "^  are  being  circulated  amongst  mem- 
bers for  ic-ration. 

Report  re  Electrical  Sectional  Committee 

Dr.  Herdt  reported  that  two  meetings  of  the  Special 
Committee  on  c  ;  Electrical  Code  had  been  held, 
and  laid  its  Rep.  :  l-  the  Main  Committee  for  action. 

Letters  ffom  F.  A.  Gaby,  M.E.I.C,  J.  M.  R.  Fair- 
baim,  M.E.I.C,  and  other  members  of  the  Main  Com- 

mittee not  present,  were  presented  in  this  connection, 

expressing  approval  of  the  Special  Committee's  Report, and  a  full  discussion  took  place,  especially  with  regard  to 
the  answers  given  by  the  Special  Committee  to  the  various 
questions  embodied  in  their  Terms  of  Reference. 

On  the  motion  of  Dr.  L.  A.  Herdt.  M.E.I.C, 
seconded  by  Professor  L.  W.  Gill,  M.E.I.C,  the 
Report  of  the  Special  Committee  was  unanimously 
adt)pted,  and  it  was  accordingly  resolved  that  the 
formulation  of  specifications  relating  to  the  proper 
construction,  metlxxis  of  testing,  and  approval  of 
appliances,  fittings  and  materials  used  in  connection  with 
interior  installations  should  be  first  dealt  with,  as  it  was 

felt  that  this  work  would  be  a  necessar>'  preliminan,"  to 
the  consideration  of  installation  rules.  It  was  further 
decided  that  a  Sub-Committee  should  be  formed  to  work 
under  the  Electrical  Sectional  Comnaittee.  and  to  under- 

work as  recommended  in  the  Special  Committees 

i     ■ 
On  the  motion  of  Professor  C'll,  seconded  by  Colonel 

Keightley,  it  was  unanimously  resolved  that  the  formation 
of  a  Sub-Conuniltee  should  be  proceeded  with,  with 
membership  generally  in  accx)rdance  with  the  Report 
of  the  Special  Committee. 

The  Chairman  of  the  PZlectrical  Sectional  Committee 

presented  for  final  approval  the  Report  of  the  Sub- 
Committee  on  Transformers  dealing  with  Single-plia-<' 
Distribution  Transformers.     Dr.  Herdt  stated  that  the 

tl. 

tl. iss  ....' 
at  t>r> .\ 

the  \s 
mers 

Mr.   I 

i; 
a» 

•fl 

■i. 

.1 

,( 

A 

i. 

6 as  .■ .. 

be  ap; 

fn:     • 

c!. 

Kl 

d.
' 

the  necfbsiiry  iisis  ol  v. 
also   include  a   brief   ;.:    ., 

preparation. 
()  -,     '  -'     '    '  ;   "••       -  '— " 

Lamp 

sj»-  -  >n  lias  ' 
ill..-  c  are  Ix  . 
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.A  draft  specification  has  been  t^-^-  ••  .r.^i  (or  Telegraph 
and  Telephone  Wire  in  accordance  rcconxroenaa- 
tions  of  the  meeting  of  12th  March.  a:iu  .-i-  ueen  circulated 
to  the  members.  Their  comments  and  replies  will  be 

considered  at   the  ne^  ::ig  ol   v  >-e 
which  It  has  been  imi'  -O  arrai..  a 
number  of  the  members  are  away  on  cut.  rk 

during  the  Summer,  but  which  has  been  '* 17lh  inst. 

On  a  recomj^       '       n  of  the   E'       '   ̂"- ctional 
Committee,  at  ii-  ;   meeting  o-  30th. 
the  formation  of  a  ̂ ub-l.  l'>jles  for 
Transmission  Lines  with  i  -  rship  was 
unanimouslv  authorized: 

Chairman:  G.  E.  Templeman,  chief  engineer,  Ekcirical 
Commission  of  Citv  of  Montreal; 

E.  T.  J.  Brandon.  .\.M.E.1.C,  Hydro-Elec.  Commission. Toronto; 

îi>".rrea!; 

A.  A.  Dion,  M.E.I.C.  Oi 
W.  J.  Duckworth.  G.N.W 
J.  G.  Glas^co.  M.E.I.C.  \\ 
H.  Hulatt,  G.T.R.  Telegr.!]. 
L.  A.   Kenyon.  A.M. E.l.C 

Power  Const)lida' J.  McMillan.  CP.R. 
W.  H.  Winter.  Bell  I 
W.  R.  Warren.  A.M  i.  ..^  .   

Telephones.  Rccnia; 
Nominees,  of 

.\1'k  rt.T  tun  err. -lient  Telephones: 

.\:  :nent  Telephones; 

■:awa; 

t  &  Power  Dept.; 
.M  ...viial; 

Montreal  Light,   Heat    & 

ivemment 
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Maritime  Telephone  &  Telegraph  Co.  ; 
C.N.R.  Telegraphs; 
Toronto  &  Niagara  Power  Co.  ; 
Dominion  Power  &  Transmission  Co.  ; 
B.C.  Electric  Co.; 
Canadian  Electrical  Association  ; 

Canadian  Lumbermen's  Association,  and 
Winnipeg  Electric  Railway  Co. 
It  was  decided,  in  accordance  with  the  original 

suggestion  of  the  officers  of  the  Hydro-Electric  Power 
Commission,  and  in  accordance  with  the  views  of  the 
Electrical  Sectional  Committee,  that  the  Sub-Committee 
should  be  asked  to  consider  the  possibility  of  drawing  up 
Canadian  specifications  for  the  purchase  of  wood  poles 
for  transmission  lines  and  also  for  their  preservative 
treatment,  and  if  thought  desirable,  should  proceed  to 
draft  these  specifications. 

In  accordance  with  a  recommendation  of  the  Elec- 
trical Sectional  Committee  at  its  second  meeting  on 

September  20th,  the  formation  of  a  Sub-Committee  on 
Watt  Hour  Meters  was  unanimously  authorized,  with  the 
follo\\dng  membership: 
Chairman,  Prof.  L.  W.  Gill,  M.E.I.C.  Dept.  of  Labour, 
Ottawa;  P.  A.  Borden,  Hydro-Elec.  Commission,  Toronto; 
R.  J.  Cochrane,  City  Electrician,  St.  John; 
A.  G.  Grier,  Can.  General  Electric,  Toronto; 
E.  Holder,  Shawinigan  Water  &  Power  Co.,  Canadian 

Electrical  Ass'n.  ; S.  L.  B.  Lines,  Chamberlain  &  Hookham  Meter  Co.; 
Scott  Lyrm,  Sangamo  Meter  Co.; 
E.  G.  Ratz,  Can.  Westinghouse  Co.  ; 
E.  J.  Turley,  A.M.E.I.C,  Montreal  Light,  Heat  &  Power 

Co.; 
J.  H.  Trimingham,  A.M.E.I.C,  Southern  Canada  Power 

Co.; 
F.  T.  Wigman.,  Packard  Electric  Co. 
Nominees  of: 

Electric  Inspection  Branch,  Dept.  of  Trade  &  Com- 
merce; 

Can.  Associated  Mfgrs.  of  Elec.  Supplies; 

Ass'n.  of  Mun.  Elec.  Utilities  of  Ont.  ; 
Ferranti  Meter  &  Transformer  Mfg.  Co.  ; 
Toronto  &  Niagara  Power  Co.  ; 
City  Electrician..  Winnipeg. 
It  was  further  decided,  in  accordance  with  the 

original  suggestion  of  the  Canadian  Electrical  Association, 
that  the  Sub-Committee  on  Watt  Hour  Meters  be  request- 

ed to  Consider  the  advisability  of  preparing  specifications 
for  Watt  Hour  Meters. 

Sectional  Committee  on  Steel 

The  Special  Committee  on  Steel  Forgings,  under  the 
Chairmanship  of  G.  D.  Macdougall,  M.E.I.C,  has  sent 
a  questionnaire  to  a  number  of  firms  and  parties  interested 
and  the  replies  are  now  coming  in. 

Sectional  Committee  on  Cement  and  Concrete 

The  Secretary  reported  that  the  Sectional  Committee 
had  held  its  first  meeting  in  Toronto  on  November  5th, 
at  which  the  organization  work  had  been  completed. 

The  Secretary  of  the  Sub-Committee  on  Cement 
reported  a  commimication  from  the  Chairman  of  the 

Sectional  Committee  advising  that  he  had  requested 
Professor  E.  Brown,  M.E.I.C,  to  take  the  chairmanship 
of  the  Sub-Committee,  but  that  no  final  answer  had  yet 
been  received,  and  that  if  Professor  Brown  found  himself 
unable  to  undertake  the  work.  Professor  Peter  Gillespie, 
M.E.I.C,  would  himself  act  as  Chairman. 

The  Committee  expressed  approval  of  Professor 

Gillespie's  action,  and  approved  his  appointment  as 
Chairman  of  this  important  Sub-Committee,  in  case 
Professor  Brown  cannot  take  the  position. 

Sectional  Committee  on  Machine  Parts 

The  Secretary  of  the  Sub-Committee  on  Gearing 
reported  that  this  Sub-Committee  had  presented  for 
consideration,  through  Mr.  Goldie,  the  Chairman  of  the 
Sectional  Committee,  a  report,  but  that  since  receiving 
this  communication,  C  B.  Hamilton,  M.E.I.C,  had 
written  stating  that  the  A.G.M.A.  would  probably  recall 
the  standard  in  question  for  some  slight  modification. 
In  view  of  this  and  in  order  to  give  an  opportunity  for 
the  matter  to  come  before  the  C.E.S.A.  through  the 
American  Engineering  Standards  Committee,  it  was 
decided  that  no  action  was  advisable  at  present. 

Adoption  or  Approval  of  Standards 

Discussion  followed  as  to  the  general  policy  to  be 
pursued  by  the  Association  in  regard  to  the  adoption  or 
approval  of  standards  formulated  by  standardization 
authorized  outside  of  Canada,  as  to  whether  these  should 
be  formally  adopted,  re-printed  with  permission,  and 
published  by  the  C.E.S.A.,  or  whether  they  should  simply 
be  approved,  and  announcements,  periodical  or  otherwise, 
issued  advising  the  public  of  this  fact,  giving  a  general 
idea  of  the  standards  so  approved,  and  referring  to  the 
original  source  for  further  information.  No  definite 
decision  was  reached,  the  opinion  of  the  Committee  being 
that  each  case  would  probably  have  to  be  decided  upon 
its  merits. 

Sectional  Comtnittee  on  Mining  Machinery 

Sub-Committee  on  Mining  Drill  Chucks  and  Steel 

The  Committee  felt  that  in  view  of  the  importance 
of  this  subject  at  the  present  time,  it  was  desirable  that 
the  work  of  the  Sub-Committee  should  be  proceeded  with 
with  as  little  delay  as  possible.  The  Chairman  of  the 
Sectional  Committee  undertook  to  confer  with  the  Chair- 

man of  the  Sub-Committee  regarding  this  matter. 

Standardization  Rules  for  Electrical  Machinery 

Professor  Gill  drew  the  attention  of  the  Committee 
to  the  British  Standardization  Rules  for  Electrical 
Machinery  as  revised  September  1917,  and  to  the 
Standardization  Rules  of  the  American  Institute  of 
Electrical  Engineers,  as  revised  1918,  pointing  out  that 
while  these  Rules  were  in  many  respects  in  accord,  they 
were  not  completely  so,  and  that  the  latter  had  received 
very  wide  acceptance  in  Canada.  Professor  Gill  pointed 
out  that  the  A.I.E.E.  Standardization  Rules  were,  as  a 
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;  "  ■    •  •     -T-^A.      In-  '    rv      '■       -^   V             i 
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It  il    |>1>>S  iMoli>    vSouUl    Ui,  iVc-       byblcill.        1  tw:    >U-«.il'lai>^   l^i'if    l*>   I'U»    Mas   dpiXu^cll. 
K  .'Il  ihr  wurk  u(  many  oi  uul 
Sub-c  ununit  Jet*. 

Tlu  '11  o(  this»  Si.    >  iiiti-r  on  Siandard- 

••li'i"  k....     ..  ;  Klfitriial  M... ......;.   vv  >-  iMiantnviUiJy  TIkt  S«-< "Ih^  ti-iM.rii-<l  ihit  ■..ki.hj^  rutivitir- ..f  i).c 
!.  and  the  CJuirman  of  the  I  1  Stttioiial     A.K.SA.    a 

I  «t?  was  nxiufstitl  to  ijoininati  u--  nu  iiiIrts.  such     jnvt)lvi'     ■• 
!  .>ns  to  be  subjt^.t  to  the  apiKoval  of  the  Mam     Ix-  nw  '. 
c oijuuii let?  before  becontmu  elTcctive.  a»!.  ; 

ad. 

.  ul  Aii^lo-AjucriLaii  MditiLtidk  fur 
Inirrnailunal  Alrcrafi  Siaiulnrils  Comml— loa  t'tC. 

Th^  <, .  1. 1  .rv  reported  that  a  Convention  regarding 
this  CtMi.  IS  to  be  held  in  Paris  in  November,  and. 

\v  •'■  •'     .iiii>n>\.il  of  the  Air  Ikxird.  a  request  has  been 
i    to    Air    Conunodore    R.    K.    lia^;nall-\Vild. 

1  1.  Air  Ministry,  who  will  be  one  of 
t  .   to  represent  the  interests  of  the 
t  .:  .  .  .::i  t-iovernnicnl  and  of  the  Canadian  niemlx-rs  of 
ti.i  \.::;ous  Advisory  Committees  of  the  Conunission. 
it  Is  understood  that  at  this  meeting  the  Inited  States 
will  be  for  the  first  time  be  among  the  countries  represent- 

ed, and  that  the  future  status  and  activities  of  the  Com- 
mission. toj:ether  with  its  relation  to  any  technical  com- 
missions or  bodies  ojDerating  under  the  Air  Convention, 

will  be  thoroughly  worked  out. 

Krpresentaiion  of  Air  Buuni  on  Main  Committee 

The  Secretary  reported  to  the  Main  Committee  the 
cxMTespondence  with  the  Air  Board  re^;arding  its  nomi- 

nation of  an  ix-oftcio  member  on  the  NIain  Committee. 
a  letter  dated  November  3rd.  1920,  having  been  received 
requesting  the  appointment  of  Lt.-Col.  E.  W.  Stt?dman, 
Director  of  Technical  StafT,  Air  Board.  Col.  Stedman's 
nomination  was  welcomed,  and  his  appointment  as 
fx-i>fficio  member  of  the  Main  Committee  was  imanimously 
approved,  such  appointment  to  continue  during  the 
pleasure  of  the  Air  Board. 

Engineering  Institute  of  Canada 

A  letter  from  the  Council  of  Tht  Engineering  Institute 
of  Canada,  dated  October  27th,  was  laid  before  the  Com- 

mittee, in  which  it  is  suggested  that  certain  changes  be 
rnade  in  the  E.I.C.  Specification  for  Roadbed  and  Ballast- 

ing. As  at  the  third  meeting  of  the  Main  Committee, 
this  Specification  was  considered,  and  it  was  decided  at 
that  lime  no  action  was  advisable,  ihe  Secretary  was 
directed  to  communicate  with  the  Secretary  of  the  E.I.C. 
informing  him  that  while  it  was  not  considered  advisable 
to  proceed  with  the  rexision  of  this  specification  at  the 
present  time,  the  suggested  amendment  would  be  brought 
to  the  attention  of  any  committee  which  might  be  in 
future  appointed  to  deal  with  the  question. 

The  Secretary  reported  receiving  a  communication 
from  the  E.I.C.  forwarding  an  appeal  from  the  .American 

.Attention  was  drawn  to  nn  ir.!rri"-!ini'  f«-.T.ure  of  the 
A.E.S.C.  work,  the  system  r 

example,  the  Kl-fi.  ''  \t admitted  to  rt 
the  A.E.S.C.  a: 
•Associated  Ma: 

Electrical  M              anr-    Hu'.j. 
lection  As^                 the  S-M)<>v.:< 

>i::i:..i:.. 

i!   li-.-fr»!  ..' writers,  L'nderwriters'  1 Eactory  Mutual  Eire   i 
mil  tee  was  of  opinion  that 

C.E.S..A.  develo!^-    .....>.-   .. be  found  ad  va: 

as  tfie 

.1  of  thi' is  not 

work  o: 

could  be  carried  uui  \suui>ui  .i  nii>u:iication  oi  uic  v.:ui:icr. 

Discussion  followed  as  to  the  course  to  be  pursiied  in 
cases  where  co-operaiion  wnh  the  A.E.S.C.  appeared 
desirable,    but    wh<  the    .Amencan 

practice  appeared  i.  >  «uit   Ca-iadian 
conditions,   and   it   was   cu: 
complete  independence  of  sp»., .:. 

European  Standardizatiun  Bodic* 

The  Secretary  ref)orted  that  in  accordance  with  the 
decision  of  the  Executi\ 
been  initiated  with  the 

change  of  publications  and  mtormation: 

lielgium.  .A 
Erance,   CVi;:.  . Paris; 

Holland.  Central  Normalisatie  P-  '     •    Delft; 
Sweden.  Sveriges  Maskinindust  :  .;.  Stuckhc^; 

Italy,  Comiiaio  Générale  per  I'L  iuiica^:u:ie  nell'  Industria Meccanica.  Milan; 

Switzerland.  Standards  Committee.  \'erein  Schweiierischer 
Maschinen-Industneller,  Baden. 

Cordial  replies  have  been  recei\ed  from  Belgium, 
Sweden,  Switzerland  arxi  Italv. 

Financial   Siatrmeni 

The  Meet i:  -  '  :^  i   with   the  app^  •' auditors  and  th.  :i  of  the  finar»ci. 
to  October  31st  IHJU,  the  latter  being  approved. 

-:  of 

;enl 
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CORRESPONDENCE 

Importance  of  Physicists  Recognized 

Editor: — Journal. 

In  a  recent  Number  of  The  Joia-iial  of  The  Engineer- 
ing Institute  of  Canada,  there  is  an  interesting  article  by 

Professor  A.  S.  Eve  of  McGill  University. 
The  new  course  at  McGill  described  by  Professor 

Eve  is  only  one  indication  of  the  tremendously  increased 
prestige  that  physics  has  gained  during  the  last  few  years. 
Many  other  indications  of  this  might  be  cited  but  at 
this  time  I  wish  merely  to  point  out  that  Professor  Eve 
was  in  error  when  he  stated  that  this  course  was  a  new 
venture  in  any  university.  There  has  been  a  similar 
course  in  the  Massachusetts  Institute  of  Technology 
for  a  number  of  years.  Also  such  a  course  was  adopted 

by  the  Faculty  of  Applied  Science  at  Queen's  University two  years  ago  and  students  have  already  graduated  in 
the  work  of  this  course  and  a  number  of  others  are  enrolled 
in  the  course. 

We  anticipate  that  the  growing  need  for  physicists 
in  Canada  will  be  met,  partially  at  least,  by  the  adoption 
of  this  course.  It  is  expected  that  the  majority  of  those 
who  graduate  will  undertake  post-graduate  work  later. 

Yours  very  truly, 
A.  L.  Clark,  A.E.I.C. 

Editorial  Note 

In  speaking  of  the  course  in  engineering  physics  at 
McGill  University  as  a  new  venture,  Dr.  Eve  had  reference 
to  the  fact  that  for  the  first  time  there  has  been  established 
a  five  year  course  in  Engineering  Physics  leading  to  the 
degree  of  M.Sc.  combining  a  high  standard  of  Honour 
Mathematics   and    Physics    with    a    sound    training   in 
Electrical  Engineering. *     *    * 

Addresses  Wanted 
The  records  of  The  Institute  show  that  the  present 

addresses  of  the  following  members  are  missing.  It  is 
highly  desirable  that  as  many  of  these  addresses  as 
possilDle  be  in  the  hands  of  the  Secretary. 

Members 
Arendt  Angstrom 
J.  W.  Astley 
A.  E.  Ashcroft 
John  R.  Barlow 
W.  W.  Bell 
F.  F.  Busteed 
C.  M.  Canifï 
Cyrus  Carroll 
Oscar  Englund 
J.  P.  E.  Eude 
E.  A.  Forward 
Chas.  Garden 
F.  J.  George 
John  H.  Gray 

Sir  Chas  Hartley 
Ed.  A.  Hébert 
Ira  G.  Hedrich 
Robt.  E.  Hunter 
Adolphe  Jacquemart 
R.  R.  Keely 
B.  B.  Kelliher 
L.  R.  Ord 
J.  N.  C.  Patton 
E.  H.  Pierce 
W.  J.  Press 
B.  J.  Saunders 
Owen  W.  Smith 
P.  W.  Sothman 
Robt.  C.  Stewart 

EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is 
proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 
and  give  details  of  requirements. 

Situations  Vacant 

Young   Industrial  Engineers 

Manufacturing  firm  has  openings  for  prospective 
industrial  engineers.  Successful  applicants  would  undergo 
course  of  intensive  training  for  about  six  months.  Expenses 
paid  during  period  of  instruction.  Soimd  knowledge  of 
industrial  and  economic  principles  required.  Age,  under 
27  years.    Box  180. 

Engineer  for  Pulp  and  Paper  Company 

Paper  Mill  in  Western  Ontario  requires  1919  or  1920 
graduate  to  act  as  assistant  to  resident  engineer. 
Mechanical  graduate  preferred  but  this  is  not  essential. 
Duties  partly  draughting,  otherwise  general  work  in 
connection  with  alterations  and  additions  proposed. 
Excellent  opportunity  to  become  familiar  with  Paper  Mill 
Engineering.  Good  opportunities  with  company  for 
advancement  both  in  engineering  and  operation. 
Salary  $150.00  to  $200.00  per  month  depending  on 
qualifications.    Apply  Box  182. 

Mechanical  Engineer 

Wanted,  a  mechanical  engineer,  either  travelling 
extensively  or  with  good  connections,  to  handle  machinery, 
plant,  etc.,  on  commission.     Box  183. 

Draftsman 

Draftsman  for  municipality  in  Quebec,  preferably 
speaking  French  and  English.  Salary  $30  per  week. 
Box  184. 

Electrical  Draftsmen 

Station  layout  electrical  draftsmen  for  Ontario, 
should  have  experience  in  station  layout,  preferably  with 
knowledge  of  electrical  construction  work.  Permanent 
position.     Salary  $150  to  $200.    Box  185. 

Land  Surveyor 

A   young  Ontario  Land   Surveyor  with  registered 
certificate,  preference  will  be  given  the  applicant  who 
is  also  a  graduate  of  a  recognized  Engineering  School. 
Application  must  be  in  by  December  1st,  1920. 
Apply:  E.  R.  Gray,  City  Engineer,  Hamilton,  Ont. 

Hamilton,  Nov.  18th,  1920. 
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Patent  KxamiiHT,  (Mnhanical  Kn>timf  riii»{  i  at 

an  initial  salar)'  of  $1,^»K)  pt-r  annum  which  will  Ix* 
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•d  by  law. 

Note  Imitent  ExanUncrs  appuinted  to  act  as  nieni- Ixn  of  a  board  of  five  to  advise  the  Chief  of  Patent  OHice 
in  the  Jiearing  of  appeals,  shall  receive  an  additional 

salar         ̂ ^      lier  month  wliile  so  apjxjinled. 
1     one   vacancy   at    pre>ent    in   this  class  in 

Kxaininer's  Division,  of  the  I*atent  and  Copyright  (Mice. Ottawa. 

Assitlanl  Engineer 

An  Assistant  Engintx-r  at  an  initial  salary*  of 
$2.100  per  annum  which  will  be  increased  upon  recom- 
mend;ition  for  eflicieni  service  at  the  rate  of  $120  per 
aiuium  until  a  maximum  of  $2.580  has  been  reached. 
This  initial  salary  will  be  supplemented  by  whatever 
bonus  is  provided  by  law. 

The  only  vacaiicy  at  present  in  this  class  is  at  Corn- 
wall, Ontario,  in  the  Ôntano-St.  Lawrence  Canals  Branch, 

1  )epartment  of  Railways  and  Canals. 

Reacarcb  Ea&iaeer 

.\  Research  Engineer,  Natural  Resources  Intel- 
li^;c!icc  Mranch,  Department  of  the  Interior,  Ottawa, 
at  :>.v.  initial  salary  of  $1,800  per  annum,  which  will  be 

;  upon  recommendation  for  eflicieni  ser\ice  at 
I  of  $120  per  annum,  until  a  maximum  of  $2.280 
has  been  reached.  This  initial  salary  will  be  supplemented 
by  whatever  bonus  is  provided  by  law. 

Outlet. — Under  direction,  to  make  research  investiga- 

tions relating  to  the  nati  '  'urces  of  the  Dominion; 
to  write  arlicie*  for  pui  to  devise  promotional 
plans  for  dc  pubhc  inicrcsl  in  natural  resources; 
and  to  perfoi  ;  related  work  as  required. 

Dominion  .KnaJytt 

A  Dominion  Analyst  at  an  initial  salary  of 
$1,800  per  annum,  to  be  increased  upon  recommendation 
lor  efficient  service  at  the  rate  of  $120  per  annum,  until 
a  maximum  of  $2.400  has  been  reached.  This  initial 

-n!:!ry  will  be  supplemented  by  whatever  bonus  may  be 
:  :    .  ided  by  law. 

.''     ■J'.     Under  '  to  make  chemical,  physical. 
.■.•:''.   iiiATOscopical  e>.  ;'>ns  and  analyses  of  foods. 

:    -:s  and  fertilizers  for  the  purpose  of  administrating 
'. >lation  afifecling  the  adulteration  and  standards  of 

'    :nmercial  products;  and  to  perform  other  related  work 
u-  lequired. 

—■ * 

tleorge  I*hilUpii.  A.M.E  1  C  .  is  no»  i»iih  il»c  IX ; 
ment  of  Naval  Service,  Ottawa. 

Ci.  I).  MacKinnon.  A.M.K.I.C.,  lia»  btt-n  ekxtcd 
presideru  of  the  Rotary  Club,  at  Sherbrooke,  <Aie. 

N.  C.  Cameron.  A.M.E.I.C,  Iiat.  accepted  ajxAUiun 
with  the  Imperial  Tobacco  Conniany  of  CaiLKia  Ltd.. 
Montreal. 

H.  W.  Tat.     •  V  !    I.e.,  h;. 
the  Toronto    1  aiion  C 
Toronto. 

G.  \V.  F.  Ridout  Evans.  A.M.E.I.C.  i-,  at  present 

with  the  Cireat  Eastern  Paper  Co.,  Ltd     Nmr  Madrlr-irw- 
Gaspe,  (^ue. • 

Geo.  Hull,  .A.M.E.I.C.  has  accepted  an  appoint  mt-fit 
with    the    Mesopotamian    Government    on  1 
development. 

Arthur  Fairbaim  Smith,  S.E.I.C,  former  .ago, 
is  now  production  engineer  of  the  McKiniR  .  vwjui>any, 
Evanstown.  Illinois. 

u.  >.  Lonway.  A.M.E.I.C,  has  recently. 
EJigland,  and  will  be  resident  for  some  time  in 
on-Tyne,  Durham.  England. 

F.  A.  Danks,  A.M.E.I.C.  iu~  ix-tn  appouiicd 
secretary-treasurer  of  the  .\utomaiic  Ttk-phone  aixi 
Time  Recorders  Ltd..  Toronto. 

H.  H.  Pinch,  A.M.E.I.C.  formerly  with  Harstooe 
Bros..  Winnipeg,  is  now  with  the  Grand  Trunk  Rly.. 
N'aluation  Commission.  Montreal. 

G.  M.  Thorpe,  S.E.I.C.  ha>.  .. . . med  a  position  uith 
the  International  Nickel  Co..  of  i.  Ltd..  a- 
sur\eyor,  at  Creighton  Mme,  Oi.i 

Thomas  W.  McMiM-  -     ̂   M  '    '  t     »i.^v  U*-n  anor.inf- 
ed  rating  engineer  Pi 
Inspection  Bureau,  Harn-nuii,,  i  .: 

L     T     I?"''-'-       \  M 'M  C.    has    been    r,,-.-''N 
appointed  :  mechanical  et.. 
Queens  uni M-r^ it \    r\:iik^~ii':i  »  «iit. 
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J.  H.  Hooper,  A.M.E.I.C.,  formerly  of  Port  Colborne, 
has  been  appointed  chief  engineer  for  the  Standard  Steel 
Construction  Co.,  Ltd.,  Welland,  Ont. 

* 

Gerald  O.  Case,  A.M.E.I.C.,  formerly  vice-president 
of  the  Tidal  Engineering  Corporation,  New  York,  is  now 
with  the  F.  W.  Loughran  Co.,  New  York. * 

E.  V.  Deverall,  A.M.E.I.C,  has  been  temporarily 
transferred  from  the  Toronto  office  to  the  Montreal  office 
of  the  Dominion  Bridge  Co.,  Ltd.,  Lachine,  Que. * 

U.  R.  Moore,  Jr.E.LC,  formerly  with  the  Chase 

Tractors  Corp'n  Ltd.,  Toronto,  has  accepted  a  position with  the  Toronto  Harbour  Commissioners,  Toronto,  Ont. * 

J.  W.  Porter,  M.E.I.C,  formerly  with  the  Canadian 
National  Railway,  Winnipeg,  is  at  present  engaged  with 
the    Grand  Trunk  Railway  Arbitration  Commission,  in 
Montreal. 

* 

M.  L.  Walker,  Jr.E.LC,  formerly  with  the  Brompton 
Pulp  and  Paper  Co.,  has  accepted  a  position  in  the 
engineering  department  of  the  Imperial  Oil  Co.,  Ltd., 
at  Sarnia,  Ont. 

* 

Fred.  H.  McKechnie,  A.M.E.I.C,  has  been  appointed 
vice-president  of  the  Engineering  Equipment  Co.,  Ltd., 
this  company  has  been  organized  recently  to  deal  in 
mining  and  industrial  machinery. 

* 

Chas.  Robertson,  A.M.E.I.C,  recently  severed  his 
connection  with  the  Department  of  Railways  and  Canals, 
joining  the  firm  of  Schultz  Co.,  Ltd.,  manufacturers, 
builders  and  contractors,  Brantford,  Ont. 

* 

C  Collingwood,  A.M.E.I.C,  late  of  Kamloops,  and 
imtil  recently  with  the  Irrigation  Department  of  Public 
Works  in  Mesopotamia,  has  accepted  a  position  with 
Messrs.  Wilkinson  &  Son,  London,  England. 

* 

MajorG.  R.Turner,  A.M.E.I.C,  formerly  of  Freder- 
icton,  N.B.  is  at  present  taking  a  two  year  course  of 
military  engineering  in  England,  and  is  stationed  at 
Brompton  Barracks,  Chatham,  England. 

* 

R.  F.  Hayward,  M.E.I.C,  formerly  general  manager 
of  the  Western  Power  Co.,  of  Canada  Ltd.,  Vancouver, 
B.C.,  has  resigned  his  position  to  accept  that  of  general 
manager  of  the  Chilean  Rly.  &  Light  Co.,  Santiago,  Chile. 

* 

W.  B.  McDonald,  M.E.I.C,  has  resigned  his  position 
as  chief  engineer  for  the  town  of  Barrie,  to  accept  a  position 
as  resident  engineer  with  the  Department  of  Public  High 
ways  of  Ontario,  with  charge  of  the  Hamilton,  London 
section. 

* 

E.  S.  Winslow,  A.M.E.I.C,  has  recently  been 
appointed  general  sales  manager,  Canadian  Ingersoll- 
Rand  Co.,  Ltd.  Mr.  Winslow  has  been  assistant  to  the 
general  manager  of  the  same  company  for  the  last  five 

years,  and  had  an  important  part  in  this  firm's  munition production  during  the  war. 

Norman  M.  Campbell,  A.M.E.I.C,  has  been  appoint- 
ed president  of  the  Engineering  Equipment  Co.,  Ltd., 

which  has  been  organized  to  deal  in  mining  contracting, 
and  industrial  machinery  and  supplies.  He  was  formerly 
general  sales  manager  of  the  Canadian  Ingersoll-Rand 
Co.,  Ltd.,  more  recently  sales  manager  of  the  General 
Combustion  Co.,  Ltd.,  Montreal. 

Awarded  Telford  Medal 

P.  L.  Pratley,  M.E.I.C,  has  been  awarded  the 
Telford  Gold  Medal  of  the  Institution  of  Civil  Engineers 

(Great  Britain)  for  his  paper  "The  Design  and  Erection 
of  St.  John  Arch",  upon  which  honour  he  is  receiving  the 
hearty  congratulations  of  his  fellow-engineers. 

P.  L.  PRATLEY,  M.E.I.C. 

Mr.  Pratley  was  born  in  Liverpool,  England,  in  1884 
and  was  educated  in  the  same  city,  graduating  from  the 
University  of  Liverpool  as  Bachelor  of  Engineering,  later 
taking  the  degree  of  Master  of  Engineering.  After  coming 
to  Canada  Mr.  Pratley  was  for  some  time  draughtsman 
with  the  Locomotive  and  Machine  Company  of  Montreal, 
later  joining  the  staff  of  the  Dominion  Bridge  Company, 
Limited.  Specializing  in  bridge  design,  Mr.  Pratley  was 
engaged  by  the  Government  Board  of  Engineers  for  the 
Quebec  Bridge;  later  he  was  designing  engineer  for  the 
St.  Lawrence  Bridge  Company,  also  in  connection  with 
the  Quebec  Bridge.  In  Dec.  1910,  Mr.  Pratley  was 
appointed  assistant  designing  engineer.  Dominion  Bridge 
Company.  In  addition  to  his  connection  with  the  design 
of  important  bridges  Mr.  Pratley  has  had  charge  of  design 
of  several  large  steel  structures.  Besides  to  being  a 
Member  of  The  Engineering  Institute  he  is  a  Member  of 
the  Institution  of  Civil  Engineers. 



JOIRNAI.    OF     rut     tNCINtKRING     INSTITtTt     OF    CANADA 

■Jnl 

a  ■ I 
I 

1  ll!R\RV   NOTKb ] 
t^MTVl'liull 

On  page  536.  Novemlx-r  jDuriial  reference  was  made 
lo  new  Specification  lorSutl  llij;liway  Hi  a-<l  by 
the  Canzldian   Kn»;imt'riiiK  Mandards  A      .  :i.   ihis 

should  luiveread  "^%pecilicaiioii  (orSteel  Railway  Bridges." 

Journal  o(  ihr  Tuwn  PUiiiiint  ln*iiluir  u(  (jàiiadu 

The  first  number  of  the  Journal  of  the  Town  Planning 
liivtituic       «  !a  has  )i!  \ed.  The  Institute, 
whuh  iiu    .  ..my  nun  >tH.iate  members  of 

ï'/ir  /•.' Il 71  rirrri no  liitttlutc  oj  i  iukkki,  lias  for  objects  both 
the  study  of  civic  desii;n  and  the  Irainint;  of  town  planners; 
this  interest  mt^  jounuil  will  be  of  value  in  knittiiiK  together 

the  meniberNhip  Irom  coast  to  coast.  The  first  numlx*r  is 
introductory,  explains  the  objects  of  the  puljlication  and 
contains  a  number  of  reixirts  of  interest  to  the  town 
plannuiK  brotherlKKxl.  The  editor,  .\llred  Hucklcy,  M.-A., 
Town  Planning  Branch.  Commission  of  Conservation. 
Ottawa,  is  to  be  con.i;ralulaled  on  this  first  number  of 
what  promises  lo  be  a  valuable  addition  to  the  technical 
publications  of  the  l>ominion. 

The  late  Charles  1  eBaron  .Miles,  M.E.l.C. 

BRANCH    NEWS 
  I 

OBITUARIES 

Stanley  .\.  Button,  A. M.E.l.C. 

Stanley  A.  Button.  A. M.E.l.C.  who  died  .August  2nd. 
1920 at  Brandon  Hospital,  was  born  at  Forest  Gate,  Essex, 
Kni;land.  November  1881.  and  served  his  time  as  articled 
pupil  to  J.  .Ashby  &  Company,  engineers  and  contractors, 
Lowestoft,  England.  For  four  years  following  1903,  Mr. 
Button  was  with  W.  Patterson  Ltd.,  engineers  and  railway 
contractors  of  London,  England,  as  assistant  estiniator  and 

superN'isor  of  works  in  the  London  district.  Coming  to 
Canada  in  July  1907.  Mr.  Button  was  successively. 
in>-trumentman  with  the  Manitotw  Ciovernment  Telephone 
Conduit  System,  and  resident  engineer  in  charge  drainage 
district  number  5  and  8,  Manitoba  (Jovemment.  In  1912 
Mr.  Button  was  appointed  engineer  on  the  Manitoba  Good 
Roads  staff:  in  1914  he  was  appointed  district  engineer 
in  charge  of  the  \arden  Good  Roads  Board  of  Manitoba, 
comprising  84  Townshijjs.  During  his  connection  with 
the  Good  Roads  lioiird  Mr.  Butti'  nd 
repairs  on  work  amounting  to  $1  .  .ed 
concrete  bridge  cul^L-rt^.  Mr.  Buiiun  was  clcvicil  an 
Associate  Member  ol  T>if  Engmttrmg  ItishtuU  oj  Cattmla 
on  May  21st.  1918. 

Halitax  iiranch 

/'.  li.  Faulkner.  M.E.l.C,  Setretary-Treaturer 

The    regular    No\ember    meeting    of    the    Halifax 

Branch   was   held   at   the   Green  Lantern.    Wc-H-      '    ■. 

November    17th.     In  the  absence  of  C.  E.  W.  '.    - M.E.l.C.   ClKiirman  of  the   Branch;   F.   A.    Buw;;uin, 
M.E.l.C,  presided. 

No  formal  jjaper  had  been  prepared  for  th». 

and  the  evening  was  spent  in  an  anù!  ''•^'  ■ of  fees  and  salaries  in  the  engineering 
Secretary  read  extracts  from  reports  01  v. 
other  Branches  and  of  other  organizations 
the  members  could  form  an  idea  as  lo  what  luu  aiicudy 
been  done. 

The  discussion  was  participated  in  by  the 

of  those  present,  and  it  was  evi-^- •  '  •*  ;•'  ''- 
of  opinion  was  in  favor  of  tar 
.Accordingly,  on  motion  of  Me—:-  ;.  a 
committee  of  five  was  api-»>inT<-<1  u  :  on 
a   classification  of   !  : 
salaries  and  fees  f   . 
then  elected  bv  ballot  as  lollows; 

F.  R.  Faulkner.  M.E.l.C.  F.  W.  W.  i......   M.E.l.C. 
Ira  P.  MacNab,  .M.E.l.C,  W.  A.  Wmlield.  M.E.l.C. 
A.  F.  Dyer,  A. M.E.l.C. 

They  were  instructed  lo  have  a  preliminary'  report 
ready  for  the  next  meeting.  Tlie  meeting  then  ad^xirned. 
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Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secrelary-Treasurer 

Fraser  S.  Keith's  most  interesting  address  delivered at  the  formation  meeting  of  the  Moncton  Branch  has 
incited  an  interest  in  The  Insiitutc  as  well  as  our  Branch 
which  will  be  sure  to  bear  fruitful  results  and  a 
number  of  engineers  have  signified  their  intention  of 
joining  at  an  early  date. 

The  regular  Montlily  Meeting  was  held  in  the  City 
Hall  on  November  4th  and  great  interest  was  manifested 
by  those  present,  numbering  about  twenty-five.  It  was 
decided  to  hold  meetings  twice  a  month  and  alternate 
meetings  to  take  the  form  of  a  Luncheon  at  which  out- 

side speakers  would  be  invited  to  give  short  addresses. 
A  Committee  of  five  were  appointed  to  work  with  the 
Executive  to  select  a  programme  for  the  future  meetings. 
The  five  elected  were  Messrs.  A.  F.  Stewart,  M.E.I.C., 
F.  B.  Tapley,  M.E.I.C,  F.  Williams,  A.M.E.I.C, 
K.  S.  Pickard,  A.M.E.I.C.  and  W.  B.  MacKenzie, 
M.E.I.C.  These  Members  met  with  the  Executive  on 
November  8th  and  selected  an  Entertainment  Com- 

mittee of  three,  composed  of  R.  McManus,  A.M.E.I.C., 
Chairman,  J.  Whitelaw,  A.M.E.I.C.  and  E.  G.  Evans, 
M.E.I.C,  and  a  Papers  Committee  of  five  composed  of 
R.  G.  Gage,  M.E.I.C,  Chairman,  F.  B.  Tapley, 
M.E.I.C,  K.  S.  Pickard,  A.M.E.I.C,  W.  B.  Mac- 

Kenzie, M.E.I.C,  and  F.  Williams,  A.M.E.I.C.  These 
Cornmittees  are  to  arrange  the  programme  of  future 
meetings  and  there  is  no  doubt  that  our  Branch  will 
forge  ahead  being  in  such  capable  hands. 

* 

A.  F.  Stewart,  M.E.I.C,  formerly  of  the  Toronto 
Branch  is  now  located  in  Moncton,  holding  the  position 
of  chief  engineer  of  the  Canadian  National  Railways, 
and  will  be  a  most  valuable  acquisition  to  our  Branch. 
He  has  manifested  a  deep  interest  at  our  meetings,  and 

what  will  be  Toronto's  loss  will  undoubtedly  be  our  gain. * 

C  B.  Brown,  M.E.I.C,  formerly  located  at  Moncton 
as  chief  engineer,  Canadian  National  Railways,  has 
been  promoted  to  the  position  of  engineering  assistant 
to  the  vice-president.  Can.  Natl.  Rlys.,  and  will  have 
his  headquarters  at  Toronto.  While  his  departure  will 
be  regretted  by  all,  still,  his  well  earned  promotion  is 
deservedly  popular.  Mr.  Brown  has  always  taken  a 
very  keen  interest  in  all  matters  relating  to  the  engineering 
profession  and  was  elected  Vice-President  of  the  Profes- 

sional Engineers  Association  of  New  Brunswick  at  their 
first  meeting.  Mr.  Brown  leaves  Moncton  for  his  new 
field  of  endeavours  with  the  best  wishes  of  all.  Prior 
to  his  departure  for  Toronto  his  staff  presented  him 
with  a  silver  tea  and  coffee  service,  the  following  address 

being  read  by  J.  S.  O'Dwyer,  M.E.I.C:— Moncton,  N.B., 
November  18th,  1920. 

C.  B.  Brown,  Esq., 
Late  Chief  Engineer, 

Canadian  Government  Railways, 
Moncton,  N.B. 

Dear  Mr.  Brown: — 
On  this,  the  eve  of  your  departure  to  a  larger  sphere 

of  action  at  the  Head-quarters  of  the  Canadian  National 

Railway,  we,  your  former  employees  in  the  Moncton 
Offices,  wish  to  express  to  you  our  unfeigned  regret  at 
losing  you  as  our  Chief, — your  gain  is  certainly  our 
loss, — and  to  tender  you  our  most  sincere  congratulations 
on  your  preferment.  The  past  seven  years  under  your 
supervision  will  ever  remain  a  pleasant  memory  with  us. 

We  feel  that  we  may,  in  your  case,  fittingly  quote 
from  the  tablet  to  the  memory  of  the  celebrated  Architect 

of  England's  Valhalla — • 
"If  you  would  see  his  monument,  look  about  you". 
Will  you  kindly  accept,  for  yourself  and  your  charm- 
ing consort,  the  accompanying  souvenir,  with  our  very 

best  wishes  to  you,  Mrs.  Brown  and  family,  for  health 
and  happiness  in  your  new  home. 

Signed  on  behalf  of  the  Staff." 
Mr.  Brown  in  a  few  well  chosen  words  thanked  the 

Staff  for  their  gift  and  good  wishes. 
* 

Dr.  Martin  Murphy,  M.E.I.C,  a  Member  of  the 
Ottawa  Branch,  and  formerly  consulting  engineer  of 
Canadian  Government  Railways  and  a  past  president  of 
The  Institute  spent  a  few  days  in  Moncton  lately,  visiting 
his  son,  M.  J.  Murphy  of  the  Moncton  Branch. 

* 

Reid  McManus,  A.M.E.I.C,  Member  of  the 
Executive  Committee  of  the  Moncton  Branch,  resigned 
his  position  as  a  Member  of  the  Hydro-Electric  Power 
Commission  of  New  Brunswick  to  accept  the  nomina- 

tion as  Member  for  Westmorland  County  in  the  Provincial 
Legislature  and  was  successful  in  his  election  polling  a 
very  large  vote.  It  might  further  the  interests  of  the 
Engineering  Profession  if  more  Members  would  taken 
an  active  part  in  our  politics. 

St.  John  Branch 

Harry  F.  Bennett,  A.M.E.I.C,  Secretary-Treasurer. 

A  regular  meeting  of  the  St.  John  Branch  was  held 
in  the  Old  Post  Office  Building,  Nov.  11th.,  C  C  Kirby, 
M.E.I.C,  occupied  the  chair  and  twenty-four  members 
were  present. 

The  Advertising  and  Employment  Committees  report- 
ed activities.  The  Civic  Centre  Committee  which  was  ap- 

pointed to  aid  the  Municipality  in  taking  definite  steps 
towards  the  erection  of  new  City  Buildings,  reported  that 
the  preparation  of  preliminary  plans  was  well  advanced, 
that  the  Municipality  has  voted  $1500  for  competitive 
plans,  a  call  for  which  would  be  made  on  information 
gathered  by  this  committee  and  approved  by  the 
Municipal  Council. 

The  Concrete  in  Sea  Water  Committee  reported  hav- 
ing completed  the  casting  of  test  blocks  and  the  placing 

of  these  in  the  water  for  observation. 
A  Committee  consisting  of  G.  H.  Waring,  M.E.I.C, 

R.  H.  Gushing,  M.E.I.C,  C  L.  Archibald,  A.M.E.I.C, 
and  A.  G.  Tapley,  A.M.E.I.C,  was  appointed  to  interview 
the  School  Board  and  Council  on  the  inadvisability  of 
using  an  area  set  out  for  a  Public  Square  for  the  location 
of  a  new  school  building  in  West  St.  John. 

i 
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An  Kmcriaiiimciu  Ct»nunintx-  »  of  G.  N. 

HatArkJ.  A.M.K.l.C.  A    <       !  -vlcv.    ■  -  ■    i  V  .  ('..  C. 
Nluidmh.  M.K.I.C.  Jas.  <  and  1).  L.  HulilunNun. 

»a>  '  -  ■  asM^t  III  uit   |>ic|)aruti(>M  of  a  coniiKt* 
hin-.  :ic  Uh  llif  >«-asin). 

C.  C).   Ki»ss.   M  K.l  C..  r  of  the   NVw 

Hrut>^wi.V  rioitu-  IVivM-r  L'  ad  a  pap«*r  on 
iht-  Hvdrt>-Klettnc   I )f \ i'lo|Mnenl   in   NVw 
Hriiii-»nfv  i.i.ult"<i  in  the  N«)venilH-r  JnurHol).  with 
nveiil  additions  due  to  changes  in  de>>iKn  at  one  of  tlie 
sill's. 

In  :iddition  to  the  inft>rniatiun  pven  in  tlu*  pubhslied 
copy  of  tlu*  paper.  Mr.  Fo>s  staled  tlul  llïe  Conuiiission 
fuid  Uvn  autlKirized  by  the  Kxecutive  Council  It)  accept 
the  temier  ol  the  New  Brunswick  Contracting  Coniiiany 

lor  the  suni  of  $L*4K,CKX),  this  to  include  the  jn'adinn  of  the 
emb;inkmenl  for  the  pipe  lines  and  the  construction  ol 

nuss  am.  '  :ns  on  the  West  and  Northeast  Branches 
of  the  M  River.     Future  contracts  will  call  for 

on  each  of  the  rivers,  wood  stave 

1  '  .  1 1  feet  in  dianuter  and  approximately 
lU.UUO  leei  long,  power  house  with  equipment,  and  twelve 
miles  of  transmission  line  to  a  sub-station  at  or  near 
St.  John.  The  construction  of  the  pipe  lines,  power 
house  aiid  transmission  lines  is  in  the  hands  of  Messrs 
C.  H.  and  P.  H.  Mitchell  of  Toronto  and  it  is  e.vpecuxl 

'■  'racts  will  be  let  for  this  work  before  the  end  of 
N  ^r.     The  total  cost  of  the  power  is  estimated  at 
$1^7  per  horse  power  develojXfd 

Mr.  Foss  slated  that  the  pipe  line  will  be  of  New 
Brxmswick  black  spruce  which  he  believes  can  be  used 
more  cheaply  and  serve  equally  as  well  as  imported 
nxaierial.  The  areas  where  the  pondage  and  storage 
basins  will  be  located  were  burned  over  17  years  ago 
and  are  practically  barren,  and  it  is  not  anticipated  thai 
any  large  sum  will  be  required  to  compensate  for  the 
riparian  rights. 

Already  industries  are  seeking  information  as  to  the 
time  when  the  power  will  be  available,  the  cost  to  them, 
and  the  amount  they  will  be  able  to  get.  Other  powers 

V  '  shortly  to  carry  out  the  purpose  of  the c  LCtrify  the  entire  Province. 

Montreal  Branch 

J.  L.  BusMd,  A.M.K.l.C,  Secretary-Treasurer 

On  October  28th  the  meeting  was  devoted  largely 
to  the  presentation  of  a  number  of  motion  pictures. 

The  first  picture  screened  was  entitled  "  Salmon  Fishing 
in  New  Brunswick",  .\nother  film  pictured  the  various 
prL>ces?<s  of  paper  manufacturing,  starling  from  the 
wood  pulp  and  going  right  through  to  the  finished  product. 
Another  film  which  was  received  with  very  great  interest 

.md  much  applause  was  one  entitled  "  McGill  I'niversity. 
What  11  IS  and  does  for  Canada".  Other  films  featured 

the  mining  of  salt,  goat-hunting  in  the  Rocky  Mountains, 
and  some  views  taken  on  ihe  B;irmen  Overhead  Mono- 
Rail  Railway  System.  During  the  intervals  between  the 
films  short  addresses  were  given  by  Messrs.  Dodwell 
of  Halifax,  and  Keith  and  Busfield  of  Montreal,  each 

naner 

»  (.  *  -^liJi».  ■ 

gu. 

.Ml    ■  ' (  )■  '«r    1th.   an  <  x'r.  n..  !v 
w;i 

Suj*  .  ..•  ..V. .    i  ....  ...     ,...,-   

in  Thr  Journal. 
On  Novemljcr  llih  . 

.\viation  in  Canada"  wa 
the  Monti ■  .»r,  in  ti 
thai  Ijoth  c  iid  ihe  I 
Great    Bnt  i    oilier 

poët-war  <!■ ment   in  C  . 

ge: 

of 

popuJalion  and   iiii: 
ment   in   the   I'nitL  .        
that  they,  having  failed  to  l>x 
Treaty.   had   also   failed   to  au..,/,    ,,.,    .. 

provided  at  N'ersailles,  adopted  by  all  the 
the  United  States.    Owing  to  '^       ' Government  control  of  liyinf  i: 
the  result  tliat  pilots  who 
from  flying  liad  carried  ]j. 
which  they  knew  nothing,  many  < 
neglect,  with  the  result  that  there  ;_ 
atively  large  numlx-r  of  accidents.    S 
was    concerned,    working    under    the 
regulations,  the  accidents  had  been  so  few  that  figures 
had  not  yet  been  tabulated. 

The  author  quoted  figures  as  !<•  »'!••  r.-i'u  <.f  »V 
past  years  experience  ol  highl\-  <i 
aviation  in  and  from  England  duriii^  nii-  ,>t. .■■^.    ̂ ma 
the  number  of  accidents  liad  been  so  few  as  to  make  it 

appear   that   aviation  '  ' the  safest  methods,  as 
the  most  exjiensive.     Duriiik;  a  : 
seven  months  there  had  Ixnrn   , 

England    which    had    made    3u.ul«j    liiLihi-. 

Sya.OUO  miles,  with  64.UUU  ]x      .-   ••.'  ■-   •• 
of  freight.     In  all  of  these  • 
accidents,  resulting  in  the  kuiKit  «n  ,nn.-^  i... 
and  the  injuring  of  five,  wliile  only  one  p 
been  killed  and  three  slightly  injured. 

As  to  the  expense  the  author  considered  •'    •     • high  cost,  especially  in  Canada,  was  d\ic  \o  the  : 
turn-over,  due  to  lack  of 
the  overhead  costs  were  t: 
the  work  done.     The  lack  ui 
tended  to  make  the  costs  liijh 
increased  he  considered  th:r 
so  that  the  more  aWalion  \^ 
the  less  would  the  relative  ̂  
that  the  pn  :remely  : 
gradually  (i  :      In  hi 

gave  a  sketch  . 
treinend<ni<  :t'i 

war  in  ■ 
of  the  :.  ; 
been  developed  dunng  the  war  had  since  been  turned 



590 JOURNAL     OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 

over  for  commercial  purposes.  He  also  spoke  of  the 
future  of  the  work  in  Canada,  especially  with  regard  to 
survey  work  for  timber  limits,  the  mapping  of  undeveloped 
regions,  and  aerial  photography. 

There  was  an  attendance  of  over  one  hundred  at  the 
meeting  and  there  was  an  animated  discussion  in  which 
many  members  took  part.  S.  F.  Rutherford,  A.M.E.I.C., 
presided. 

Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary-Treasurer. 

Annual  banquets  are,  generally  speaking,  accurate 

gauges  of  an  organization's  progress.  They  tell  un- mistakably, whether  it  has  moved  forward  during  the 
twelve  months,  or  the  reverse;  whether  it  has  lived  up 
to  the  ideals  laid  down  at  its  foundation. 

The  first  annual  banquet  of  the  Peterborough 
Branch  was  held  on  Thursday,  November  11th,  and  it 
revealed  concretely  that  there  had  been  considerable 
progress  during  the  last  year.  The  Branch  has  blos- 

somed from  uncertain  infancy  into  sturdy  childhood, 
and  the  untiring  efforts  of  its  officers  have  shown  fruit. 

The  Chairman  of  the  Branch,  R.  H.  Parsons, 
M.E.I.C,  presided,  and  introduced  the  principal  guests 
of  the  evening,  who  were,  Julian  C.  Smith,  M.E.I.C, 
and  Frederick  B.  Brown,  M.E.I.C.  of  Montreal,  R.  O. 
Wynne- Roberts,  M.E.I.C.  of  Toronto,  and  A.  J.  Grant, 
M.E.I.C,  of  St.  Catharines. 

The  Chairman  read  telegrams  of  regret  from  President 
R.  A.  Ross,  M.E.I.C,  and  Dr.  L.  A.  Herdt,  M.E.I.C 
who  had  promised  to  attend,  but  at  the  last  moment 
were  unable  to  do  so. 

The  Chairman,  after  the  toast  to  the  King  had 
been  fittingly  honored,  referred  to  the  date  on  which 
the  banquet  was  being  held,  and  proposed  a  toast  to 

"Armistice  Day"  which  was  honored  in  silence. 
C  E.  Sisson,  M.E.I.C,  one  of  the  members  of  the 

Executive  Committee  of  the  Branch,  proposed  the  toast 
to  The  Institute.  He  recalled  the  installation  of  the 
Branch  a  year  ago,  and  said  there  had  been  found,  as 
is  usually  found,  returns  about  equal  to  the  effort  spent 
in  the  work.  Some  misgivings  were  experienced  by 
electrical  engineers,  who  feared  that  they  would  lose 
their  identity  in  the  larger  body,  but  this  had  all  been 
disproved.  The  officers  and  members  had  put  forth 
their  best  efforts,  and  progress  had  resulted.  He  read 
the  motto  of  The  Institute  and  declared  that  it  should 
have  the  attention  of  all  the  members. 

Julian  C  Smith,  M.E.I.C,  responded  in  part  as 
follows, — "On  behalf  of  the  President  and  Members  of 
Council  of  The  Institute,  I  wish  to  express  their  apprecia- 

tion of  the  efforts  of  the  Peterboro  Branch  during  the 

past  year.    No  other  Branch  has  done  better." 
Mr.  Smith  told  how  twenty  years  ago  he  had  joined 

The  Institute  in  Montreal,  then  composed  largely  of 

civil  engineers  as  a  "mere  electrical  engineer,"  and  had 
worked  up  through  the  various  offices,  until  at  present 
he  was  a  member  of  the  Council. 

The  officers  of  the  past  as  well  as  the  present  had 
only  one  object,  to  advance  the  engineering  profession 
in  Canada.  As  the  population  of  Canada  increased. 
The  Institute  would  undoubtedly  become  enlarged, 
until  it  would  equal  in  size  the  national  engineering 
societies  of  Europe  and  the  United  States. 

He  urged  on  the  members  that  to  be  successful,  not 
only  must  there  be  a  large  membership,  but  the  highest 
types  of  engineers  must  be  in  office. 

Frederick  B.  Brown,  M. EI. C,  also  responded  to  this 
toast,  and  referred  to  the  part  that  engineers  were  taking  in 
the  city  government  of  Montreal.  He  also  described 
the  work  of  the  City  Commission,  and  the  many  reforms 
that  it  had  introduced. 

Mr.  Brown's  advice  to  the  Peterborough  Branch 
was  embodied  in  the  following  words, — "All  education 
is  self-education.  Self-education  begins  with  self  criticism, 
and  ends  with  self  control." 

Mr.  Brown  told  a  few  humorous  anecdotes  in  his 
own  inimitable  style. 

The  toast  to  the  Branches  was  proposed  by  P.  P. 
Westbye,  M.E.I.C,  member  of  the  Executive  Committee 
of  the  Peterborough  Branch,  who  told  of  the  awakening 
of  the  engineers  from  coast  to  coast. 

R.  O.  Wynne-Roberts,  M.E.I.C,  Chairman  of  the 
Toronto  Branch  responded,  and  brought  greetings  from 
his  brethren.  He  congratulated  the  local  Branch  on 
its  growth,  and  drew  attention  to  the  policy  of  The 
Institute  in  encouraging  the  Branches  in  every  way 

possible. 
Alex.  J.  Grant,  M.E.I.C,  represented  the  Niagara 

Peninsula  Branch,  and  outlined  the  work  of  that  branch 
during  the  past  year. 

At  the  conclusion  of  the  Toasts  the  Chairman  drew 
the  attention  of  the  members  to  the  Annual  Meeting 
of  The  Institute  in  February,  some  of  the  details  of  which 
were  announced  by  Mr.  Wynne-Roberts. 

During  the  evening  several  solos  by  Walter  Evans, 
were  much  enjoyed.  W.  H.  Barry  accompanied  him 
at  the  piano.  Both  of  these  gentlemen,  are  Affiliates 
of  the  Branch. 

G.  H.  Duggan,  M.E.I.C.  Past  President  of  The 
Institute  arrived  on  the  early  morning  train  with  Messrs. 
Smith  and  Brown,  but  was  unable  to  remain  for  the 
banquet.  He  accompanied  the  other  visitors  on  a  trip 
through  the  works  of  The  Wm.  Hamilton  Co.  and  the 
Canadian  General  Electric  Company,  through  the 
courtesy  of  P.  P.  Westbye,  M.E.I.C.  and  E.  G.  Patterson, 
respective  managers  of  the  two  plants. 

At  noon  the  guests  were  entertained  by  Mr.  Patter- 
son at  a  luncheon  at  the  Empress  Hotel,  the  party 

including  the  members  of  the  local  Executive  Committee. 

During  the  afternoon,  other  manufacturing  plants, 
and  objects  of  interest  were  visited. 
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Toronto  Hranch 

//.  A.  (iMmtti*.  AM  f."  /  ('  ,  Srcfflary-Trraturrr. 

Mt^tinjfs  of  the  Toronto  Branch  of  Tkr  KMaintfrimg 

I  III   art*    ht- Id    r\»-rv   Tl        '  ing 
.1  !p       Ihr  infn>lvr>  ol   i  ud 
\i-.s:-  .1;.      !..  r  apprtvialioii  ul   ilu    «  \n  llnU 
!>!.  .     •      .,  .    :.    .  ihf  >ifax>ii  by  aUriidmn  id  larj;»- 
:  mI    111.'  .    an   active   jKirl    in   ihf  discussion 

1.....    s  i'"^l»  liiUju*.     'Hus  is  a  tnhutt*  to  the  efTorts of  ihf  Kxtvutive  Ctminuttef  of  the  Branch. 

(>n  I  ■        MTLMst.C   I).  IVan.  A  M  K.I.C.. 
of  thf  li     -  '       >.        Ltd..  addrt-ssctl  the  liranch  on 
Cit-nfral    Oil     Kiliinnj;    lYactice.      The    economic    and 
t  luiMit  liiv   ftâiures  ol   plant   layouts  were  outlined  by 

•  pjointeo  out  that  the  location  of  plants 
.    ....^..>    on    transpt)rtation.    fuel    and    water 

The    mechanical    equipment    of    ̂ ants    was 
(\  .:.-i\oly  discussed.     A  series  of  moving  picture  films 
wtu  thR)wn  on  the  screen  to  illustrate  all  the  processes 
Iruin  the  crude  oil  stage  to  the  rehned  product. 

On  Thursday.  October  28th.  at  a  regular  meeting 
of  the  Branch,  the  Chairman.  R.  O.  Wynne-Roberts, 
M.E.I.C.  extended  a  hearty  welcome  to  the  students 
uho  were  present,  and  expressed  the  hope  that  more 
-  '  -  would  in  the  future  avail  themselves  of  the 

to  be  derived  from  attending  the  meetings  of 
the  Branch. 

J.  M.  Oxley.  A. M.E.I.C,  Chairman  of  the  Com- 
mittee appointed  to  review  the  City  of  Toronto  Building 

By-laws,  subnutled  his  report  on  behalf  of  that  Com- 
mittee. It  was  decided  that  the  report  be  accepted  and 

copies  forwarded  to  the  Cit\'  Architect. 
A.  H.  Harkness.  M.E.I.C.  Chairman  of  the  Fees 

and  Remuneration  Committee,  in  reporting  the  progress 
made  by  that  Committee,  slated  that  the  proposed 
adoption  of  Engineering  Councils  classification  had  lx*en 
approved  by  all  the  branches  that  had  answered  the 
enquiries  of  the  Committee  regarding  same.  Prof. 
C  R.  Young.  M.E.I.C,  suggested  that,  in  forwarding 
this  report  to  headquarters  of  Tin  lustituU.  they 
should  impress  uf>on  Council  the  urgent  necessity  of 
90  placing  the  matter  before  the  emplo>ers  of  Engineers, 
that  they  can  be  prevailed  upon  to  grant  the  proposed 
remuneration. 

The  speaker  of  the  evening.  P.  \V.  Ellis.  Chairman  of 
the  Queen  \ictoria  Park  Commission  of  Niagara  Falls, 
then  addressed  the  Branch  on  the  functions  and  activities 
of  that  Commission.  The  Conunission  are  trying  to 
satisfy  the  existent  demand  for  a  national  playground 
along  the  Frontier.  Last  year  80',  of  the  million  and 

l)le  who  visited  the  Frontier  from  the  I'nited 
cd  into  Canada.  This  showed  their  apprecia- 

tion oi  the  natural  beauties  of  the  district  on  the  Canadian 
side. 

In  referring  to  the  finding  of  the  Committee  on 
Conservation  of  Natural  Resources  in  the  United  States 
that  there  would  be  no  coal  left  in  that  Country  in  about 
one  hundred  >ear-..  the  speaker  pointed  out  that  this 
was  of  vast  importance  to  Ontario,  since  Ontario  is 

credited  with  51'  j  of  the  products  of  Canadian  industry. 

Ill 

m< 

thti 
on  tlw  usr  of  coal   in 

elc-cirical  power  c«»uld  l«-  uwiui-i-.       1: 
Nugara    as    a    power    centre    \»a-    dc 

inception. 
Capt.  J.  R  liond.  asM  tni.t  -ur.r  ••.:/*..  ;.'.  .f  ihe 

Queen  N'lctoria  Niagara  F.:  i 
did.    'l.-..1:,y  of  tlU!'    '*-'•' 
ell.  .    and  c< 

ra\ni  Ul  ,1  ino-^t  intm  -m:  ̂  
Mr.  Kills  then  ̂ ;u\i-  a  very  imtTf--'.!rig  talk 

to    the    students    prest-nt    on  >'    in Business,  which  was  highly  ap;.       ..      

On  Thursday,  November  4th.  F.  M.  Dawson. 
A. ME. I.e.,  of  Super-cement  (.Anwrica).  Ltd.,  addrcMcd 
the  Branch  on  Super-i.ement. 

Some    years    ago,    the    I'.S.    I'  ^        iardb 
found,    by    means   of   microscopic  !3r-,;e 
masses  of   unhydrated   cenuiii    rnnaiii   in   aii  > 
of  concrett?.     Mr.   Dawson  staled  1!    ̂     i'l  ilu  > 
reduce  this  amount  of  unhydrated  .  1 
that  by  the  addition  of  a  certain  num  :.ii  .v  r 
during  the  manufacture  of  Portland  Cement,  i:  i 

result     that   of  greater   hydration     ' 
Photomicrographs,     comparing     C'  ;i 
Portland  Cement    and    Super-.  :i 
the  screen,  to  show  that  concreii 
contained  more  hydrated  particles  ihan  ttixit  i:  :i 
Portland  Cement.    As  a  result  the  densit\   a: 

proofing   quality    of   the    mixture    would    be  -i 
and  the  strength  augmented.     This  had  been  fuii\   ̂ f^-^:iK■ 
out   by  a  series  of  tests  extending  over  several  year*. 

The  product  ̂ o  obtained  liad  Ixx-n  named  - Messrs.  E.  M.  Proctor.  A.M.E.I.C.  G.    \ 

M.E.I.C.  W.    J.    Smilhers.  A.M  E.I.C.  Frai.- 
A.M.E.I.C.   J.  M.  Oxlev.   A.M  E.I.C.  J.  C 
M.E.I.C.    W.    Storrie.    M.E.I.C.    and    R.    B.    Voung, 
A.M.E.I.C,  took  part  in  the  discussion  which  folk>wed. 

In  reply  to  questions.  Mr.  Dawson  further  suied  that 
Super-cement  required  the   same  amui:  r 
the  same  consistency    as  for  Porilanc:  v 
Although   it    set    more   slowly    than    1  t 
Concrete  yet  the  normal  excess  of  ̂ i:     .^ 

in  29  days  and  16  to  20'^  in  3  months.    A  1 
of  Super-cement    had   the   strength   and   ̂ v'•         »  ̂ «.g 
quality  of  a    1:2   mixture  of   Portland   e  The 

material  also  offered   .:     -  -  -  «n  of 
sea    water.     Tests    We;  ■     the 
effect  of  alkali  waters  on  it. 

Cn  November  10th  an  Open  Publu  ̂ î^-l!i^i:  of  the Toronto    Branch    was    held    in    the 

University  of  Toronto.  O.  E.  Fleming,  v...^    x 

Canadian    Deep    Waterwa>-s    and    Power    A 
NIajor  A.  C  Lewis.  Secreiar\    of  the  .\s-  J 
E.  L.  Cousins.  .\.M.K  1  C  ,  n  anatvr  and  r 
of  the   Toronto   HarN  ^ 
to  discuss  the  ecoixMi  «r 
St.  LawTence  Canalization  and  Power  Project. 
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Mr.  Fleming  gave  a  general  outline  of  the  whole 
scheme  for  the  canalization  and  power  development. 
Of  the  2,700  miles  of  waterways  throughout  the  Great 
Lake  route  only  97  miles  had  to  be  canalized.  The 
power  project  should  be  constructed  at  the  same  time 
as  the  Canal,  as  this  would  be  the  most  economical 
course.  The  four  million  horsepower  to  be  developed 
could  be  marketed  as  it  was  needed. 

Mr.  Cousins  in  discussing  the  engineering  features 
of  the  proposed  scheme  stated  that,  in  view  of  the  meagre 
data  at  present  available,  no  engineer  was  justified  in 
hazarding  even  approximate  figures  for  the  cost  and 
earnings  of  an  undertaking  of  such  magnitude.  But  as 
it  would  be  a  potential  factor  in  the  development  of  the 
country,  its  value  could  not  be  estimated  in  dollars  and 

cents.  "  He  emphasized  the  fact  that  a  30  foot  canal should  be  built,  otherwise  the  ultimate  expenditure  for 
the  new  Welland  Ship  Canal  and  the  Toronto  Harbour 
de\'elopment  would  be  wasted. 

Major  Lewis  gave  some  interesting  figures  to  show 
the  saving  that  could  be  effected  in  transportation  as  a 
result  of  the  canalization. 

* 

Members  of  The  Institute  will  be  interested  to  learn 

of  the  formation  of  an  E.I.C.  Students'  Committee  in 
"  Junior  School,"  Toronto,  to  co-operate  with  the Executive  of  the  Toronto  Branch. 

The  object  of  the  Committee  is  to  create  interest 
in  the  affairs  of  The  Institute,  to  direct  attention  to 
the  regiilar  meetings  of  the  Branch  to  which  all  Students 
are  invited,  and  to  increase  the  student  membership 
by  bringing  in  keen  live  undergraduates. 

A.  M.  Reid,  S.E.LC,  Chairman  of  the  Committee 

has  been  appointed  to  the  "Membership  Committee 
of  the  Toronto  Branch". 

Brig.-Gen.  C.  H.  Mitchell,  M.E.LC,  has  been 
selected  as  the  sole  arbitrator  for  the  purpose  of  fixing  the 
rate  at  which  The  Electrical  Development  Co.  shall 
supply  power  to  the  Hydro-Electric  Power  Commission. 

Arthur  Hewitt,  General  Manager  of  the  Con- 
sumers Gas  Co.,  Toronto,  has  extended  an  invitation  to 

any  engineers  in  Canada  who  wish  to  visit  and  inspect 

their  Station  "B",  the  largest  and  newest  in  Canada. 
Parties  not  larger  than  25  will  be  guided  through  the 
Works. 

Hamilton  Branch 

J.  A.  McFarlane,  M.E.I.C.,  Secretary-Treasurer 

The  first  general  meeting  of  the  Hamilton  Branch 
of  The  Engineering  Institute  of  Canada  was  held  on 
October  26th,  1920  in  the  Assembly  Hall,  Hamilton 
Public  .Library. 

The  meeting,  which  was  well  attended  and  a  most 
successful  one,  was  called  to  order  by  H.  U.  Hart,  M.E.LC, 
Chairman,  promptly  at  8.15  P.M. 

Mr.  Hart  thanked  the  members  for  electing  him  as 
Chairman  and  promised  to  use  every  effort  to  make  the 
coming  year  a  successful  one.  He  briefly  outlined  the 
work  and  announced  that  the  Papers  Committee  had  a 
good  programme  in  view  and  speakers  promised  for  nearly 
all  meetings  on  subjects  which  would  be  interesting  to 
the  members.  He  then  introduced  Major  Alex.  Lewis, 
Secretary  of  the  Canadian  Deep  Waterways  and  Power 
Association.  Major  Lewis  spoke  on  the  St.  Lawrence 
river  project,  the  great  international  scheme  whereby 
ocean  going  vessels  can  reach  the  Great  Lakes.  He 
considered  this  question  as  one  of  the  greatest  before 
the  Canadian  people  since  Confederation  and  a  solution 
of  the  transportation  problem  for  Canada.  The  speaker 
discussed  the  question  from  the  point  of  view  of  the 
general  public,  not  going  into  any  of  the  engineering 
features,  and  discussed  his  subject  under  the  following 

headings  : — 
1.  Present  transportation  conditions 
2.  The  remedy 
3.  The  cost  of  the  undertaking 
4.  Method  of  fuiancing 

Major  Lewis'  splendid  address  was  enjoyed  by  all 
present  and  the  general  discussion  which  followed  was 
supported  by  a  number  of  speakers.  A  hearty  vote  of 
thanks  was  tendered  Major  Lewis  for  his  interesting  and 
able  address.  In  responding  he  referred  to  the  very 
great  assistance  given  by  the  City  of  Hamilton  to  the 
Commission  in  furthering  this  project. 

H.  B.  Dwight,  A.M.E.LC,  Chairman  Papers  Com- 
mittee, reported  that  his  committee  had  been  successful 

in  securing  papers  for  the  winter  months,  also  that 
it  was  decided  to  hold  the  Annual  Dinner  in  December. 

F.  W.  Paulin,  A.M.E.LC,  was  elected  Chairman 
of  the  Membership  Committee  and  he  has  rallied  to  his 
assistance  a  nimiber  of  good  lieutenants  and  an  active 
membership  campaign  is  being  carried  out. 

Applications  of  several  affiliates  were  considered 
and  their  names  added  to  the  present  membership. 

It  was  decided  to  hold  the  November  meeting  on 
Wednesday  November  17th.  Geo.  Hogarth,  M.E.LC, 
chief  engineer  Department  of  Public  Highways  of 
Ontario  will  be  the  speaker;  he  will  talk  on  public  high- 

ways with  special  reference  to  Hamilton  as  a  highway  hub. 

A  very  successful  meeting  of  the  Branch  was 
held  in  the  Assembly  Room  of  the  Public  Library 
on  Wednesday  Evening  November  17th.  H.  U.  Hart, 
M.E.LC,  Chairman,  presided  and  introduced  Geo. 
Hogarth,  M.E.LC,  chief  engineer  of  the  Department 
of  Public  Highways  who  gave  an  interesting  and  enlighten- 

ing talk  on  the  new  Provincial  Highways.  The  meeting 
was  largely  attended  and  the  lecture  was  enjoyed  by 
all  present. 

Mr.  Hogarth  first  outlined  briefly  the  work  being 
undertaken  by  the  Government,  stating  that  1820  miles 
of  roads  had  been  taken  over  and  their  intention  was 
first  of  all  to  make  these  roads  passable  for  traffic.  Maps 
showing  the  roads  were  distributed  and  showed  at  a 
glance  the  entire  system.  The  construction  of  new 
roads  would  be  carried  out  as  opportunity   and   funds 
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li  .  -.       1  )U1  INlVt^ 
i>>.!i:  toil  Ui  1  1  nnn 

plctf^l  Juid  iH-rn  Icll  al  Hinklt-y  s  at  Ihr  rail 
nwd  cru  ,..^  ..,  ji  wa^  ilk*  uUenttun  lo  o--""  •  a 
subway.     In    tlu*    nexi    few    Vfars    un-at    iii:  m 
would  be  n«)tici-d  u\  the  nuds  .  "       '  m   ilu- 
Miiiiitv  i>l  citu-s       rh<-    r<iroiUo  1.  iv  luid 
I'  .    tlu-  i>.  1(1  was 
!  I  LY)  u>ii  .  travel 
..N    \    the  w:  .ill  i>l   till'  rtiad.      1  he  wurk  in  the 

i  .1  urn  divi  .  :   Ixi-n  >umnied  up  and  the  totals 
were  13l)  nules  oi  nud  ̂ jradiil,  VM  miles  >;ravellitl. 
40'i  miles  of  rr-  ■  '  'm  roiid.  626  concrete  culverts 
constructed.  17  1  uilt  and  1230  men.  936  texmis, 

Iti  St.  '        '         ,1  _l    crusluTN  Used  in  the    work. 
Tile  I  have  Ixt-n  carried  out  on  a  larger 
-  erials  and  the  dilViculty  in 
►  •  m  the  work  for  the  tiovern- 
ment. 

Mr.  Hotjarih  then  went  into  details  of  construction 
and  used  upwards  ol  100  lantern  slides  to  illustrate  his 

remarks.  He  showt-d  crciss  sections  of  standard  types 
of  hiuhway  adoptt<i,  sections  of  roadlx-d  txfore  and 
;:  .ifeti.    app;iralus    used    in    the    various 
I',  .  ictures  ol  culverts  and  bridges  of  which 
the  Rouge  Kiver  Bridge  proved  to  be  the  most  interesting. 
The  same  t\pe  of  bridge  would  be  used  on  the  Toronto- 
Hamilton  Entrance  and  it  was  hoped  tliat  all  bridges 
on  this  work  would  Ix'  completed  early  next  Spring. 
Slides  showing  pwrtions  of  the  Hanulion  St.  Catharines 
road,  the  prop>sed  road  up  the  mountain  on  the  Hamilton 
Brantford  Highway,  also  portions  of  completed  sections 
of  various  roads  all  proved  interesting  to  the  audience. 

An  interesting  discussion  followed  which  brought 
out  many  features  in  regard  to  road  building. 

.\  vote  of  thanks  was  tendered  Mr.  Hogarth  for  his 
splendid  address. 

The  December  meeting  will  take  the  form  of  a  dinner 
and  a  comniittee  consisting  of  Messrs.  Hart,  Palmer 
and  Paulin  was  appointed  lo  make  all  arrangements. 

The  applications  of  a  number  of  aftiliates  were 
approved  and  their  names  added  to  the  Memberslup  list. 

Chas.  Robertson.  .\.M.E.I.C.  Box  29  Brantford. 
Ont.,  formerly  of  Peterboro,  Ont.,  and  E.  \.  Deverall. 
A.M.E.I.C.  of  the  Hamilton  Bridge  Works  Company 
drawing  otfke  slafï.  formerly  of  Montreal,  have  been 
added  to  the  membership. 

Niagara  Peninsula  Branch 

Hex  f.  Johnson.  A.M.E.I.C,  Secretary-Treasurer 

V.  of  the  Niagara  Peninsula  Branch  made  a 
visit  jKKTtion  of  the  works  of  the  Ontario  Paper 
Co.  and  the  Beaver  Board  Co.  al  Thorold  on  Saturday 
afternoon.  Oct.  23. 

At  the  plant  of  the  Ontario  Paper  Co.  the  visitors 
were  shown  the  process  of  making  newsprint  from  pulp 
WLnx.!  Id^s  to  the  finished  product,  rolled  and  cut  to  size 
lor  shipping. 

I>l.i> 

rrvolviiig    . 

nil  ill  11  ■  \ 

'      PITS?* 

*  '  ■!  1 .11. 1  ,    .iiiii    ii»ii-it»ii-   I Ï  i^Lii:  i;  :j._    ;  ii  • 

The  riMi^t    intrf -' "1^     ■•  •'   -'-  -f  >'■»- 
process    was    the    ]■ 
of     tlU'     nUtchilte      tin-      iini  , 
a    thin    slu-et     over     a     w: 

>.t»ii\t-\i 
Ix-lt.     i 

until  the  pulp  ; 

Wet  sheet  ol  pa;*, .   ..  -   
at  a  great  sjxt-d.     T\\f  err 
where    this    wet    sheet    lea\»--     tn-     -u;);»  ■ 
Ix'lt  and  jiasses  over  a  great  number  «tf  la: 
steam  <'  linden-  to  the  r 
The  VI  .  :e  Very  much  ii. 

opt-rators  siari   the  jxipi-r  over  ilu 
break  in  the  slieel.     This  required  t,-~- 
on  the  i)art  of  the  operators,  not  only  in 
very  fragile  sheet,  but  in  leading  it  throu^ii  vni   ̂ ;.i^ 
of  steam  cylinders. 

The  output  of  this  mill  is  240  tons  of  newspnnl 
per  day. 

The  works  of  the  Beaver  Board  Co.  werr  m-h.v1 
next  and  a  process  very  similar  to  that  of  iht 
Paper  Co.  was  witnessed  during  the  gnndmg  ain^  ij;iA 
stages.     The  process  of  rolling  out  the  pulp  mio  paper 

differed  in  that   the  thickii.  ' 
greater  and  the  travel  over  • 
slower.     The   prtxiucl    : 
stiff  cardtx)ard.  four  la\i 
to    form    beaver    board.     Ihe    equipment    lor 
and  testing  the  finished  product  was  viewed  w;.,.  ...v.»; 
interest  by  the  engineers. 

The  appreciation  of  the  Branch  is  extended  to  the 
two  companies  for  granting  the  opportunity  of  s^i^ing 
their  processes. 

Border  (iities  Branch 

J.  E.  Purler,  A..\J.E.I.C.,  Secretary-Treittinrr 

A  special  dinner  meeting  of  the  Ii<->rdcr  c 
and  the  Border  Chamber  of  Commerce  was  ..i 
Chamber    of    Commerce    .\uditonum    on    \Vt 
Evening.  November  3rd. 

H.  B.  R.  Craig.  M.E.I.C.  Chairman  of  the  Branch. 
introduced  Charles  E.   Fowler.   M.E.I.C.   M„\m.   Soc. 

C.E..    consulting    civil    i^ui-in-    if    New    York.     Mr. 
Fowler    gave    a    very  '.rated    talk    on 
"Harbours  and   Bridgi-   ..    ....     ......        He  '.-•'^    *^'- 
audience  on  a  trip  duwu  alonu  the  Pacific  Co. 

\ancouver.    B.C.,    '      '  ci    •,  up 
along   the   .\ liant ic  .    i  :.-... h   at 
the  principal  seaport*  lo  poii.i  uui  ilic  UiUrcaUng  features. 
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At  New  York  the  Brooklyn,  the  Manhattan,  the  Queens- 
borough,   and  Hellgate  Bridges  were  shown  in  detail 
Mr.  Fowler  ha\'ing  slides  showing  some  of  these  bridges under  construction. 

The  audience  was  then  shown  bridges  and  harbours 
of  the  Old  World,  particular  mention  being  made  of  the 
architectural  lines  and  the  strength  of  some  of  the  bridges 
built  many  years  ago  for  foot  and  wagon  traffic,  but 
which  with  some  very  minor  changes  are  now  handling 
heavy  trains  and  motor  trucks. 

Returning  to  Canada,  Mr.  Fowler  showed  many 
scenes  along  the  St.  Lawrence  River  and  the  Great 
Lakes  and  emphasized  the  need  of  the  much  talked  of 

"Lakes  to  Ocean  Route".  In  his  opinion,  Montreal  had 
the  best  harbour  commission  laws  and  regulations  of  the 
North  American  Continent,  if  not  of  the  World.  Toronto 
was  commended  very  highly  for  the  harbour  improvements 
they  were  carrying  on. 

Sketches  of  the  proposed  international  bridge  between 
Detroit  and  Windsor,  a  proposal  which  Mr.  Fowler  has 
fathered,  were  next  flashed  on  the  screen.  This  project 
was  briefly  outlined. 

A  hearty  vote  of  thanks  to  Mr.  Fowler,  was  moved 
by  A.  Simmers  of  the  Chamber  of  Commerce  and  seconded 
by  A.  J.  Riddell,  A.M.E.LC. 

The  Border  Cities  Branch  held  the  regular  monthly 
meeting  in  the  auditorium  of  the  Chamber  of  Commerce, 
Friday  Evening,  November  12th,  H.  B.  R.  Craig,  Chair- 

man, of  the  branch  presiding. 
After  the  regular  business  of  meeting,  the  speaker 

of  the  evening,  J.  J.  Newman,  M.E.I.C.,  O.L.S.,  addressed 

the  branch  on  "Practical  Workings  of  the  Ontario  Drain- 
age Act  from  the  Engineer's  Standpoint".  Mr.  Newman traced  the  history  of  agricultural  drainage  from  the 

drainage  of  the  fenlands  in  England  at  the  time  of  the 
Roman  Conquest  to  the  present  time. 

Coming  down  to  the  drainage  laws  of  Ontario,  he 
showed  the  development  from  scattered  sections  through 
the  municipal  act  as  the  law  existed  prior  to  1894.  About 
the  year  1891  a  Royal  Commission  was  appointed  to 
enquire  into  the  workings  of  the  drainage  laws,  as  litiga- 

tion at  that  time  was  more  prevalent  than  useful  drains. 
This  commission  brought  in  a  report  with  recommenda- 

tions from  which  the  Government  drafted  the  drainage 
act  of  1894,  and  this  act  forms  the  basis  of  the  present 
drainage  act. 

Mr.  Newman  then  took  up  the  workings  of  the 
various  sections  of  the  present  drainage  act  as  it  affects 
the  engineer,  commencing  with  section  No.  3  which  is  the 
section  under  which  new  work  is  undertaken  by  petition, 
and  ending  with  section  No.  90  which  section  gives  the 
municipality  power  to  assume  a  drain  constructed  under 
the  Ditches  and  Watercources  Act  and  make  it  a  municipal 
drain. 

A  hearty  vote  of  thanks  was  moved  by  L.  T.  Bray, 
A.M.E.LC,  seconded  by  C.  A.  MacDonald,  S.E.I.C. 
to  Mr.  Newman  for  his  instructive  and  excellent  address. 

On  motion  of  D.  A.  Molitor,  M.E.I.C,  seconded  by 
A.  J.  Riddell,  A.M.E.LC,  the  Branch  bylaws  section 

No.  8,  paragraph  1  were  amended  by  substituting  in 

said  paragraph  "the  second  Friday  of  every  month"  in 
place  of  "the  first  Friday  of  every  month". 

M.  E.  Brian,  A.M.E.LC,  then  gave  the  meeting  much 
appreciated  information  re  the  gas  situation  in  the  Border 
Cities  at  the  present  time. 

Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C,  Secretary-Treasurer. 

At  the  regular  meeting  held  on  21st.  October  a  paper 
was  read  by  J.  A.  Davies,  engineer  of  the  Manitoba 
Steel  Foundries,  Limited,  on  Electric  Furnace  Operating. 
Mr.  Davies  dealt  with  the  various  essential  requirements 
for  the  successful  operation  of  electric  furnaces  and  de- 

scribed particularly  the  equipment  at  the  rolling  mills  at 
Selkirk. 

The  Mining  Institute  of  Canada  held  their  annual 
meetings  on  the  25th.,  26th.  and  27th.  October  in  Winnipeg. 
A  large  attendance  of  outside  members  was  present,  among 
whom  were  several  members  of  The  Engineering  Institute. 

* 

On  2nd.  November,  at  the  invitation  of  the  manage- 
ment, through  T.  R.  Deacon,  Esq.,  M.E.I.C,  the  members 

of  the  Branch  visited  the  Manitoba  Rolling  Mills  at 
Selkirk  and  inspected  the  electrical  furnace  and  the  new 
open  hearth  steel  furnace  which  is  being  operated  with 
pulverized  coal,  being  the  pioneer  installation  of  this  kind 
of  furnace  in  Canada.  Over  fifty  members  took  advantage 
of  the  opportunity  and  a  very  interesting  afternoon  was 

spent. 
On  5th.  November  Professor  J.  W.  Dorsey,  A.M.E.LC , 

read  a  paper  on  electrical  transmission.  Professor  Dorsey's paper  dealt  with  the  necessity  of  fully  utilizing  all  power 
resources  in  Canada  to  save  to  the  country  the  excessive 
amount  of  money  which  is  now  being  spent  on  American 
fuel.  He  pointed  out  that  the  efficient  utilization  of  the 
available  power  resources  of  Canada  depended  upon  the 
economical  and  efficient  means  of  transmission  of  energy. 
He  discussed  at  length  the  well  known  theoretical  advan- 

tages of  direct  current  transmission  at  high  voltages  and 
proposed  a  scheme  by  which  this  could  be  done  at  constant 
potential  instead  of  the  constant  current  method  which 
up  to  the  present  time  has  been  used  for  high  voltage 
direct  current  transmission.  While  this  method  would 
necessitate  the  development  of  extra  high  voltage  direct 
current  machines  he  claimed  that  by  a  special  method  of 

"rectifying  commutation"  devised  by  him  the  direct current  machines  could  be  built  for  voltages  approaching 
those  for  which  alternating  current  machines  are  now 
built,  and  in  fact  suggested  even  higher  voltages  might 
be  possible.  The  means  of  developing  these  machines 
was  only  lightly  touched  upon,  the  paper  confined  itself 
chiefly  to  the  efficiencies  in  transmission  to  be  obtained 
by  high  voltage,  direct  current  and  operating  advantages 
which  wotild  accrue  through  the  use  of  this  method. 

Owing  to  the  length  of  the  paper  it  was  impossible 

to  discuss  fully  Professor  Dorsey's  paper  and  it  was decided  to  continue  the  discussion  at  the  regular  meeting 



J  O  I-  R  N  A  I.     OF    THE     ENGINEERING     INSTITUTE    OP    CANADA 
586 

Arts  lutgrly  allrtiiirU,   lllc  Unrtli 's  lrr«h   walrr   wa»  in  Canada. 

On  Thiir>(lav,  4lh.  Nom-imIki.  iIh-  Imiki"»»  "uk 

Sockrlj'  of  Maiiilolvi  linvrroiiv  lmvi-  a  <lanii-  at  llu- 
Fort  tiarrv  ll«>u-l,  in  ■  i  wi-u- 
invited.     A  lar^i-  nuiii  .lud  an 
enjoyable  evening:  was  spciu  by  all. 

Nancouver  Branch 

J.  .V.  AndrrtoH,  A..\t.K.l .C,  Urcrrtary-Trtasurrr. 

The  N'ancouver  Branch  held  a  dinner  i)n  S:jturday, 
16th  October,  in  the  Iniversity  Club.  Ll.-Col.  R.  Leckie, 
D.S.O..  Head  of  the  Operations  Branch,  Dominion  Air 
Board,  beinj;  the  guest  of  hontmr. 

E^ljer  in  the  day  the  First  Annual  General  Meeting 
of  the  Association  of  iVofessional  Hn^inet-rs  of  the  Province 
of  British  Columbia  \va>  held,  and  this  soiial  meeting 
proved  a  very  delijjhilul  ending  to  an  oul^landlM^;  day 
among  Engineering  events  in  this  City. 

Professor  E.  G.  Matheson,  Chairman  of  the  \ancouver 
Branch,  presided. 

Those  present  were  Lt.-Col.  R.  Leckie.  D.S.O.;  the 
following  \ictoria  memlx-rs.  Messrs.  A.  E.  Foreman, 
D.  O.  Lewis.  J.B.Holcroft.  H.M  Bi^wiKjd.  Smith  and  Icke; 
the  folk)wing  \ancouver  members  and  engineer  friends: 
Major  R.  W.  Brock  (Dean  of  the  Faculty  of  Applied 
Science.  University  of  B.C.).  Major  \V.  G.  Swan.  D.S.O., 
Major  G.  A.  Walkem.  Major  C.  R.  Crysdale.  Messrs. 
Wm.  .Anderson.  S.  Anderson,  J.  N.  .Anderson.  Bales, 
Blackman.  P.  P.  Brown.  Connell,  Créer.  Dalzell.  Devey. 
Dunbar,  Frew,  Frith.  Irwin.  Jamieson.  Lighthall.  Muir- 
head.  McMurray.  Philip,  Powdl,  H.  L.  Robertson,  Scott. 
Smith,  Smeltzer,  Smaill,  Stirratt,  Swift,  Snodprass  and 
Todd. 

The  only  toast  was  that  of  the  King. 

In  introducing  Lt.-Col.  Leckie.  the  Chairman  con- 
gratulatc-d  the  guest  of  hoivour  on  his  epoch  makini;  fliijhl 
from  Halifax  to  Winnijx-g.  a  distance  of  over  L 
and  reminded   tho^e   present   of  the  Colonel^     ,   ud 
record  as  an  airman  during  the  War.  he  having  been  the 
first  to  attack  successfully  and  bring  down  a  2^ppelin 
from  a  sea-plane. 

Lt.-Col.  Leckie.  in  opening  his  remarks,  said  he 
wished  to  speak,  not  as  a  soldier  but  as  a  citizen,  and 
that  he  would  confine  his  talk  to  Civil  .Aviation. 

Then  followed  a  most  interesting  description  of  the 
Halifax- Winnipeg  flight,  during  which  the  audience  learned 
of  the  frequent  dangers  and  occasional  humours  of  the 

undertaking,  and  the  constant  need  of  grim  <     '  e. 
Col.   Leckie   had   for   his   companion   Major    . .  of 
\ancouver.  to  whom  he  paid  a  high  tribute,     llic  llight 

'n»e    orgaiiizaliun    <>f    ''»<•    T)i<!iii!iir»i>    Air    F<ir. I-^ Mil'.::,     and    Civil,    ». 
^1    ,..    ,*. 

:     Hi    Lj 

arwl    I ol    1 

low    ..  .    ,    
miles  (k)wn 

Col.  \ji 
side  of  his  \y..,.^    ;..        
these  findings. 

The   depre\.  lal  ion   due   to     v,  !    tear 
power  war  type  aircraft  ii"i''-'1  ..,,  ....  of  the  :.^..   l 
to  approximately  (JUU  i:  jts,  while  a  good  pikx 
averaged  a  crash  every  Tt»-  n>ing  hours. 

From  this  it  was  deduced  that  r»  «  •'■  '^'-   '"•.».i'.- put  in  the  field  for  a  period  of  six  m 

hours  was  depreciated  appro ■     ' before  fhing  can  h«vt)me  a  p 
lift-lime  of  a  pi;' 
Extensive  altera 
and  construction  oi  maclunes. 

Before  and  during  the  War.  a: 
glued  wood,  pianu  wires  and  fabric.      » 
ly  good  business  during  the  W:ir.  when  iht 

of  a  plane  in  France  was  100  flying  hour-;  bu. 
conditions  the  speaker  was  of  the  opinion  that  tl.' 
and  construction  of  aircraft  was  the  work  of  the  i 
he  being  the  most  fully  equipped  by  training  to 
the    necessary    all-metal    plane    which    would    Imiu    iiic 
conditions  impxjsed  on  aircraft. 

Under  the  terms  required  by  the  .Allies.  Germany 
was  called  upt)n  to  deliver  to  the  W 
aircraft;  but  this  condition  lias  nut  pr. 
largely  engineers  and  chenu>ls.  !: 
War,  many  valuable  adjuncts  U' 
known  that  German\-  hias  now  a  lai 
constructed,   so-called  commercial   a..   _   : 
has  successfully  built  all-metal  aeroplane>. 

The  speaker  stated  that  he  was  nm  or»e  of  those 

optimists  who  imagined  the  last  war  has  N    ■    '    •.' ' 
and  that  he  was  fully  of  the  opuuon  that  ; 
would  be  under  such  condiiit.in>-  iha;  air«.ra:i    .. 
the  essential  arm  of  warfare.     Whcii  it   was  ui. 
that  a  commercial  craft   can  Ix-  iurn«rd   into  ihc  nK«^l 

complete  military  machine  in  a'«  .::  :■:'.  hour  it  hchmvi-d Canada,  if  she  would  hv. 
to  consider  this  fact .      1  ;..  . 
"Hood"  would  cover  800  l» 

which,  when  cor  -'''--■■  .t  i.««j  i..i 
at  once  show  i:  the  civil  oi 
flung  machine. 
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Unfortunately,  as  j^et,  no  aircraft  factories  have  been 
established  in  Canada,  but  Col.  Leckie  looked  to  the  time, 
at  no  distant  date,  when  this  would  be  remedied  and 
hoped  that  the  engineer  would  play  the  most  prominent 
part  in  putting  Canada  in  the  forefront  of  aircraft  manu- 
facturers. 

A  vote  of  thanks  to  Lt.-Col.  Leckie  was  moved  by 
Major  Swan,  seconded  by  Mr.  Lewis  and  responded  to 
with  musical  honours. 

The  first  General  Meeting  of  the  Association  of 
Professional  Engineers  of  the  Province  of  British  Columbia 
was  held  in  the  Auditorium,  Board  of  Trade  Building, 
Vancouver,  B.C.  on  Saturday  16th  October,  at  2.3Q  p.m. 

There  was  a  large  turnout  of  members,  all  branches 
of  engineering  being  well  represented  as  were  also  the 
various  parts  of  the  Province. 

Professor  E.  G.  Matheson,  Provisional  President, 
outlined  the  history  leading  up  to  the  passing  of  the  B.C. 
"Engineering  Profession  Act"  early  this  year,  and  gave 
a  full  report  of  the  work  done  by  the  Provisional  Council 
appointed  by  the  Lieut. -Governor-in-Council,  which  has 
examined  the  credentials  and  registered  over  400  Engineers. 

Draft  By-laws  were  submitted  to  the  meeting  and 
ratified  after  some  amendments  had  been  made. 

The  following  Nominating  Committee  was  appointed 
to  nominate  candidates  for  the  Council  for  1921-1922: 
Messrs.  R.  W.  Brock,  J.  N.  Anderson,  A.M.E.LC,  A.  S. 
Wooton,  C.  Brakenridge,  M.E.I.C,  O.  W.  Smith, 
M.E.I.C,  G.  S.  Elridge,  T.  H.  Crosby,  W.  W.  Fraser, 
J.  F.  Frew,  P.  P.  Brown,  M.E.LC,  P.  Philip,  A.M.E.LC. 

This  Committee  will  also  nominate  candidates  for 
the  Council  for  1920-1921,  under  a  special  provision  in 
the  By-laws  for  the  election  of  the  first  regular  Council. 

Eighth  General  Professional  Meeting,  Halifax,  N.S. 
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Speaking  of  the  flight  across  Canada,  the  speaker 
stated  that  they  had  hoped  to  get  through  sooner,  but 
that  bad  weather  had  held  them  up  time  after  time. 
The  actual  flying  time  was  48  hrs.  20  minutes  for  the 
journey  of  about  3300  miles,  from  the  Atlantic  to  the  Pacific. 

Ill-fortune  overtook  them  soon  after  leaving  St.  John's 
when  they  ran  into  a  gale  blowing  fifty  miles  an  hour. 
Fog  and  engine  trouble  delayed  them  at  various  times 
between  Ottawa  and  Winnipeg. 

The  portion  of  the  flight  from  Winnipeg  to  the  Coast 
was  not  dealt  with  by  the  Major,  who  had  not  taken  part 
in  it,  and  the  reports  of  which  were  not  at  the  time 
complete,  but  it  had  been  completed  satisfactorily  and 
without  difficulty. 

The  use  of  wireless  to  give  an  aviator  his  location 
was  described,  and  the  work  of  the  R.N.A.S.  during  the 

war  was  touched  upon,  patrols  upon  the  "cobweb  system" being  described. 
In  speaking  of  the  construction  of  aeroplanes  the 

Major  said  that  it  was  necessary  to  get  away  from  the 
flimsy  construction  of  the  essentially  war-time  machine 
and  standardize  a  type  which  would  deteriorate  less 
rapidly. 

Figures  were  given  to  show  that  aerial  travel  was  not 
the  dangerous  experience  people  generally  supposed,  in 

England  where  a  year's  figures  were  available  the  propor- tion of  passengers  killed  to  the  number  carried  was  one 
per  thousand.  At  present  Canadian  casualties  were  three 
times  this  number,  but  this  condition  would  soon  be 
remedied. 

The  vote  of  thanks  to  the  speaker  was  proposed  by 
Mr.  Yarrow  and  seconded  by  D.  O.  Lewis,  M.E.I.C., 
the  mover  recalling  the  pioneer  journeys  across  the 
continent  in  earlier  days  by  wagon  and  railway;  he  re- 

minded his  audience  that  this  flight  just  completed  was 
also  a  pioneer  adventure. 

A.  E.  Foreman,  M.E.I. C,  the  Chairman  of  the 
Branch,  has  resigned  his  post  as  Public  Works  Engineer 
for  British  Columbia  to  take  a  position  with  a  large  firm 
of  United  States  engineers,  as  their  representative  for  the 
Province  with  headijuarters  in  Vancouver.  It  is  the 

hope  of  the  members  of  the  branch  that  Mr.  Foreman's 
active  support  will  not  be  lost,  but  that  his  new  position 
will  still  enable  him  to  take  the  same  active  interest  in 
local  matters  affecting  the   engineerin  profession  which 
he  has  previously  done. * 

The  Papers  Committee,  under  the  chairmanship  of 
Capt.  W.  M.  Everall,  A.M.E.I.C.,  have  every  expectation 
that  the  list  of  subjects  to  be  dealt  with  during  the  winter, 
will  be  of  such  a  varied  character  that  members  in  each 
branch  of  the  profession  will  find  their  pet  subject  includ- 

ed.   A  full  list  will  appear  later. * 

A  particular  effort  is  being  made  to  interest  young 
men  who  are  starting  their  career  in  engineering,  in  The 
Institute,  with  a  view  to  their  admission  as  Students. 
It  is  felt  that  there  are  many  such  who  have  not  had  the 
opportunity  to  go  to  the  University  but  are  beginning 
as  juniors  in  drawing  offices  who  should  be  encouraged 
to  enter  the  students  grade  and  then  work  up  in  the 
meantime  for  their  examinations  to  qualify  as  Juniors. 

Elections  and  Transfers 

At  a  meeting  of  Council  on  Nov.  23rd,  the  following 
elections  and  transfers  were  effected: — 

Members 

Bertram,  H.  Graham,  B.Sc,  (Queen's  '10),  of  Dundas, Ont.,  Ch.  Engr.,  John  Bertram  Sons  &  Co.;  Fraser, 
Daniel  Macfarlane,  (Heriot  Watt  College),  of  Toronto, 

Ont.,  Estimating  Engr.,  Can.  Gen'l  Electric  Co.;  Phillips, 
Thomas  Caleb,  (Univ.  of  Wales  &  Engr'g  Academy),  of Ottawa,  Ont.,  Consltg.  Engr.  to  the  Dept.  of  the  Naval 
Service,  Canada. 

Associate  Members 

Addison,  George  Dickson,  of  Vancouver,  B.C.,  Ch. 

Dftsman.,  Vancouver  Harbor  Comm'rs.;  Auger,  Albert, 
B.A.,  B.C.E.,  (Univ.  of  Manitoba),  of  Prince  Rupert, 
B.C.,  Asst.  Engr.,  G.T.P.;  Belcher,  John  Tresilian,  B.A.Sc, 

(Univ.  of  Toronto  '14),  of  Cameron  Falls,  Ont.,  Dttsman. and  office  asst.,  H.E.P.C.;  Buchanan,  Frank  Montgomery, 

B.A.Sc,  (Univ.  of  Toronto  '15),  of  Montreal,  Que., Mgr.  of  Road  Dept.,  Dom.  Tar  &  Chem.  Co.,  Montreal; 

Calvin  Jonathan  David,  B.A.,  B.Sc.  (Civil),  (Queen's  Univ. 
'07),  of  Montreal,  Que.,  Supt.  of  Docks  for  the  Century Coal  Co.,  Montreal;  Clifford,  Arthur,  LePoer  Trench, 

(Engr'g  Dept.  Univ.  Coll.,  London,  England)  of  Hamil- ton, Ont.,  Checker  in  dftg  dept.,  Hamilton  Bridge  Works 
Co.;  Creighton,  Charles  Pearse,  B.Sc.  (E.E.),  (McGill 

Univ.  '20),  of  Cedars,  Que.,  with  McDougall  &  Pease, 
Consltg.  Engrs.;  Greer,  John,  B.A.,  B.E.,  (Royal  Univ. 

of  Ireland  '10),  of  Montreal,  Que.,  Asst.  Engr.,  Portland 
Div'n.,  G.T.R.,  on  Valuation  of  bridge  substructures; 
Hanley,  Alphonsus  Edward,  B.Sc,  (McGill  Univ.  '13), of  Montreal,  Que.  ;  Harrison,  Thomas  Francis,  of  Kingston, 
Ont.,  Engr.  on  bridge  surveys,  C.N.R.,  Kingston,  Ont.; 
Hollaman,  John  Emmanuel,  (Glasgow  &  West  of  Scotland 
Tech.  Coll.),  of  Hamilton,  Ont.,  Ch.  Asst.,  in  charge  of 

Engr'g  Dept.,  Hamilton  Harbour  Comm'rs.;  Jepson, 
Thomas  Cecil,  B.Sc,  (Cambridge  Univ.  '11),  of  Toronto, 
Ont.,  Ch.  of  party  and  instr'man  on  surveys,  York  Town- 

ship; Kean,  David  Jacques,  C.E.  (S.P.S.  Toronto,  '09), of  Whitby,  Ont.,  County  Road  Supt.,  County  of  Ontario; 
Lester,  James  Frederick,  (York  Place  Science  School, 
Brighton,  England),  of  Winnipeg,  Man.,  Asst.  Supt., 
Sydney  E.  Junkins  Co.,  Constructors  &  Engrs.,  Winnipeg; 
Lester,  Leonard  William,  (School  of  Science  &  Arts, 
Brighton,  England,  College  de  Dieppe,  Dieppe,  France), 
of  Winnipeg,  Man.,  Surveying  Engr.,  Manitoba  Power 

Comm'n. ;  Lynch,  Goria,  B.Sc.  (C.E.),  (Queen's  '15), of  Creighton  Mine,  Ont.,  Asst.  on  Engr.  Staff,  Mines 
Branch,  International  Nickel  Co.  of  Canada,  Copper  Cliff, 
Ont.;  Murray,  Alexander  Durand,  (McGill),  of  Montreal, 
Que.,  Valuation  Dept.,  G.T.R.,  Montreal;  Paget,  Benj. 
Walter,  of  Capreol,  Ont.,  Res.  Engr.  in  Ruel  Sub.  Div., 
Capreol  to  Foleyet,  C.N.R.;  Paget,  James  R.,  of  Winnipeg, 
Man.,  Res.  Engr.,  C.P.R.,  Weyburn-Lethbridge  Branch 
Line;  Parkinson,  Norman  Frederick,  B.A.Sc.  (Honors), 

M.A.Sc,  (Univ.  of  Toronto  '13),  of  Ottawa,  Ont.,  Deputy 
Minister,  D.S.C.R.,  Ottawa;  Robinson,  Frederick  Alger- 

non, (Diploma  School  of  Science,  Univ.  of  Toronto  '08), of  Toronto,  Ont.,  Secretary,  Hydraulic  Dept.,  H.E.P.C., 
Toronto;  Tidy,  William  Edgar,  of  Capreol,  Ont.,  Concrete 
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Institute  Committees  for  1920 

FINANCE 

H.  H.  VAUGHAN,  Chairman 
R.  A.  ROSS 

SIR  ALEX.  BERTRAM 

GEO.  K.  McDOUGALL 
GEO.  E.  BELL 

LIBRARY  AND  HOUSE 

SIR  ALEX.  BERTRAM,  Chairman 
R.  deL.  French 

S.  F.  RUTHERFORD 

J.  COLIN  KEMP 
P.  L.  PRATLEY 

PUBLICATIONS 

PROF.  ERNEST  BROWN,  Chairman 
A.  W.  SWAN,  Secretary 

J.  DUCHASTEL 
EDG.^R  STANSFIELD 

J.  S.  CAMERON 
F.  P.  SHEARWOOD 

BY-LAWS 

H.  H.  VAUGHAN,  Chairman 
PROF.  E.  BROWN 

PAPERS 

FREDERICK  B.  BROWN,  Chairman 
Chairman  of  each  Branch. 

INTERNATIONAL  CO-OPERATION 

H.  H.  VAUGHAN,  Chairman 

JOHN  MURPHY 
W.  F.  TYE 

ROADS  AND  PAVEMENTS 

W.  A.  McLEAN,  Chairman 
W.  P.  BRERETON 
F.  W.  W.  DOANE 

E.  A.  JAMES 

J.  DUCHASTEL 

J.  E.  GRIFFITH 
G.HENRY 

A.  F.  MACALLUM 

A.  J.  McPHERSON 
W.  P.  NEAR 

P.  E.  MERCIER 
G.  G.  POWELL 

C.  H.  RUST 
H.  S.  CARPENTER 
A.  E.  FOREMAN 

ELECTRO-TECHNICAL 

L.  A.  HERDT,  Chairman 
L.  W.  GILL 

O.  HIGMAN 

J.  KYNOCH 
T.  R.  ROSEBRUGH 

JOHN  MURPHY 
A.  B.  LAMBE 
H.  A.  DUPRE 

GZOWSKI  MEDAL  AND 

STUDENTS'  PRIZES 
Lt.  Col.  R.  W.  LEONARD,  Chairman 
H.  E.  T.  HAULTAIN 

J.  M.  R.  FAIRBAIRN 

JULIAN  C.  SMITH 
F.  H.  PETERS 

STEAM  BOILERS 

L.  M.  ARKLEY,  Chairman 
W.  G.  CHACE 
F.  G.  CLARK 

R.  J.  DURLEY 
D.  W.  ROBB 

H.  H.  VAUGHAN 

BOARD  OF  EXAMINERS  AND 
EDUCATION 

H.  M.  MACKAY,  Chairman 

ARTHUR  SURVEYER,  Secretary 
ERNEST  BROWN 

J.  M.  ROBERTSON 
R.  deL.  FRENCH 

R.  S.  LEA 
A.  R.  ROBERTS 

CANADIAN  ENGINEERING 
STANDARDS 

H.  H.  VAUGHAN  (three  years) 

WALTER  J.  FRANCIS,   (one,  to  retire 
end  of  1920) 

W.  F.  TYE,  (one,  to  retire  end  of  1920) 

LEONARD  MEDAL 

H.  H.  VAUGHAN,  Chairman 

Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 

D.  H.  McDOUGALL 

POLICY 

J.  B.  CHALLIES,  Chairman 
A.  R.  DECARY 

Brig. -Gen.  C.  H.  MITCHELL 
WALTER  J.  FRANCIS 
K.  H.  SMITH 

J.  G.  SULLIVAN 
A.  E.  FOREMAN 
F.  H.  PETERS 

PLUMMER  MEDAL 

H.  H.  VAUGHAN,  Chairman 

Dr.  J.  B.  PORTER 
H.  E.  T.  HAULTAIN 

D.  H.  McDOUGALL 

J.  C.  GWILLIM 

DETERIORATION  OF  CONCRETE 
IN  ALKALI  SOILS 

B.  S.  McKENZIE,  Chairman 
W.  P.  BRERETON 

J.  R.  C.  MACREDIE 
H.  McI.  WEIR 

A.  R.  GREIG 

W.  G.  CHACE 

J.  C.  HOLDEN 
E.  A.  MARKHAM 

R.  J.  LECKY 
F.  W.  ALEXANDER 
A.  S.  DAWSON 

PROF.  C.  J.  MACKENZIE 

LEGISLATION 

ARTHUR  SURVEYER,  Chairman 

WALTER  J.  FRANCIS 

J.  M.  ROBERTSON 

CIVIL  SERVICE  CLASSIFICATION 

R.  A.  ROSS,  Chairman 
H.  W.  LEONARD 

W.  F.  TYE 

J.  M.  R.  FAIRBAIRN 
H.  H.  VAUGHAN 
G.  GORDON  GALE 

HONOUR  ROLL 

Brig. -Gen.  C.  J.  ARMSTRONG, 
C.M.G.,  C.B.,  Chairman 

Col.  A.  E.  DUBUC 

FRASER  S.  KEITH 

PUBLICITY 

FREDERICK  B.  BROWN,  Chairman 

H.  H.  VAUGHAN 

J.  B.  CHALLIES 
P.  GILLESPIE 

CLASSIFICATION  AND 
REMUNERATION  OF  ENGINEERS 

A.  H.  HARKNESS,  Chairman 
E.  R.  GRAY 

FREDERICK  B.  BROWN 
A.  R.  DECARY 

J.  B.  CHALLIES 
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FOSNESS— ARTHUR  WILLIAMS,  of  Winnippg,  Man.  Born  at  Winnebago, 
Minn.,  V.S.A.,  Nov.  19th.  1S90;  Educ.  Engr.  of  Minos,  University  of  Minnesota, 
1911;  1911-13,  with  C.  .\.  P.  Turner  Co..  Minneapolis,  detailer  &  desicncrin  re-inforeed 

.concrete  design;  1913-20,  in  charge  of  design  and  supervision  of  all  Canadian  work 
for  above  firm;  Jan.  1920  to  date,  designing  engr.,  Carter-Halls  Aldinger  Co.. 
Winnipeg. 

References:  J,  Woodman,  W.  M.  Scott,  J.  G.  Legrand,  B.  S.  McKcnzie,  J.  F. 
Greene,  F.  W.  B.  Scholcfield, 

HAMER— THURSTON  MOSELEY,  of  Montreal.  Que.  Born  at  Mexico  City. 
Feb.  22nd,  1892;  Educ.  B.Sc,  McGill  Univorsitv,  1913;  19!,3-16,  rly.  engr'g.  with 
C.P.R.:  191()-17.  Travelling  Car  Scrrice  Agt..  C.N.R.;  1917-20,  Long  Distance  Tel. 
Engr.,  Bell  Tel.  Co.;  At  present  engr.  salesman,  railway  track  supplies,  R.  J.  Mercur 
Co.,  ̂ lontreal. 

References:  E.  Brown,  H.  O.  Keay,  V.  I.  Smart,  J.  B.  Porter,  T.  Eardlcy-Wilmot. 

HARLOW— ROLAND  ALDEN,  of  Prince  Rupert,  B.C.  Born  at  Brewer,  Me., 
U.S..\.,  Mar.  22nd,  18S9;  1907  (June-Sept.),  helper  clec.  dept..  Great  Nor.  Paper  Co., 
Millinocket,  Mc;  1907-10.  clerk  supt..  Trans.  B.  &  At.  R.R..  Bangor,  Me.;  1910-12, 
timekeeper,  clerk  A-  rodman.  engr'g.  dept.,  G.T.P.  Rly.,  Prince  Rupert,  B.C.;  1912-17, 
instr'man  with  above  rly.;  1917-19,  with  U.  S.  Engrs.;  1919-20,  instr'man,  G.T.P. 
Rly.;  March  1920  to  date,  roadmaster,  G.T.P.  Rly.,  Prince  Rupert,  B.C^ 

References:  J.  A.  Heaman,  W.  S.  Fetherstonhaugh,  W.  H.  Tobey,  J.  H.  Pillsbury, 
A.  L.  Ford,  A.  M.  Bremner,  H.  W.  Tooker. 

HARVEY— OSCAR  ROBERT,  of  Montreal,  Que.  Born  at  Lyndhurst,  Ont., 
Oct.  29th,  1S91;  Educ.  1  year  Science,  Queen's  L^niversity:  1911,  insp.  on  sewer 
install'n.  Saskatoon;  1913,  power  plant  work,  Rosetown,  Saslc;  1915-19,  with  Can. 
Engrs.,  enlisted  as  private,  Capt.  when  discharged;  1917  (summer),  instructor  of 
mil.  engr'g.,  England;  At  present  Sales  Engr.,  Wire  &  Cable  Sales,  Northern  Electric Co.,  Montreal. 

References;  J.  D.  Hathaway,  J.  S.  Cameron,  J.  B.  Harvey,  T.  Eardley-Wilmot. 

HENDERSON- JOHN  ARCHIBALD  HAMILTON,  of  Ottawa,  Ont.  Born 
at  Smiths  Falls,  Ont.,  April  19th,  189.5;  Educ,  3rd  year  student.  Faculty  of  Science, 
Queen's  t^niversity  1913,  asst.  on  Ottawa  Vicinity  Survey;  1916-19,  overseas,  Engrs.; 
1912-1920  (with  exception  of  military  service  and  1913),  rodman  etc..  Geodetic 
Survey  of  Canada. 

References:  G.  A.  Mountain,  J,  B.  McRae,  J.  L.  Rannie,  N.  J.  Ogilvie,  W.  P. 
Wilgar. 

JAMES — EDWARD  HENRY,  of  Vancouver.  B.C.  Born  at  Farnham,  England, 
Dec.  30th,  ISS6;  Educ.  Assoc.  City  &  Guilids  of  London,  1908.  .\ss.  Mem.  Inst. 
of  C.  E-,  England,  1913;  1907-09,  improver  &  asst.  on  struct,  steel  &  bridge  work 
with  A.  Handyside  Co.  Ltd.,  Derby,  England;  1909-13,  asst.  engr.  with  Easton  Gibb 
&  Sons  Ltd.,  contractors  for  H.  M.  Dockyards.  Rosyth.  Scotland:  191.3-14,  as.st.  supt. 
at  Little  Current.  Ont.,  for  The  Foundation  Co.  Ltd.,  Montreal;  1914  (.lune-Oct.), 
wHth  J.  S.  Metcalfe  Co.  Ltd..  Montreal;  19H-19,  overseas,  Lieut,  with  Royal  Engrs,, 
Wounded  1918.  Instructor  in  explosives,  Monmouth  R.  E.  Training  centre,  and 
asst.  bridging  officer,  G.  H.  Q..  France;  1919-20.  ch.  asst.  to  A.  D.  Swan,  Montreal; 
Aug.  1920  to  date.  res.  engr.  for  constrn.  of  Ballantyne  Pier,  Vancouver,  B.C.  for 

A.  D.  Swan,  consltg.  engr.  to  Van.  Hbr.  Comm'n. 

McCAVOUR— SAMUEL  THOMAS,  of  East  Angus,  Que.  Born  at  St.  John, 
N.B.,  Aug.  9th,  1899;  Educ,  B.Sc.  (CE.).  Univ.  of  New  Brunswick.  1920;  1917 
(summer),  rodman  on  constrn.,  St.  Jolin  Valley  Rly.;  191S  (summer),  dftsman  with 
Rlil.  Hospitals  P.W.D.  of  Canada;  1919  (summer),  dftsman  with  Union  Foundry  & 
Mach.  Works.  St.  John;  1920  (May-Sept.),  struct,  dftsman,  American  Bridge  Co.. 
Pcncoyd,  Pa.;  Oct.  1920  to  date,  struct,  dftsman,  Brompton  Pulp  &  Paper  Co.  Ltd., 
East  Angus. 

References:  F.  O.  White,  J.  A.  Dickinson,  J,  O'Neil,  J.  A.  Stiles,  E.  O.  Turner, A.  R.  Crookshanlî. 

McGAVIN— CHARLES  JAMES,  of  Edmonton.  Alta.  Born  at  Tiree.  Scotland, 
July  23rd  1883;  1899-1904,  articled  pupil  with  Messrs  Babtie  &  Bonn,  Glasgow,  at 
same  time  attending  West  of  Scotland  Tech.  Inst.;  asst.  to  above  firm  for  4  mos. ; 
1905-00,  with  Messrs.  Low  &  Thomas,  Glasgow  &  London,  in  charge  of  constrn.; 
1907-08,  location  engr.,  C.N.R.;  1909-11,  private  practice,  Toronto;  1912,  office 
engr.,  with  Messrs.  Harrison  &  Ponton,  Calgary;  1913-14,  asst.  engr.  with  Hunt  Engr'g. 
Co.,  Kansas,  on  constrn.  of  reinforced  concrete  cement  plant;  1914-15,  asst.  engr.. 
Medicine  Hat;  1915  (Mar. -Dec),  field  engr.,  Lethbridge  Nor.  Irrig.  Project;  1916 
to  date,  district  hydrometric  engr.,  Dept.  of  Interior.  Edmonton, 

References:  J.  L.  Cote,  C.  C.  Sutherland,  R.  H.  Douglas,  A.  L.  Cumraing,  P.  M. 
Sauder. 

McGORMAN— SAMUEL  ERNEST,  of  Walkerville.  Ont.  Born  .at  Township 
of  Mornington,  Ont.,  Sept.  23rd,  1880;  Educ,  Grad.  S.P.S.,  University  of  Toronto, 
1905;  1905  (summer),  in  charge  of  Contractors  Gangs  on  foundation  work  in  Winnipeg; 
1900-14,  dftsman  bridges  &  struct,  steel  work;  1914  to  date,  with  Can.  Bridge  Co., 
in  charge  of  design,  constructing  and  supervision  of  bridges  and  struct,  steel  work.; 
At  present  sales  engr.,  with  above  firm. 

References:  F.  C.  McMath,  G.  F.  Porter,  C.  M.  Goodrich,  S.  Svenningson, 
F.  A.  Gaby,  J.  G.  Legrand. 

MEADER— JOSEPH  CAVE,  of  Toronto,  Ont.  Born  at  Orillia,  Ont.,  Feb. 
20th,  1887;  Educ,  At  present  4th  year  student,  FacuP.y  of  App.  Sc,  University  of 
Toronto;  4  mos.  rodman.  C.N.R.;  0  mos.  in  chg.  of  party  D.L.S.  with  Beatty  & 
Price,  Pembroke,  Ont.;  Summers  1913,  1919  &  1920,  in  chg.  of  party  O.L.S.  for 
J.  W.  Fitzgerald. 

References:  C.  R.  Young,  H.  E.  T.  Haultain,  J.  Sinton,  C.  H.  Fullerton,  J. 
Hutcheon. 

MURDEE— WILLIAM  CAMPBELL,  of  Ottawa,  Ont.  Born  at  Winthrop, 
Ont..  July  1st.  1891;  Educ,  B.A.Sc  (Honors'!,  M.A.Sc,  Univ.  of  Toronto,  1913, 
D.L.S.;  1903-09,  (part  time)  rodman,  munic'l  drainage;  1911  (summer),  topoî^'l. 
branch,  Geol.  Surve.y  of  Canada,  Crow's  Nest  Pass;  1910  (summer),  asst.  to  C^ity Engr.,  Gait,  Ont.;  1912  &  13  (summers  asst.  to  W.  W.  Meadows  on  Sask.  Govt. 
Roads;  1916-19,  Lieut.  &  Capt.  Can.  Engrs.,  Awarded  M.C.;  1919  to  present  time, 
on  staff  of  Geodetic  Survey  of  Canada,  April  1920  to  date  in  full  charge  of  primary 
triangulation  of  Lr.  St.  Lawrence  &  Gulf. 

References:  P.  Gillespie,  N,  J.  Oglivie,  J.J.  McArthuri'J.  L.  Rannie,  W.  M.  Tobey, F.  S.  Jones,  C.  S.  Walley. 

References:  A.  D.  Swan,  H.  Holgate,  W.  I.  Bishop,  R.  E.  Chadwick,  J.  W.  Doty, 
J.  Forgie,  H.  Rolph,  J.  L.  H.  Bogart. 

JARDINE— HUGH,  of  Moncton,  N.B.  Born  at  Rexton,  N.B.,  March  16th, 
1864;  Educ,  Student  of  Engr'g.,  University  of  Edinburgh,  Scotland;  1897-1900, 
.\ssoc.  Member  Can.  Soc  C.  E.;  1887-88,  res.  engr.,  Chicago,  Madeson  and  Northern 
Rly.;  1899,  res.  engr.  on  constrn..  Dexter  &  Piscataquis  Rly.;  1889-92,  mining  engr.. 
Consolidation  Coal  Co.  of  Maryland;  189.3-95,  res.  engr.,  Bangor  &  Aroostock  Rly.; 
1900-1920,  asst.  engr.,  I.C.R.,  C.G.R.,  now  Can.  Nat.  Rlys.,  Moncton. 

References:  W.  B.  MacKenzie,  C.  B,  Brown,  W.  A.' Duff.  J.  Edington,  M-  Burpee, 
J.  S.  O'Dwyer. 

LAPPIN— WILLIAM  DAVID,  of  Toronto,  Ont.  Born  at  Toronto,  April  30th, 
1899;  Educ,  2nd  year  student.  Faculty  of  App.  Sc.  University  cf  Toronto;  On  summer 
vacations  worked  for  W.  C-  Hunt.  Brass  Works  Toronto,  Gutta  Percha  Rubber  Co., 
Toronto,  Allis  Chalmers  and  Chapman  Double  Ball  Bearing  Co. 

References:  C.  H.  Mitchell,  P.  Gillespie,  J.  R.  Cockburn,  C.  R.  Young,  T.  R. 
Loudon. 

MacKEEN— DAVID  WHITNEY,  of  Halifax.  N.S.  Born  at  Glace  Bay,  N.S. 
Sept.  20th,  1894;  Educ.  R.M.C.  1914;  1914-19,  Lieut.,  R.C.A.;  1919,  foreman  Anglins 
Ltd.,  Halifax  Shipyards;  .\t  present  student  Civil  Engr'g.,  McGill  University. 

References:  H.  M.  Mackay,  E.  Brown,  C.  Fergie,  J.  MacGregor,  H.  M.  Lamb. 

MACPHERSON— KENNETH  P.,  of  Montreal,  Que.  Born  at  Prescott,  Ont., 
June  24th,  1892;  Educ,  B.Sc.  (CE.),  Queen's  Univ.,  1914,  Ass.  Mem.  A.I.E.E.; 1911  (summer),  armature  dept.  C-G.E.,  Peterboro;  1914  (summer),  test  Dept.,  Can. 
Westinghouse;  1914-19,  with  Can.  Engrs,,  Major  1918,  awarded  D.S.O.;  1919-20, 
instructor  in  Elec,  Engr'g..  Queen's  Univ.;  At  present  Sales  Engr.,  Wire  &  Cable  Sales Dept.,  Northern  Electric  Co.,  Montreal. 

References:  W.  L.  Malcohn,  L.  W.  Gill,  W.  P.  Wilgar,  H.  W.  Tate,  J.  S.  Cameron, 
W.  F.  McKnight,  D.  S.  Ellis,  J.  L.  H.  Bogart. 

NABLO— HAROLD  WILLIAM,  of  Toronto,  Ont.  Born  at  Cayuga,  Ont., 
Sept.  2§th,  1899;  Educ.  At  Present  2nd  year  student  E.E.,  Univ.  of  Toronto;  1917-18, 
electn's.  helper  with  H.E.P.C.  of  Ontario;  1919  (mar.-Sept.),  with  Ontario  Power 
Co.,  Niagara  Falls,  Ont.;  1920  (Apr. -Sept.),  sub-station  operator,  H.E.P.C.  of Ontario. 

References:  C.  H.  Mitchell,  P.  Gillespie,  C  R.  Young,  T.  R.  Loudon,  J.  R, 
Cockburn. 

NASH— ABRAM  LELAND  STANLEY,  of  Brantford,  Ont.  Born  at  South 
Cayuga.  Ont.,  July  6th,  1894;  Educ,  O.L.S.  1915,  at  present  3rd  year  student  CE., 
Univ.  of  Toronto;  1912-15,  ap'tice  and  asst.  to  A.  M.  Jackson,  .O.L.S.;  191,5-19, 
sgt.,  C.F.A.;  1919  (Apr. -Aug.),  asst.  to  R.  M.  Lee,  Township  Engr.,  Brantford: 
Aug.  1919  to  date,  junior  partner,  Jackson,  Lee  &  Nash,  Surveyors  &  Engrs.,  Brant- 

ford, Ont.,  attending  college  during  winter  months. 

References:  J.  R.  Cockburn,  A.  M.  Jackson,  P.  Gillespie,  C.  R.  Young,  C.  H. 
Mitchell. 

NICHOLSON— CHARLES  JAMES,  of  Hamilton,  Ont.  Born  at  Hamilton, 

Aug.  13th,  1874;  Educ,  Grad.  S.P.S.,  Univ.  of  Toronto.  1894;  1  yr.  ap'ticed  to  J.  W. 
Tyrrell  as  student  for  O.L.S.;  1894-97,  rodman  and  dftsman  on  prelim,  surveys; 
1897-1910,  ch.  asst.  to  Thos.  E.  Hillman  on  constrn.  of  various  rlys.  etc.;  1910  to 
date,  mtce.  engr.,  Toronto  Hamilton  &  Buffalo  Rly. 

References:  R.  L.  Latham,  W.  Kennedy,  .Tr.,  C  H.  Mitchell.  A.  E.  Macallum, 
H.  K.  Wickstead,  E.  H.  Darling,  C  Carrol,  F.  W.  Hubbard,  E.  R.  Gray,  W.  B.  Ford, 
F.  W.  Paulin,  R.  A.  Black,  W.  A.  Bucke,  A.  H.  Harkness. 

O'CONNOR-GARRETT  Daunt,  of  Bridgeburg,  Ont.  Born  at  Niagara  Falls, 
Ont.,  June  4th,  1895;  Educ,  4th  year  student  C.E.,  Queen's  Univ.  ;  one  summer  as  rod- man;  5  years  overseas  with  Can.  Engrs. 

References:  A.  MacPhail,  W.  P.  Wilgar,  W.  L.  Malcolm,  D.  S.  Ellis,  T.  S.  Scott. 



J o u  R  s  A  I    ( >  »    r H  K   E  \  c;  1  N  K i:  K  I  \  (;   institute   or  canada UUQ 

•M 

kMik  A   K  ?  will    (i   K   UrncMtolT  rt  MuMM 

lb 

l(    w 
'  Mi.iti.  <i  <•  i»Hw.  »  •  rirtiin  iiiii^  w  N  Téi«. 

»»•«  I  ! 
^1     l  «1.    I •>*>       a^itia 

tv    'T*      tv^'      .€..ri    :m*<i    «  i^'        i«.ti«iiiHi(    » M     I*IT«»  1    l  1 

«'    Kniti    c:    r    Hmrày.  K.  M    H|>mm>i.  u    k.    UcU.  M.  J    LMky, 

tt«»l>r>a.    M>B        Bun   «I    (juxruniUr, IUIHMM..E  o  U.(W..r.O.«Mta.J.  A  OéïkiM. 

I  B 

I  : >  Kl  M 

1 .  r.  MiJr.ii.  w   B.  RumU.  D.  L.  MrUu.  M    A 

^•«ll    Me     Mvi».    Um      Bur«    kl 
A     r^         l.i.^r  «       ̂   I'  >       I   i.ik      ..« 

M  lU.IAUK— KRAVK     .4   M-«-4-«     V  N       llvB  M  «»»««^-i-    fn((>t>4    %^ 

t.. 

(  . 

lt«l«rviira*.  W  A.  I>uir  F  B  Tapir)  >  ■*  H  *'*«ii  i  D  UcHmKU  J  Ma 

A. 

t. 

1  r*iaMl  C^ 
\s  11  h  .11  )  -   u  1 1  I  r  X  M    I  I  M  I  1^    .  J    I 

L  L  i^tdim.  F  M   IViTy.  J    W.  UB  Hoa.  A  G.  Tvecdif,  C  H   E. 
Ka«BUmu.  W    A   Buc^r 

PHoWsK 
\'>\\.     li>yi     Du 

Ou*      Bum  *t  Ayliiirf  Obi  .  Au( 
'14   'S  Dti«  >,  A««l    Cjrul    Survry  of 

>(  Canada.  l>rt>i    o(  Minca. 
'    G  .\  ;    .\t   prtaieiit   dlluuao. 

Kfirrrncaa:  G.  t  Util.  L   W    Gill.  W.  L.  Malculm.  W.  P.  WiUar,  D   S    EUlu 
A    Mac(>l.ul.  u   t>.  Vaa  Palier,  J    B   WilkiUKU. 

RAOri  llfPV— Wl!  !MM      ■•»    Winnipr^      Man       Born    j1     BuH,  rr.      Stiffs. 

I> 

.  k^.        t*  ̂ ^    _  .    *■*   .^ 

>I    ■!    »      «Ik 

Cm 

ArtJry.  T    R    LûudoiL 

1.   M 

FOR  TR.\N'i>FER  FROM  TUE  CLAâS  ÔF  AHaOClATC  MPywiril  TO  THAT OF   MtMBiia 

it. 
.r  .     lal.tr    All»  . 
th  CEF:  .\pr. 

Krfrft-un»:  A.  M   GraBl.  A.  C.  D 

Buikt,  G.  A   MrCATtb)'. 

w  c  <A.<«  n  L 

KWrfTBTM'J  A  ll<«krit>.  J  R  C  Marrnlv.  W.  D  Priidcr.  F.  P.  MoCall  W  M Voii    H  C  Carter.  II   W    MmcIi.  C   M   .\riioU. 

Xlt.<.t 
KTH  VTHY     H' ■!  I'H     III:     Ur\H\rii:n      ,./    I', I    !  Il 

»>  ,  lul.:^!»,  u4Lc«i,  C.^-A-,  Iwiw  to  lUte.  in  tcatiuf  dept  . 

lUJ«(«u«»    1.  A.  limit.  C  V.  Chriatie.  E.  Brown.  C.  £  tfMiiii 

IVs.» 
lUrt. 

I»l.' dltll ^ 

Co     1  _  _     

Urfc/riiraa:   R.   K.  Palaacc,  E.   B.  Orar    F    H     Darlinc    C    H     Marr    )     \ 
Mc>aiUi.e.  W.  a.  Mitw.  O.  A.  Coikmui 

U' 

Ou«     M 

II.. 
< 

11II--I».    K-.al,!.»    rijf       1      N    H        IVIN  !■..      .'^,ul     (     \         IVl»    1.    vl»'..      l_.iL-J*   (-!.«   ' 

CNR  J»    -^  . 

H^fMrnc»    U    A    Diaua.  li    H    MacUod.  T-  Tte^baH  W    Baw,  B.  kL  M 
liai   W    A   Janx».  T   C   Maraabb. 

MrKFR<;<'W— CH  *RI  ̂ ^J   Mil  I  \R    ̂   WMtaowl,  Qv      R.#i.  .1  M^lr,^. ■<J«  Uamr. 

-M  '  .„:    1    1...  ,-'i.:_.      \;     _  ':,  :. 

RrlMvson    F.  I:.  Kcul.  L  l>'    -■.    1'    B    Bi^ai.   <:   i:    iw^    4    r    i 

WM.KK' iN»i.  i:.du 

racr'k     ..At 
;".«»s-iti     .ueti  ii.ai.     r...:iytrt. 

GT.   Ry  :    l»IVIS.  aiib 

'-J  ; 

B-  Sxwau.  U   S   BUiUm^.  W    McXab.  U.  B.  Uuart.  W.  Walker 

a:.i    It»      K.<!        ^      I     .-\ 
date.  Bacr  .  WukMprtf  Brat. 

Re<e<*«n>  J   C   S«Ui<a;u.l     U<.  J    L    U^Mek.  A   C    til    llBBI.  f    I    I 
W    A    Jaw. 



604 JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 

FOR  TRANSFER  FROM  THE  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

CARMAN— HENRV  VICTOR,  of  Winnipeg,  Man.  Born  nt  Hivlifax,  N.S., 
March  24th,  1S83:  Educ,  I.C.S.  course  in  C.E.  and  at  present  taking  course  in 
Architecture;  1903,  with  res.  cngr.,  P.W.D.,  St.  John,  N.B.;  1904-05,  rodnmn,  C.P.R. 
Western  lines;  1905-t)6,  T.C.  Rly.  on  location;  1906-09,  G.T.P.  Rl.v.,  as  topos'r,,  leveller 
and  transitman;  1909-10,  dftsman  with  The  Garson  Quarrie  Co.  Ltd.;  1910-11,  eh. 
dftsman,  Thos.  Kelly  &  Sons:  1915-17,  eh.  dftsman,  Wallace  Sandstone  Quarries 
Co.  Ltd.;  1917  (May-Jan.),  dftsman,  P.  W.  D.,  MaDfcProv.  Govt.;  1917-18,  ch. 
dftsman,  Gillis  TyndaU  Stone  Co.;  1918  to  date,  office  &  field  engr.,  J.  McDiarmid 
&  Co.  Ltd.,  Winnipeg. 

References:  W.  A.  James,  C.  L.  Bates,  L.  Plcrard,  F.  W.  B.  Scholefield,  S.  S. 
Kennedy,  W.  R.  Warren. 

CLARK— ALBERT  WILLIAM  GARDNER,  of  Marlboro,  Alta.  Born  at 
Vallevfield,  Que.,  Dec.  11th,  1S87;  Educ,  B.Sc.  (Honors),  McGill  University,  1910; 
1910-11,  fuel  &  loco,  inspr.,  C.P.R.  Western  lines;  1911-12.  trainmaster,  C.P.R. 
western  lines.  Field,  B.C.;  1912-14,  niech.  foreman.  Can.  Car  &  Foundry  Co., 
Montreal;  1914-15.  mech.  engr.  and  asst.  supt.,  Canadian  Cement  Co.,  Winnipeg; 
1915  to  May  191S.  and  Feb.  to  Oct.  1919,  supt.  with  above  firm;  1918,  Lieut.  Can. 
Engrs.;  1919  to  date,  gen.  mgr.,  Edmonton  Cement  Co.,  Marlboro,  Alta. 

References:  W.  G.  Chace,  N.  M.  Hall,  D.  L.  McLean,  H.  W.  McLcod,  A.  A.  Young. 

CR0SSIN(3 — WILLIAM  BERKLEY,  of  Nacmine,  Alta.  Born  at  Frome, 
Somerset,  England;  -\pril  2nd  1S93;  Educ,  Engr'g.  Matric,  Bristol  University, 
England,  1910;  1910  (July-Oct.),  dftsman,  C.  N.  R.;  1910-14,  with  C.P.R.  as  rodman. 
pile  inspr.,  field  dftsman,  asst.  instr'man,  and  instr'man;  1914-19,  overseas;  1919 
to  date,  instr'man,  C.P.R.  constrn.,  Acme-Empress  Branch. 

References;  J.  A.  Hesketh,  W.  A.  James,  C.  Flint,  H.  W.  Tyc,  T.  C.  Macnabb, 
J.  G.  Reid,  W.  D.  Mackenzie. 

FERGUSON— ANDREW  WELSH,  of  Edmonton,  Alta.  Born  at  Bearsden, 
Scotland,  Dec.  29th,  1892;  Educ,  Course  in  Geology,  University  of  Alberta;  transit- 
man,  T.C.  Ry.;  1912-14,  engr.  &  surveyor  in  charge  of  party  locating  etc.,  main 
highways,  Alta.;  1914-19,  overseas,  engr'g.  corps;  1919  (summer),  engr.  on  roads, S.  Alta.;  At  present  engr.  in  charge,  main  highway  surveys,  S.  Alta. 

References:  J.  Adam,  D.  W.  Ritchie,  J.  D.  Robertson,  J.  V.  Dillabough,  F.  S. 
Keith,  A.  G.  Willson. 

MACTAVISH— WILFRED  IAN,  of  Toronto,  Ont.  Born  at  Toronto,  Ont., 
Mar.  8th,  1892;  Educ,  1910-12,  S.P.S.  University  of  Toronto;  1912-19,  asst.  engr. 
D.P.W.,  design,  constrn.,  surveys,  and  estimates  of  wharves  etc.;  1919,  supt.  in 
charge  of  Parry  Sound  Iron  Works  Co's.  blast  furnace  &  plant  at  Parry  Sound; 
1919  to  date,  asst.  engr.,  D.P.W.  of  Canada. 

References:  J.  M.  Wilson,  K.  M.  Cameron,  W.  P.  Merrick,  A.  N.  Molesworth, 
F.  Moberly,  C.  L.  Hays,  W.  H.  Blanchet. 

McLEOD— CLEMENT  KIRKLAND,  of  Westmount,  Que.  Born  at  Montreal, 
Dec.  30th,  1889;  Educ,  B.Sc,  McGill  Univ.,  1913;  1912  (June  &  July),  chem.  lab. 
work,  Macdonald  College;  1913-15,  asst.  chem..  Canada  Cement  Co.;  1915  (June- 
Dec),  gen.  engr'g.  work,  Norman  McLcod  Ltd.,  Toronto;  1916-18,  with  Imperia 
Munition  Board  &  Imp.  Ministry  of  Munitions;  1919-20,  chem.,  Dora.  Glass  Co., 
Montreal;  June  1920,  asst.  supt..  Consumers  Glass  Co.,  Montreal,  and  Aug.  1920 
to  date  supt.  of  same  firm. 

References:  A.  C.  Tagge,  C.  M.  McKergow,  G.  R.  MacLeod,  G.  P.  Cole,  H.  W. 
Racey,  A.  W,  Sinnamon,  A.  F.  Byers,  F.  S.  Keith. 

FOR  TRANSFER  FROM  THE  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

MORTON— HAROLD  ARTHUR,  of  Winnipeg,  Man.  Born  at  Munster,  Ont., 
April  9th,  1893;  Educ,  1  year  Univ.  of  Manitoba;  At  present  taking  I.C.S.  course 
Elec  Engr'g.;  1912  (summer),  dftsman,  city  of  Moose  Jaw,  Sask.;  1913  (summer), 
with  J.  A.  Morton,  Contractor, Winnipeg;  1916-18,  overseas  with  196th  Western  Univ. 
Batt.,  as  cpl.  signaller;  1913  to  date,  with  city  of  Winnipeg  Light  &  Power  Dept.,  as 
junior  &  senior  dftsman  and  from  Oct .  1919  to  date  in  charge  of  dfting  office. 

References:  J.  G.  Glassco,  E.  V.  Caton,  C.  A. 
E.  A.  Childerhose. 

Clendcning,  J.  A.  MacGillivray, 

RICHARDSON— WILLIAM  HENRY,  of  Minitonas,  Man.  Born  at  Stockton- 
on-Tees,  England,  May  2nd,  1883;  Educ,  B.Sc.  (C.E.),  University  of  Manitoba, 
1914;  1912  (summer),  dftsman  &  reporter.  Man.  Hydrographie  Survey;  1913  (summer) 
dftsman,  G.T.P.  Winnipeg;  1914  (summer),  asst.  engr.,  I\lunicipality  of  Rockwood; 
1914-18,  overseas;  1919  (Jan.-.'^ug.),  topogr'r.  &  dftsman  on  location,  C.P.R., 
Winnipeg;  1919  to  date,  municipal  engr..  Municipality  of  Minitonas,  Man. 

References:  E.  E.  Brydone-Jack,  M.  A.  Lyons,  T.  T.  Wilson,  E.  W.  M.  James, 
E.  Markham,  C.  N.  Mitchell,  Jr.,  J.  A.  H.  O'Reilly,  H.  R.  Urie. 

TWINBERROW— JAMES  OSWALD,  of  Montreal,  Que.  Born  at  Birmingham, 
England.  Jan.  19th,  1892;  Educ,  B.Sc  (Mech.  Engr.),  McGill  Univ.  1920;  1910-12, 
ap'tice,  Gatesliead  Loco.  Works,  North  Eastern  Rly.,  England;  1912-13-14  (summers), 
with  C.P.R.  as  fitter's  helper,  fireman  and  asst.  to  Master  hiechanic;  1915-19,  with 
B.E.F.,  France  &  Italy  as  workshops  officer  in  charge  of  mtce.,  etc.,  also  on  staff  of 

ch.  insp'r.  of  mech.  transport  at  Gen.  Hqts.,  France;  May  1920  to  date,  special  engr., Canadian  Branch,  Babcock  &  Wilcox  Ltd.,  Water  Tube  Steam  Boiler  Mfgrs.  (A.M. 
Inst,  of  C.E.,  191S). 

References:  H.  H.  Vaughan,  F.  A.  Combe,  A.  R.  Roberts,  G.  H.  Dickson,  R.  E, 
Macafee,  C.  M.  McKergow. 

VON  ABO— CECIL  VIVIAN,  of  Montreal,  Que.  Born  at  Kroonstad,  Orange 
Free  State,  S.A.,  Oct.  10th,  1895;  Educ,  B.A.,  1913,  B.Sc.  (C.E.),  1917,  M.A.  (Pure 
Math.)  1918,  M.A.  (App.  Math.),  1919,  University  of  Capetown;  1918,  lecturer  in 
Graphics  &  Mech.  Engr'g.,  University  of  Capetown:  May  1920,  asst.  to  field  engr. on  reconstrn.  of  Govt.  Grain  Elevator,  Port  Colborne,  Ont.,  and  field  engr.  for  June 
&  July,  1920;  1920  (Aug.  &  Sept.),  dftsman,  C.  D.  Howe  &  Co.,  Consulting  Engrs., 
Port  Arthur,  Ont, 

References:  H.  M.  Maekay,  C.  Batho,  E.  Brown,  R.  de  L.  French,  G.  Blanchard. 
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Alcohol.  Wood  Alcohol— A  New  Industrial  Monarch.  Soi.  Am.,  vol.  121,  no.  19. 

Nov.  S.  1919.  p.  *1C2,  3  figs.  Its  production  and  utiHzation  in  United  fetatcs during  and  since  war. 

Alloys  Alt7minttm.  Ternary  Alloys  of  Aluminum  with  Magnesium  and  Copper 

(Ueber  torniire  LesicrunRcn  dos  Aluminiums  mit  Maghesium  and  Kupterh 

KudoU  Vogcl.  Zt'itschrift  fQr  anorganische  und  allgemeino  Chemie,  vol.  lU*. 

no.  4.  July  29.  1910,  pp.  205-307,  43  figs.,  partly  on  4  supp.  plates,  lests 

made  witlî  binary  and  a  number  of  ternary  alloys  showed  that  tendency  to 

binary  combinations  is  very  prevalent  among  metals  but  that  combinations  ot 
three  metals  are  less  frequent.  ?  tt     i.  t>      *. 

Some  Tests  of  Light  Aluminum  Casting  Alloys— the  Effect  of  Heat  Ireat- 
ment,  P.  D.  Merica  and  C.  P.  Karr-  Dept.  Commerce.  Technologic  1  apers 

Bur.ofStnndards.no.  139,  Oct.  24.  1919.  31  pp.,  Ifi  figs.,  partly  on  supp.  P^^}^^; 
Tensile  properties  and  liardncss  of  a  number  of  different  compositions  ol  iignt 
aluminum  casting  alloys,  comparison  of  their  resistance  t9  corrosion,  ana 
determination  for  a  few  commonly  used  compositions  of  resistance  to  action 
of  alternating  stresses.  ,     '      i   a't 

Study  Common  Aluminum  Alloys,  Robert  .T.  Anderson.  Foundry,  vol..  4/, 
no.  19.  Nov.  15.  1919,  pp.  S27-S2S.  Discussion  of  relative  merits  of  various 
aluminum  allovs  used  for  casting  purposes.  j     j     i 

Tempering  of  Various  Aluminum  Alloys  (Contribution  à  1  étude  de  la 
trempe  de  certains  alliages  d'aluminium),  Léon  Cuiller,  Jean  Durand  and  Je^ 
Galibourg.  Comptes  rendus  des  Séances  de  l'Académie  des  Sciences,  vol.  Ipy, 
no.  11,  Sept.  15.  1919.  pp.  58-511.  Experimental  study  of  processes  whicb 
were  employed  during  war  giving  various  degrees  of  hardness  to  duralumin. 

CoprER.  Copper  Silicon  Allovs -(Sur  les  alliages  cuivre-silicium),  A.  Sarifourche. 
Revue  de  Métallurgie,  vol.  16,  no.  4.  July-Aug..  1919,  pp.  240-256, 1  fig.  Forma- 

tion, composition,  methods  of  analysis  and  diagram  of  state. 

See  also  Alloys,  Aîuminum. 

Iron.  The  Electrical  Properties  of  Iron  Alloys,  E.  Gumlich.  Elecn.,  vol,  S3,  no.  2163, 
Get.  31,  1919.  pp.  494-495.  Report  of  committee  appointed  bj;  Verband 
Deutscher  Elekrotechniker  to  investigate  magnetic  properties  of  iron  in  so 
far  as  they  depend  on  chemical  constituents  and  thermal  treatment.  Translated 
from  Elektrotechnische  Zeitschrift. 

Megxesicm.     Sec  Alloys,  Aluminum. 

Silicon-.  Limit  of  Combination  of  Silicon  with  some  Metals  of  Iron  Family  (Sur  la 
limite  de  combinaison  du  silicium  avec  quelques  métaux  de  la  famille  du  fer), 
A.  Sanfourche.  Revue  de  Métallurgie,  vol.  16,  no.  4.  July-Aug.  1919.  pp. 
239-245.  Expenmental.  It  was  found  that  richest  combinations  manifest 
tendency  to  partial  dissociation  until  equihbrium  was  established  according 
to  general  equation  MxSly=Mx  Sly — z+Siz. 

See  also  Alhys,  Copper. 

TiN-ANTiMONT-.ARSKmc.  The  Ternary  Allovs  of  Tin-Antimony-Arsenic,  J.  E. 
Stand.  Metal  Indus.,  vol.  15.  no.  14,  Oct.  3,  1919,  pp.  268-275,  19  figs.  Most 
perfect  structural  arrangement  of  crystals  is  said  to  have  been  found  in  alloy 
containing  70  and  S5  per  cent  tin,  25  and  IS  per  cent  autimony,  and  4  to  5  per 
cent  arsenic. 

Tin-Thaluum.  Thallium-Tin  Alloys  (Ueber  Thallfum-Zinu-Legierungen),  Paul 
Fuchs.  Zeitschrift  fiir  anorganische  und  allesemeïne  Chemie,  vol.  107,  no.  4, 
July  29,  I9I9.  pp.  308-312,  2  figs.  Metnllographic  report  of  Institute  of 
Physical  Chemistrj-  at  Goettingen  University.     Crystallization  curves. 

ALTERNATORS 

Characteristics  of  Alternators  (Remarques  sur  les  caractéristiques  d'alter- nateurs). M.  DoHgez.  Bulletin  de  la  Société  Française  des  Electriciens,  vol.  9, 

no.  82.  July,  1919.  pp.  485-498,  6  figs. 

ALUMINUM 

Aluminum  in  Aeronautics  (L'aluminum  dans  rAéronautiquel,  M.  Grard. 
Aéronautique,  vol.  1,  no.  5,  Oct.,  1919,  pp.  183-187,  7  figs.  Introductory 
statement  giving  statistics  of  world  production  of  aluminum  and  its  physical 
and  chemical  characteristics.     (To  be  continued.) 

Industrial  Uses  of  Aluminum  (Quelques  applications  industrielles  de 

l'aluminium"»,  Jean  Escard.  Revue  d'EIectrométallurgie,  vol.  13,  no-  3.  May 
and  June.  1919,  pp.  63-72.  Aluminum  paper,- aluminum  powder,  aluminum 
photo-powders,  and  uses  of  aluminum  gas  industry. 

Allots.     See  AUoys,  Aluminum. 

AMMETERS 

British  Standard  Specification  for  Recording  (Graphic)  Ammeters, 
Voltmeters  and  Wattmeters.  British  Eng.  .Standards  Assn.,  no.  90,  Oct.  1919, 
14  pp.,  1  fig.  Limits  of  error  varies  from  1.5  to  2.5  per  cent-  of  maximum 
scale  value  for  voltmeter.  Corresponding  figures  for  ammeter  and  wattmeter 
are  3  to  35  per  cent  respectively. 

British  Standard  Specification  for  Indicating  Ammeters,  Voltmeters, 
Wattmeters,  Frequency  and  Power-Factor  Meters.  British  Eng.  Standards 
.\ssn.,  no.  89,  Oct.  1919,  24  pp.,  3  figs.  Specifications  include  both  indicating 
and  graphically  recording  instruments. 

AMMONIA 

Analysis  Liquor.  The  Estimation  of_  Cyanogen  Compounds  in  Concentrated 
Ammonia  Liquor —  11.  The  Estimation  of  Thiocarbonate.  Percy  Edwin 
Spielmann  and  Henry  Wood.  J.  Soc.  Chem.  Indus.,  vol.  38,  no.  20,  Oct.  31, 
1919,  pp.  369T-370T.  Colorimetric  method  outlined  in  Jl  of  Soc.  of  Chem. 
Indus.,  1919,  pp.  38T-43T,  extended  to  include  determination  of  thiocarbonate. 

Oxidation.  The  Oxidation  of  Ammonia.  W.  S-  Landis,  Thirty-fifth  General 
Meeting  of  Am.  E!ectro-chem.  Soc,  Apr.  3,  1919,  pp.  283-303,  4  figs.  Historical 
account  of  development  of  various  process. 

Catalytic  Oxidation  of  Ammonia  (Etude  de  L'oxydation  catalytique^  de 
l'ammoniaque),  Paul  Pasenl  and  Eugene  Decarriere.  Bulletin  do  la  Société 
chimique  de  France,  vol.  25  and  20,  no.  9.  Sept.,  1919,  pp.  4S9-507,  7  figs. 
Experimental  study  made  by  varying  form  of  catalytic  agent,  temperature 
of  reaction,  duration  of  contact  and  composition  of  gaseous  mixtures  submitted 
to  catalysis. 

AMPLIFIERS 

Sec  Vac^ium  Tubes. 

ASH   HANDLING 

Sec  Coal  Handling. 

ASYNCHRONOUS   MACHINES 

Methods  for  Testing  Asynchronous  Machine  (Perfectionnement  aux 

méthodes  d'essai  des  machines  asvnchrones),  J.  le  Monier.  Revue  générale 
de  l'Electricité,  vol.  6,  no.  10,  Oct.  IS.  1919,  pp.  499-500,  2  figs.  How  to  prevent 
errors  resulting  from  difference  of  frequency  used  in  tests  as  compared  with 
normal  frequency  of  machine. 

ATOMIC   STRUCTURE 

The  Structure  of  Atoms  (La  structure  des  atomes),  A.  Berthoud.  Revue 
généraledesSciences.  vol.30,  no.  20,  Oct.  30,  1919,  pp.  578-588.  2  figs.  Scientific 
basis  of  electron  theory  of  matter.  Conference  made  before  general  assomoly 
of  Swiss  Soc.  of  Nat  Sci. 

The  Nature  of  the  Forces  between  Atoms  in  Solids,  Ralph  W.  G.  Wyckoff. 
Jl.  Wash.  Acad.  Sci.,  vol.  9,  no.  19.  Nov.  19,  1919,  pp.  565-592.  It  is  empha- 

sized that  only  arrangement  of  outside  electrons  has  bearing  on  phenomena 
usually  included  under  term  chemistry.  Several  typical  compounds  are 
considered  with  reference  to  nature  of  forces  producing  them.  Solid  substances 
are  classified,  according  to  nature  of  forces  of  combination,  into  molecule- 
forming,  polar  and  valency  compounds. 

Atoms  and  Molecules,  Jean  Becquerel.  Sci.  Am.  Supp.,  vol.  88,  no.  2,285, 
no.  S,  1919,  pp.  260-263.  11  figs.  An  elementary  explanation  of  modern  methods 
of  proving  their  existence. 

See  Vaczium  Tubes, 

AUDIO  N 

AUTOMOBILES 

Engines.  Varied-Duty  Engines  in  Bude  Series.  Automotive  Industries,  vol.  41, 
no.  16,  1919.  pp.  764-766,  5  figs.  Construction  details  of  series  of  eight  models, 
of  four  cylinder  L-head  type. 

Darracq  8-Cylinder,  20  hp.  Engine  Has  American  Features.  Automotive 
Industries,  vol.  41,  no.  16,  Oct.  16.  1919.  pp.  756-758,  5  fig8._  Model  exhibited 
at  Paris  show  has  increased  accessibility  of  engine  parts  of  integral  manifolds 
and  cross  shaft  for  driving  water  pump  and  generator. 

An  Unusually  Powerful  Six-Cylinder  Engine.  Automotive  Industries, 
vol.  41,  no.  15,  Oct.  9,  1919.  pp.  728-731,  7  figs.     Particulars  of  Fiar  engine. 

Suère  Eight  Cylinder  Engine  Only  1.77  bv  3.54.  A\itomotive  Indu^stries, 
vol.  41.  no.  16,  Oct.  16.  1919,  pp.  760-761.  6  figs.  Shown  at  Paris  exhibit. 
V-type  motor,  of  two  castings,  said  to  have  smallest  bore  for  number  of  cylinders 
ever  built  in  France,  and  to  have  been  designed  for  quantity  production. 

Rear  Axle  Drive.  Rear  Axle  Drive  (Hinterachs-Antried) ,  Franz  Bohm.  Motor- 
wagen.  vol.  22,  no.  20,  July  20.  1919,  pp.  341-344,  9  figs.  Details  of  spur 
bevel  wheel  with  sector  shaped  bent  teeth;  advantages  of  Gleason  deaiga. 

Types.  The  10  h.p.  Day-Leeds.  Autocar,  vol.  43,  no-  1254,  Nov.  1,  1919,  pp.  731- 
733,  9  figs.  Principal  specifications  are:  10  h.p.,  four  cylinders,  64  x  100  mm.; 
two-bearing  crankshaft,  pumpfed  trough  lubrication;  inverted  leather  cone 
clutch;  three-speed  and  reverse  gear  box;  semi-elliptic  front  and  back  springs. 

Fiat.  Fiat  Has  Six  and  Two  Four  Cylinder  Models.  Automotive  Industries,  vol.  41, 

no.  16,  Oct.  16,  1919,  pp  754-755  and  781,  5  figs.  Changes  from  pre-war 
practice  by  Italian  maker  are  said  to  include  adoption  of  detachable  head, 
semi-floating  rear  axle,  lighting  and  starting  system  and  detachable  steel 
wheels. 

The  Eight-Cyhnder  20  h.p.  Guy.  Autocar,  Oct.  25,  1919,  pp.  652-655, 
11  figs.  Specifications  20  h.p.;  two  blocks  of  four  cylinders  each,  set  at  90 
deg.  ;  four-speed  and  reverse  gear;  long  semi-elliptic  springs,  rear  underslung. 

Overland-4  Design  Has  High  Production  Merit.  Automotive  Industries, 
vol.  41.  no.  15,  Oct.  9.  1919,  pp.  704 -7 OS,  9  figs.  Spring  suspension,  which 
by  overhang  extends  distance  between  spring  supports  to  130  in.  on  100-in. 
wheelbase.  is  noted  as  radical  change  made  from  usual  practice. 

The  New  11  h.p.  Rilev-  Autocar,  vol.  43,  no.  1254,  Nov.  1,  1919,  pp. 
727-730,  11  figs.  Principal  specifications  are:  11  h.p.,  four  cylinders,  65-8 
X  110  mm.  bore  and  stroke:  fabric-faced  cone  clutch;  four-speed  and  reverse 
gear  box;  semi-floating  bevel  driven  rear  axle;  half-elliptic  springs. 

The  15-9  h.p.  Rouston  Hornsby.  Autocar,  vol.  43,  no.  1253,  Oct.  25. 
1919.  pp.  646-648,  5  figs.  Specifications:  15.9  h.p.,  four  cylinders;  three-speed 
and  reverse  gear  box  on  rear  axle;  three-quarter  elliptic  rear,  semi-eîliptic front  springs. 

Trucks.     See  Motor  Trucks. 

AUTOMOBILE   SHOW 

Paris  Show  Indicates  Trend  toward  American  Practice,  W.  F.  Bradley. 
Automotive  Industries,  vol.  41,  no.  16,  Oct.  16,  1919,  pp.  751-753  and  773. 
Automobile  exhibition  shows  among  principal  changes  use  of  taper  bearings- 
detachable  cylinder  heads,  aluminum  pistons,  pressed  steel  axles,  unit  power 
plants,  batterv  ignition  and  electric  lighting  and  starting. 

Overhead' Valve  Engine  in  the  National.  Automotive  Industries,  vol.  41, 
no  14.  Oct.  2.  1919,  pp.  656-660,  8  fi^s.  Peak  is  71  B.hp.  at  2,600  r.p.m.; 
speed  range  from  3  to  65  miles  per  hour  is  provided  on  high  gear,  ratio  being 4  to  1.        . 
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PLA>iT.  Experuneutal  Brii-k  Plant  of  the  Xovn  Scotm  Stool  it  Conl  Compnny.  Ltd.. 
A,  Dawes.  Iron  &  Steel  of  Caimtia,  vol.  2.  no.  10.  Nov.  1919.  pp.  209-271. 
3  figs.  :Macliinery  consists  of  dry-pan  clay  mill,  elevator,  wire  t^crecns,  puK 
mill,  auger  brick-machine,  dies  and  wire  brick-cutting  machine. 

SiuCA-  Apparent  vs.  True  Spécifie  Gravity  of  Silica  Bricks,  Leon  R.  Office.  Jl. 
Am.  Ceramic  Soc,  vol.  2.  no.  10.  Oct-  1919.  pp.  S33-S35.  Of  27  samples  tested 
22  showwt  slightly  higher.  2  same,  and  3. a  lower  true  specific  gravity.  By 
taking  average  of  differences,  true  specific  gravity  is  found  to  be  0.011  hiRher 
than  apparent  specific  gravity. 

Slag-Lime.  Manufacturing  Slag-Limc  Brick  bv  a  New  Process  at  Illinois  Plant. 
Brick  &  Clay  Rec.  vol.  55.  no.  10.  Nov.  4.  1919.  pp.  S5S-S59,  2  figs.  Process 
is  similar  to  that  followed  in  manufacture  of  sand-lime  brick. 

BRIDGES 

Hell  Gate.  Hell  Gate  Bridge.  New  York.  Frank  "W.  Skinner.  Engineering,  vol.  lOS. 
no.  3Si>i.  Sept.  26.  1919,  pp.  412  and  410-41S.  ti  figs.,  partly  on  2  supp.  plates. 
Specifications  for  rivets;  yard  assembling  of  trusses.     (Continuation  of  serial.) 

Portable,  Miutary.  Portable  Military  Bridges.  C.  E.  Inglis.  Engr..  vol.  12S. 
no.  3326,  Sept.  2().  1919.  pp.  310-312.  1 1  figs.  Evolution  of  type  which  became 
in  later  stages  of  war  standard  bridge  for  rapid  advance  work.  Paper  read 
before  British  Assn.  for  advancement  of  Science.  Also  in  Contract  Rec., 
vol.  33,  no.  40.  Nov.  12,  1919.  pp.  1044-1049.  6  figs. 

TisiBER.  Report  on  Methods  and  Equipment  Used  in  Renewing  Timber  Bridges 
in  Whole  and  in  Part.  Ry.  Maintenance  Engr.,  vol.  15.  no.  11.  Nov.  1919, 
pp.  398-399.  1  fig.  Résumé  of  present  practice.  Committee  report  prese.nted 
at  Convention  of  Am.  Ry.  Bridge  &  Building  Assn.  Also  in  Ry.  Rev.,  vol.  65, 
no.  IS.  Nov.  1.  1919.  pp.  G42-644. 

BRITANNL\    METAL 

Some  .Votes  on  the  Constitution  and  Metallurgy  of  Britannia  Metal. 
F.  C.  Thompson  and  F.  Orme.  Metal  Indus.,  vol.  15.  no.  14,  Oct.  3.  1919. 
pp.  276-27S.  7  figs.  Heat  treatment.  Brineil  impressions  and  etchings  showing 
structure  of  tin  alloys  with  small  quantities  of  antimony  and  copper  known  as 
Britannia  metal. 

BRONZES 

High-Resistaxce.  High-Resistance  Bronzes  (Bronzes  à  haute  résistance).  Fonderie 
Moderne,  vol.  12.  no.  5.  May,  1919,  pp.  113-116,  1  fig.  Suggestions  in  regard 
to  drying  molds,  utilizing  waste  and  soldering.  From  Bulletin  Technologique 
des  Arts  et  Metiers. 

Effect  of  Phosphorus.  The  Effect  of  Phosphorus  on  Bronze.  WiUiam  Owens. 

Meta!  Indus.,  vol.  15.  Oct.  10.  1919.  p.  293.  Philip's  specification  that  for  bear- 
ings limiting  values  of  copper  and  phosphorus  be  made  S4.5  to  91  per  cent, 

and" 0.37  to  0.S5  per  cent.,  respectively,  is  recommended. 

BRUSH   HOLDERS 

Defects  to  be  Avoided  on  Yoke  Supported  Brush  Holders.  J.  A.  Horton. 
Elec.  Traction,  vol.  15.  no.  11.  Nov.  15,  1919.  pp.  772-775.  IS  figs.  Defects 
and  errors  are  illustrated  by  diagrams^and  it  is  suggested  that  when  manufactur- 

ing wooden  brush-yokes  work  should  be  done  to  correct  drawings. 

BUREAU   OF   MINES 

Description  and  Activities  of  the  Pittsburgh  Station  Bureau  of  Mines, 
E.  E.  Thum.  Chem.  &  Metallurgical  Eng..  vol.  21.  no.  7.  Oct.  I.  1919,  pp. 
432-436,  7  figs.  New  laboratory  building  costing  about  SI. 000.000  has  been 
dedicated  to  service  of  pubUc  at  Pittsburgh  by  Bur.  of  Mines.  Its  activities 
cover  wide  range  of  subjects  of  importance  to  chemical  and  metallurgical 
enterprise. 

Spans  Simplify  Coal  Storage.  John  Sinclair.  Gas.  Rec.  vol.  16,  no.9»- 
Nov.  12,  1919.  pp.  67-71,  6  figs.  Instances  where  cableways  arc  said  to  have 
proved  extremely  flexible  in  storing  and  reclaiming  coal  for  public  utilities. 

CANALS 

Construction  Railroad.  Construction  Railroad  Along  the  Queenstown-Chippawa 
Canal.  Harry  Gardner.  Eng.  World,  vol.  15,  no.  10.  Nov.  15,  1919.  pp.  11-14. 
7  figs.  Railway  system  consists  of  double  track  main  line,  single-track  loading 
line  and  three  yards  on  west  side  of  canal  and  single-track  pump  Une  on  east side. 

Head  G.\tes.  Discharging  Coefficients  for  Canal  Head  Gates,  .1.  S.  Longwell  and 
Julian  Hinds.  Eng.  &  Contracting,  vol.  52.  no.  20.  Nov.  12,  1919,  pp.  552-555. 
11  figs.  Points  out  hmitations  to  be  observed  in  application  of  formu.a  Q  = 
A  C  V  2Qh  where  Q  is  discharge.  A  is  area  of  orifice,  C  is  coefficient  determined  by 
experiment,  and  h  is  effective  head.  Also  in  Eng.  World,  vol.  15,  no.  9.  Nov.  1, 
1919.  pp.  31-35,  5  figs. 

Wasteways.  Electrically  Operated  Wastcways  of  the  Ticton  Canal,  C.  F.  Glcaaon. 
Jl.  Electricity,  vol.  43.  no.  10.  Nov.  1.5,  1919,  pp.  464-465.  2  figs.  There  are 
five  waste  ways  located  at  about  two  miles  intervals,  each  being  of  sufficient 
capacity  to  discharge  total  flow  of  canal. 

CARBON  ACTIVATION 

The  Activation  of  Carbon,  N.  K.  Chancy.  Can.  Chemical  Jl.,  vol.  3,  uo. 
11,  Nov.  1919.  pp.  372-375.  Nature  of  amorphous  carbon  as  construed  from 
study  of  defensive  methods  against  toxic  gases  used  in  warfare. 

CARBONIFEROUS  DEPOSITS 

Pre-Cambrian  and  Carboniferous  Algal  Deposits,  W.  H.  Twenhofel.  Am. 
Jl.  Sci.,  vol.  48.  no.  287.  Nov.  1919.  pp.  339-352.  5  figs.  Suggested  method  of 
origin  of  deposits- of  laminated  type  occurring  in  Lower  Huronian  of  Michigan 
and  in  Pennsylvania  and  Permian  of  Kansas  and  Oklahoma. 

BURNERS.   OIL 

See  Furnaces,  Oil  Burners. 

CABLES 

Electric  High-Texstox.  High-Tension  Electric  Cables  (Notes  et  remarques  sur 
les  cables  électriques  ̂   haute  tension).  M.  Lebaupin.  Bulletin  de  la  Société 
Française  des  Electriciens,  vol.  9.  no.  S2.  July.  1919.  pp.  447-458  and  (discus- 

sion) pp.  458-464.  1  fig.  Concerning  installation,  testing  and  exploitation  of 
network  of  cables  transmitting  energy  at  15.000  and  5  000  volts. 

High-Tension  Cables  for  Gotthard  Traction,  (Hochspamungs  Rabel  fur 
die  Gotthard-Tracktion),  Markus  Dumermuth.  Schweizerische  Bauzeitung. 
vol.  74.  no.  16,  Oct.  IS.  1919.  pp.  19.3-196.  7  figs.  It  is  noted  that  in  order  to 
judge  electric  strength  of  high-tension  cable  it  is  necessary  to  know  the  quality 
of  insulating  material  and  especially  the  stress  of  the  inner-most  layer  of 
insulating  material.  Calculation  of  dependence  of  this  stress  on  voltage, 
diameter  of  cable  and  thickness  of  layer  of  insulating  material  is  discussed. 

Hoisting.  Selection  and  Care  of  Hoisting  Cables.  Contract  Rec,  vol.  33,  no.  44. 
Oct.  29.  1919.  pp.  99S-1001.  1  fig.  Defects  to  which  ropes  and  chains  are 
subjected  and  measures  to  be  taken  to  prevent  accidents  in  hoisting  operations. 

Stjbmarine.  Notes  on  the  Localisation  of  Breaks  or  Faults  in  Submarine  Cables. 
J.  F.  Lloyd.  Elecn..  vol.  S3,  no.  2163.  Oct.  31,  1919,  pp.  498-500,  1  fig.  How  to 
calculate  combined  apparent  resistance  due  to  polarization  and  earth  current. 

CABLEWAYS 

Cableway  Built  in  1915  for  Transportation  of  Supplies  to  Army  in  Alsace 
(Transporteur  funiculaire  de  Retournemer).  F.  Mertz.  Génie  Civil,  vol.  75. 
ro.  18.  Nov.  1.  1919.  pp.  417-421,  13  figs.  Cableway  was  nearly  4  miles  long. 
It  was  operated  electrically. 

Sec  Ships,  Freighl. 

CARGO  VESSELS 

CARS 
Accidents  Accidents  Caused  by  Hand  and  Motor  Cars,  J.  L.  Walsh.  Ry.  Signal 

Engr-,  vol.  12,  no.  11,  Nov.  1919,  pp.  391-393.  1  fig.  Importance  of  proper 
inspection  and  repair  is  emphasized  and  it  is  suggested  that  rules  governing  this 
class  of  operation  be  more  generally  enforced.  Paper  read  before  Eighth  Annual 
Safety    Congress. 

Dump.  The  Economic  Disposal  of  Waste  Material,  Howard  L.  Beach.  Off.  Proc. 
Ry.  Club  Pittsburgh,  vol.  18.  no.  7,  Sept.  25.  1919.  pp.  183-197  and  (discussion) 
pp.  198-204.  4  figs.     Illustrating  various  types  of  dump  cars. 

Freight.  Economics  of  Freight  Car  Maintenance,  L.  K.  Sillcox.  Ry.  Rev.,  vol.  65, 
no.  19.  Nov.  S.  1919.  pp.  682-685.  Value  of  retirement  program,  as  drastic  as 
conditions  will  permit,  is  emphasized  particularly,  as  it  may  be  instrumental  in 
keeping  weakly  constructed  cars  out  of  heavy  trains  in  main  line  service. 

Lighting.     .Sec  Train  Ligniii\g. 

Safety  Type.  Electric  Railway  Service  with  the  Safety  Type  Car.  E.  A.  Palmer. 
Proc.  Pacific  Ry.  Club,  vol.  3.  no.  5,  Aug.  1919,  pp.  7-11.  Operating  data  of 
several  electric  companies  in  California. 

Street  Railway.     .Sec  Street  Railways. 

WheeIvS.  Car  Wheels  and  Cause  of  Defects,  W.  F.  Tidswell.  Official  Proc.  Car 

Foremen's  Assn..  Cliicago.  no.  165.  Oct.  1919,  pp.  39-57,  6  figs.  Failures  dis- cussed are  sharp  or  worn  flange,  shelled  out,  burnt  chill,  either  from  sliding  or 
from  brake  application,  worn  tread,  worn  through  chill,  chipped  flange,  chipped rim.   etc. 

CASE-HARDENING 

Improvements  in  the  Case-Hardening  Process,  D.  Hanson  and  J.  E.  Hurst. 
Proc.  Steel  Treating  Research  Soc,  vol.  2,  no.  7.  1919,  pp.  20-24  and  38-49,  6  figs. 
Experimental.  It  was  found  that  ordinary  methods  of  ease  hardening  at  or 
above  900  deg.  cent,  tend  to  lead  to  formation  of  hyper-eutectoid  layer  in  the 
case,  which  is  frequent  source  of  flaking  and  grainding  cracks. 

CAST  IRON 

Contraction.  Effects  of  the  Contraction  of  Iron,  Ernest  Schwartz.  Foundry,  vol. 
47,  no.  19,  Nov.  IS,  1919,  pp.  836-S3S,  2  figs.  Cores  \yhich  do  not  break  up  as 
casting  sets  and  faulty  designs  are  mentioned  among  principal  causes  of  cracking 
of  eastings  due  to  contraction. 

Stres-SES,  Study  on  Stresses  in  Cast  Iron  based  on  various  Burdens  (Beitriige  zur 
Kenntnis  der  Spannungen  im  Grauguss  unter  Zugrundelegung  verschiedencr 
Gattierungen).  Otto  Banse.  Stahl  und  Eisen.  vol.  39,  no.  22,  May  29,  1919. 
pp.  596-600,  4  figs.  Tests  show  that  measurements  of  outer  frame  parts  vary 
considerably  in  various  burdens.  Tests  are  said  to  show  also  that  next  to  proper 
burden  dry  sand  casting  is  one  of  means  to  avoid  stresses. 

Synthetic.  Synthetic  Cast  Iron,  Charles  Albert  Keller.  Eng.  &  Indus.  Manage- 
ment, vol.  2,  no.  17,  Oct.  23,  1919.  pp.  515-520,  4  figs.  Its  origin  and  develop- 

ment. 
CAST  STEEL 

Correct  Heat  Treatment  of  Cast  Steel.  Alvin  N.  Conarroc.  Am.  Drop 
Forger,  vol.  5.  no.  11.  Nov.  1919.  pp.  5.38-541.  Discussion  of  changes  which 
take  place  in  steel  testing  during  h.eat  treatment  and  efifect  of  cooling. 
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Safktv.  Dangerous  and  Sufe  Practices  in  Bituminous  Coal  Mines,  Edward  Stoidle. 
Dcpt.  Interior,  Bur.  Mines,  miners'  circular  22,  1919,  110  pp.,  181  figs.  Based 
on  reports  of  State  mine  departments. 

Electrical  Equipment.  Electricity  Applied  to  Coal  Mining.  C  B.  Reed.  Coal 
Industry,  vol.  2,  no.  11,  Nov.  1919.  pp.  510-513.  Discussion  of  development  of 
mining  machines  to  present  types  designed  according  to  conditions  in  different 
seams.    Reference  is  made  to  electric  haulages,  crushers  and  equipment. 

COICE 

Heating.  Why  and  How  Coke  Should  Be  Used  for  Domestic  HeatiuK.  Henry 
Henry  Kreisinger  and  A.  C.  Fieldner.  Dept.  Interior,  Bur.  Mines.  Technical 
Paper  242.  1919,  19  pp.,  1  fig.  Based  on  experiments  conducted  at  Bur.  oi 
Mines  on  burning  of  coke  and  other  fuels  in  house-heating  furnaces. 

Ovens.  Making  Coke  for  the  Blast  Furnace,  W.  F.  Sutherland.  Can.  Machy..  vol. 
21.  no.  19,  Nov.  IS,  1919.  pp.  479-4S5.  16  figs.  Operations  of  ovens  installed  at 
Hamilton  plant  steel  company  of  Canada. 

Coke  Oven  Plant  at  Hoyland  Silkstone  Collieries.  Colliery  Guardian, 
vol.  117,  no.  3049.  .Tune  6,  1919,  pp.  1343-1344,  4  figs.  Plant  comprises  Luhrig 
coal  washerj-  and  37  Semet-Solvay  ovens  with  power  plant  and  other  auxiliaries. 

Ovens.  Bt-Product,  The  By-Product  Coke  Ovens  at  Anyox,  B.C.,  and  the  Cassidy 
Colliery  of  the  Granbv  ConsoUdated  Mining  and  Smeltinc  Co.  Iron  &  8tpel  of 
Canada,  vol.  2.  no.  10,  Nov.  1919,  pp.  272-276,  6  figs.  Following  by-products 
are  obtained  :  Benzol,  toluol,  solvent  naptha,  crude  naptha  and  xylol.  Operation 
of  ovens  is  desrribed. 

The  By-Product  Coke  Plant  of  the  Algoma  Steel  Corporation  at  Sault  Ste. 
Marie,  Ontario,  Wm.  Seymour.  Iron  &.  Steel  of  Canada,  vol.  2,  no  10,  Nov. 
1919,  pp.  262-26S,  8  fies.  Addition  of  50  Wilputte  ovens,  increase  of  coal 
storage  space  and  installation  of  additional  primary  cooler. 

Steam  Prod-uction.  The  Use  of  lump  Coke  for  Steara  Production  (Die  Verwendung 
von  gP5tùckt,em  Koks  zur  Dampferzeuçung),  Alfred  Stober.  Stahl  und  Eisen, 
vol.  39,  no.  20,  May  15.  1919.  po.  525-531,  4  fiîïs.  Article  refers  to  oublication 
on  this  subject  by  writer  in  Stahl  und  Eisen  of  Aug.  24,  1916,  pp.  S20-S25  and 
relates  his  experiences  after  this  period  with  coke  fuel.  Comparison  of  Stein- 
miiller,  Babcock  and  Siller  types  of  furnace.     (To  be  concluded.) 

See  also  Refractories, 

CODES,  ELECTRIC 

See  High-Potential  Systems. 

COLLOIDAL  FUEL 

See  Pulverized  Coal. 

COLLOIDS 

Contribution  to  the  Study  of  Non-Metallic  Colloidal  Particles  (Contri- 
bucion  al  estudio  de  particulas  coloidales  no  metalic.as').  Teofilo  Isnardi,  Con- tribuf^ion  al  Estudio  de  las  Cienoias  fisir'as  y  matematicas,  Universidad  de  la 
Plata,  no.  3S,  Dec.  19  IS,  pp.  289-300,  2  fiçs.  Application  of  absorption  of 
solutions  to  determination  of  shape  of  particles. 

CONCRETE 

Distribution.  Distribution  of  Concrete  by  inclined  Chutes — III.  Engiueer,''vol. 
12S,  no.  .3326,  Sept.  26.  1919.  pp.  300-301,  2  figs.     Traveling  plants. 

Installations  for  Distributing  Concrete  by  Gravitation  (Instalaciones  para 
distribuir  el  hormigon  por  pravitacion).  R.  Eiriz  Sequeiros.  Ingcnieria,  vol. 
23,  no.  7,  Oct.  1,  1919,  pp.  277-294,  U  figs.  Considerations  in  regard  to  selec- 

tion of  slope  and  mechanical  details. 

Motion-Picture  Study.  Better  Concrete — I,  II.  Nathan  C.  Johnson.  Sci.  Am. 
Supp.,  vol.  88,  nos.  22S4  and  22S5,  Oct.  25  and  Nov.  S,  1919.  pp.  236-237  and 
251.  and  276-277,  15  figs.  Oct.  25:  Motion  picture  studies  of  existing  conditions; 
suggested  improvements.  Nov.  8:  Motion  picture  studies  of  air  voids,  effects 
of  violent  stirring,  disintegration  and  softening. 

Reinforced.  Notes  on  Reinforced-Concrcte  Construction,  Geo.  Allen.  Mech. 
World,  vol.  66,  no.  1712,  Oct.  24,  1919.  p.  200.  Waterproofing;  properties  of 
reinforcing  bars.  (Concluded.)  Paper  read  before  Junior  Instn.  of  Encrs. 

Transversal  Shrinking  of  Roinforced-Concrete  Structures  (Sur  les  effets 
transversaux  du  retrait  dans  les  ouvrages  en  béton  armé),  G.  Guillaumin. 
Comptes  rendus  des  séances  de  l'Académie  des  Sciences,  vol.  169.  no.  10,  Sept. 
8,  1919,  pp.  465-467.  Calculations  based  on  empirical  equations  developed  from 
experimental  measurements.  Reference  is  made  to  previous  communicatirins 
in  Comptes  rendus. 

Sea  Water.  Concrete  ïn  Sea  Water.  J.  L.  Harrison.  Concrete,  vol.  15,  no.  5.  Nov. 
1919,  pp.  198-200,  4  figs.  Deductions  from  investigations  made  in  Philippine 
Islands. 

Steel,  Bond.  Bond  Between  Steel  and  Concrete,  M.  O.  Fuller.  Concrete,  vol.  15, 
no.  5,  Nov.  1919,  pp.  201-203.  5  figs.  Tests  made  both  with  concrete  tamped 
paralel  to  axis  of  steel  and  with  concrete  tamned  normal  to  axis.  Comparison 
of  results  presented  show  that  concrete  vertically  tamped  possesses  much  higher 
bond  stress. 

CONDUCTIVITY 

Measurement  of  the  Conductivity  of  Solutions,  H.  I.  Schlesinger  and  F.  H. 
Reed.  _  Jl.  Am.  Chpm.  Soc.  vol.  41.  no  11.  Nov.  1919,  pp.  1727-1732,  1  fig. 
It  is  nointed  ont  thnt  even  though  minima  obtained  in  measurement  of  resistance 
of  solution  by  usual  method  may  be  perfectlv  sharp,  results  may  nevertheless 
be  incorrect  and  criteria  for  determining  reliability  of  measurements  and  methods 
for  overcoming  some  of  difficulties  encountered  are  suggested. 

CONDUCTORS 

British  Standard  Specification  for  Diraentions  of  Insulated  Annealed  Copper 
Conduf'tors  for  Electric  Power  and  Light.  Including  Pressure  Tests.  British 
Eng.  Standards  Assn.,  no.  7,  July  1919,  .S3  pp.  Specification  does  not  deal  with 
composition,  quality  or  durability  of  insulating  material  used  as  dielectric. 

CONDUITS 

The  Economical  Design  of  Water  Conduits,  W.  T.  Taylor.  Engineer,  vol. 
128,  no.  3326,  Sept.  26,  1919.  pp.  293-295,  3  figs.  Graphs  for  determination  of 
conduit  cross  section. 

COLUMNS 

Stresses  in  Rods  under  Axial  Pressure,  Bent  by  Single  Loads  (Beanspru- 
chung  axial  gedruckter.  durch  Einzellasten  gebogener  Stabe),  Karl  Arnstein. 
Eisenbau,  vol.  10,  no.  7,  July  1919,  pp.  151-156,  5  figs.     Equations. 

COMMUTATORS 

The  Trueing  of  Commutators.  W.  F.  Sutherland.  Power  House,  vol.  12, 
no.  18.  Nov.  5,  1919,  pp.  483-486,  9  figs.     Illustrating  methods  used. 

COMPASSES 

The  Electrical  Gyro  Compass,  0.  B.  Whittaker.  Eng.  World,  vol.  15,  no. 
10,  Nov.  15,  1919,  pp.  39-43,  7  figs.  Principle  of  operation,  manufacture  and 
inspection.  Abstract  from  lecture  deUvered  before  Am.  Soc.  of  Mech.  Inspec- 
tors. 

New  Gyroscopic  Compass  (Ein  neuer  Kreiselkompass),  O.  Martienssen, 
Zeitschrift  fur  Instrumentenkunde,  vol  39.  no.  6,  June  1919,  pp.  165-18'*,  16 
figs.  Description  and  theory  of  new  model,  with  reference  to  former  study 
published  in  Zeitschrift  f.  Instrumentenkunde,  vol,  32,  p.  309,  1912. 

COMPRESSORS 

Economy.  Some  Elements  of  Economy  in  Air  Compression.  Wm.  Carter.  Can. 
Min.  .71-,  vol.  40.  no.  44,  Nov.  5.  1919,  pp.  S23-S29  and  S31.  Greatest  value  of 
water  jacketing  is  seen  in  its  effect  on  lubrication  and  resultant  wearing  qualities 
of    machine.     (Concluded.) 

Motor  Protection.  Electro-Pneumatic  Device  for  Electrically  Driven  Air  Com- 
pressors. Geo.  J.  Duckett.  Elecn..  vol.  83.  no.  2163,  Oct.  31.  1919,  pp.  504-505, 

3  figs.  Suggested  automatic  arrangement  in  form  of  decompressor  for  releasing 
cylinder  compression  on  starting  up  motor  allowing  normal  current  to  flow  and 
thus  saving  starter  contacts. 

Rotary^  A  Perfected  High-Pressure  Rotary  Compressor,  Chester  B.  Lord.  Mech. 
Eng..  vol.  41,  no.  11.  Nov,  1919.  pp.  877-87S  and  905.  Excessive  end  pressure 
said  to  be  overcome  by  floating  plates  at  ends  of  cylinder  held  in  intimatecontact 
with  rotor  by  pressure  generated  by  m.aobine  itself.  A  volumetric  efficiency  of 
92  per  cent  is  claimed. 

CONSTRtîCTION  STANDARDS 

Is  There  Need  for  Further  Standardization  in  American  Construction 
Activities?  Earnest  T.  Trigg,  Jl.  Engrs.  Club  Philadelphia,  vol.  36,  no.  180, 
Nov.  1919,  pp.  418-423.  Review  of  results  obtained  from  use  of  construction 
itandards  already  adopted.  Possibilities  for  farther  development  in  engineering^ 
commercial  and  business  practice,  legislation  and  city-planning  standards. 

CONTACTS 

Contacts  and  Contact  Material.  H.  von  Fleischbein.  Telephone  Engr.. 
vol.  22,  no,  5.  Nov.  1919,  pp.  19-20,  3  figs.  Devices  developed  with  view  of 
preventing  welding  of  contact  points  and  neutralizing  effect  of  dust  on  contacts. 

Translated  from  "Elektrotechnische  Zeitschrift," 

CONTRACTS 

Contracts — A  Comparison  of  "Cost-Plus"  with  other  Forms,  Ernest  Wilder 
Clarke.  E^g.  World,  vol.  15,  no.  1,  Nov.  15,  1919,  pp.  15-17.  Based  on 
writer's  experience  during  past  few  years  with  "cost-plus"  form  of  contract, 

CONTROLLERS  I 

Improvements  in  Contactor  Types  of  Industrial  Controllers,  H,  D,  James. 
James,  Elee.  Jl„  vol.  16,  no.  11,  Nov.  1919,  pp.  489-493,  12  figs.  Explaining 
action  and  operation. 

CONVERTERS 

Improvements  in  the  Starting  and  Controlling  of  Rotary  Converters» 
Elecn.,  vol.  83.  no-  2163,  Oct.  31,  1919,  pp.  492-493,  5  figs.  Scheme  of  con- 

nections of  self-synchronizing  converters  of  General  Electric  Co.,  Ltd.  Essen- 
tial features  are  specially  designed  synchronizing  switch  and  choking  coils. 

;  CONVEYORS     , 

Notes  on  the  Uses  of  Spiral  Conveyors.  Coal  Trade  Jl.,  vol,  50,  no.  35, 
Aug.  27,  1919,  pp.  1048-1049,  Tables  of  capacities  based  on  tests  and  experience- 
with  screw  conveyor  installations. 

I 



J  U  L  K  N  A  L     O  1       1  il  I      I    \  < .  I  N  t  t  K  I  N  < .      I  N  s  I   I   I   »     f  ■^     <>  (      (     ̂   \   ■>  f  » 

UUUI*tJL4UK 

a^ma***»»»»      Vwl«»  ̂ m  lew  Wmr  K  i prt    r>   W    Jiir.R 

■  .Ui»U  Imt   tLu  UMtt  -J    ««•  l«i*ta-4  ka    illill    !■■    I  1 1  tl.l  |«v 

-  \  t  I  V  I  1 1'  1. 

'■f        *  •.»a*^-j^U.-L.    jl  t 

iS4ni>«f9r*Tiai      lh»tm.fTiT ii  M.-.i:i.j  «v.trt.,.  r  N  •!,..: 
Mr     t.. :.;.=!     r  ;^.y, 

Tt^,,     M     1     -^\. 

Itv  tl    At.  1    Slr*l    Sl»n,li, loi -   U> 

-J. 

■  *»- 

    ...,,-.._   e        .  -..^      ,    ...^  .,  ..l.U| 

I  u«v4iMni  ttiifa  «ioscniHjoii  ul  tj  pt»  erf  cuaunga  aiul  VMrthuoa  ol  aKkll' 

COTTON  GINS 

riy   uf  tllc 

lit-     Su«- 

UAUJi 

Vftl, 
lb  t  .. 

Nr»  '"i  »ip-f  s*tKi, 

'i^\  • 'Jir  *i  !_■>-" .'IV •-• 

niL-1  I.  KNCtXES 

COTTON  ÏVDUSTRV 

RflM«rrha  Nr>< 

■ilah'iaKwj  ib  Onmt  Bnuûn. 

u  lutiustry.  H.  E   Howe  en 
P    114-(15      Urs«B  foru>  itoo 

■■1   I-      l'^'i..    .--    ;^r!^  L^i 

LN'TlAL  EQUATION  S 

ClL\M-à 

M-.      I.'„. •      •    '    l*».  Qo.  13.  Dec   lttl9.  pp.  592- ■■d  br<r«iui«  tmo  r«D  b«  amni 

m: 
lUe   ol    Bi 
7S.  no.  i;. <»  .  partly 

•v*k  oi  Craa«« — I.     Merh    Wurld.  vol   66.  tu>.  ITlï, 

u.;    .i.  l'Jij,  i*it    Ivv-Juu.  S  fic>-     IUu*u«ttiic  cuticfa  buUt  up  «-ith  pU(«*. 

dix: 

'.Je*  i;rtf.:uji...j 

Dli 

l'y. 

.   to 

-    -Tir, a, r    ïui--J  =  i:  u- latr     a:.i     i-'^'i      ('.«rr     it-iui'».-!     ï.t    «.'*  rr- -  .îiiC     irfti-n    oi 

UMtvWi^  part*,  and  pover  r««4ulr«d  lo  ovrrrome  rf  litancy  ui  «-uid. 
i'r«wi.  vol. 

(  pyritic 

CBYSTAUS 

'M. 

.aiou 

iwo 

l>.~   IW 
oni: 

UU_i_«    l>.j!r. 

llMtÈi  Â  W  l0««r..  nKwf«lua0fu  wct^  *^  ttBr«wra  »*Ht  >*rvrv«  ̂  

1 
1  . IWl. 

^   i  ii_»i   \.'> 

\.>lr>  >>a  Oifioin  Prsrùrc.  J.  Ba(lry  Mx-h.  Workd.  vul.  M,  no.  I7IS. 
(.M  31.  I»lï,  pp  aos.  CupoU  rmlruUuoo»  Kod  (orauln*  eipnaauc  mctio^ 
(Conrludad.  >   rapcr  nad  More  L^ntmaliu*  Brancti  of  BritMb  FouadrTB*n'* 

IjtDiCATOk^ 

On    -. 
dnirrd  lo 



JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 

DIUI-UNG  MACHINES 

Reopnt  Machine  Tool  Developments — VI,  Joseph  Horner.  EnginccriiiE. 

vol.  lOS.  no.  2S(M,  Sept.  2fi.  VM»,  pp.  400-103.  IS  figs.  High-speed  sensitive drilling  mnehines. 

DROP  FORGING 

The  Anatomy  of  a  Drop  Forging,  Leslie  Aitchison.  Am.  Drop  Forger, 
vol.  5,  no.  II.  Nov.  1919.  pp.  531-53S.  12  figs.  Points  ont  how  drop  forgings 

possess  sUucturc  of  steel  ingot  and  explains  different  types  of  forgings 

DRYDOCKS 

See  SliipUuililins.  -Veic  Orleans. 

Set  Kiln  Drj/inj. 

DRYING 

DURALUMIN 

The  Micro-Mechanism  of  the  Ageing  of  Duralumin.  Zay  Fefïrics.  Metal 

Indus.,  vol.  l.^.  no.  14.  Oct.  3,  1919,  pp.  27S-2S0.  Observations  conecrmng  heat treatment  of  cluralumin. 

DYNAMICAL  SYSTEMS 

On  Hamilton's  Principle  and  the  Modified  Function  in  Analytical  Dynamics, 
G.H.  Livens.  Proc.  Roy.  Soc.  of  Edinburgh,  vol.  39,  no.  2,  191S-19,  PP- J13- 
119.  Concerning  analytical  questions  involved  in  derivations  of  modified 
Lagrangian  function  for  dynamical  system. 

ELECTRIC  POWER  TRANSMISSION 

Busses.  California  220-Kv.  Transmission  Bus.  Elec.  World,  vol.  74.  no.  14,  Oct.  4, 
1919.  pp.  743-745.  Proposal  to  interconnect  high-tension  systems  of  that  state, 
of  which  a  220-liW.,  1100-milc,  l,.iOO,00(l-lcw.  line  shall  form  backbone. 

Circuits.  Electrical  Characteristics  of  Transmission  Circuit — IV,  Wm.  Nesbitt. 
Elec.  Jl.,  vol.  16,  no.  11,  Nov.  1919.  pp.  4.SÔ-4S9.  Table  showing  approximate 
voltage  limitation  resulting  from  corona  based  on  F.  W.  Peck's  formulae. 

IIioh-Tension  Lines.  Cost  of  BuildiiiR  a  33.000  Volt  Line.  Elec.  World,  vol.  74, 
no.  15,  Oct.  11,  1919,  pp.  798-799,  4  figs.  Steel  pole  line  32  miles  in  length 
equipped  with  no.  1  Copper  wire  is  said  to  have  been  erected  in  middle  west  at 
price  of  S3.1S1  per  mile  in  191.S  when  labor  cost  was  particularly  high. 

An  Extension  of  the  Step-by-Step  Method  of  Transmission  Line  Computa- 
tion. Frederick  Eugene  Pernot.  University  of  Ca).  Publications  in  Engineer- 

ing, vol.  2,  no.  4,  July  10,  1919,  pp.  131-13S.  Carying  through  analytical  solu- 
tion with  receiving  end  voltage  and  current  represented  merely  hy  symbols 

without  assuming  any  values  for  them. 

Sec  also  nigh-Potential  Systems. 

ELECTRIC  RAILWAYS 

Freight.  Trolle.v  Freight  in  New  England.  R.  E.  Cosgrove.  Elec.  Traction,  vol.  15, 
no.  11,  Nov.  15,  1919.  pp.  750-752.  Growth  of  trolley  freight  in  New  England. 
There  are  now  175  scheduled  daily  freight  cars  operating  in  New  England  over 
1750  miles  of  track,  giving  employment  to  850  people.  Paper  read  before 
meeting  of  New  England  .Street  Ry.  Club. 

N*«^  Y^ORK  St.\te.  Electric  Railways  of  New  York  State.  Elec.  Ry.  Jl.,  vol.  54. 
no.  14.  Oct.  4.  1919,  pp.  688-690.  Report  of  conference  of  executives  on  condi- 

tion of  industry  held  at  Syracuse  on  Sept.  18  under  auspices  of  "Committee  of 
Ten,"  New  York  Elec.  Ry.  Assn. 

EARTIIQUAICES 

The  Propagation  of  Earthquake  Waves  Through  the  Earth  and  Con- 
nected Problems.  C.  G.  Knott.  Proc.  Roy.  Soc.  of  Edinburgh,  yol.  39,  no.  2, 

191S-19,  pp.  157-20S,  9  figs.  Determination  of  laws  of  propagation  of  seismic 
waves  based  upon  method  of  calculation  in  which  no  assumptions  are  made 
between  velocity  of  propagation  and  distance  from  earth  center. 

EARTH  SLIDES 

Earth  .Slides  in  Winnipeg  Aqueduct  Construction,  Douglas  L.  McLean. 
Can.  Engr..  vol.  37.  no.  21,  Nov.  20,  1919,  pp.  469-471.  7  figs.  Bearing  tests 
said  to  have  demonstrated  instability  of  soft,  dark  clay,  anab'sis  of  which  showed 
15  per  cent,  of  moisture  and  water  of  combination. 

EDUCATION 

The  Education  of  the  Workingman,  W.  L.  Grant.  Queen's  Quarterly, 
vol.  27,  no.  2,  Oct.  1919,  pp.  159-16S.  How  in  England  and  Scotland  education 
of  adult  workman  is  being  linked  up  with  trained  minds  of  universities.  Paper 
read  before  College  and  High  School  Section  of  Ontario  Educational  Assn. 

EJECTORS 

Water  Ejector — Theorv  and  Design.  E.  J.  Laschinger.  Jl.  South  African 
Instn.  Engrs..  vol.  18.  no.  3.  Oct.  1919,  pp.  54-58,  2  figs.  Including  equations 
which  establish  radius  with  regard  to  quantities,  size  of  jet  and  throat  efficiency 
expressed  in  terms  of  ratio  of  available  head  to  lift. 

ELECTRIC-CAR  CONTROLLER 

Electro-Magnetic.  Walter  S.  GoU.  J].  Cleveland  Eng.  Soe.,  vol.  12.  no. 
1,  July  1919,  pp.  49-57,  2  figs.  Construction  and  operation  of  electric-ear  con- troller. 

See  also  Controllers. 

ELECTRIC  DRIVE 

M  iCHiN-ES.  Electric  Power  in  Engineering  Works.  G.  W^.  Stubbings.  Eng.  &  Indus. 
Slanagement,  vol.  2.  no.  17,  Oct.  23,  1919,  pp.  526-528.  3  figs.  Illustrating 
installations  of  motor  driving  gear  running-in  machines,  drills,  buttoning  ma- 

chines, presses,  etc.   ' 

See  also  RolUng  Mills  and  Mills,  Auxiliary  Drives. 

ELECTRIC  FURNACES 

See  Furnares,  Electric  and  Ferro-Alloys. 

ELECTRIC  POWER  SUPPLY' 

Electric  Power  Supply  During  the  Great  War — II.  Arnold  B.  Gridley  and 
Arnold  H.  Human.  Jl.  Instn.  Elec.  Engrs.,  vol.  57,  no.  285,  Aug.,  1919.  pp. 
.541-546.     Electrical  plant  manufactury. 

Limits.  Ximits  of  Alternating  Current  Power  Transmission  (Ueber  die  Grcnzen  der 
Kraftûbertragung  durch  Wechselstroma).  Elektrotechniseher  Anzeiger,  vol. 
30,  no.  75.  July  22.  1919.  pp.  349-350.  Comparison  of  advantages  and  disad- 

vantages of  d.  *e.  and  a.  c.  for  long  distance  transmission. 

ELECTRICAL   MACHINERY 

Cooling  Devices  for  Electric  Machinery  (Neuere  Kiihleinrichtuiigcn  fiir 
elektrische  Maschinenl.  Elektrotcchnischer  Anzeiger,  vol.  36,  nos.  61  and 
62,  June  19  and  22,  1919.  pp.  279-280  and  283-284,  11  figs.  Description  of 
types  made  by  Brown. Boverià  Co.,  Siemens-  Schuckert-Werke  and  Allegeraeine 
Elektrizitats-Gesellschaft.     (To  be  continued.) 

ELECTRICITY 

Distribution.  National  Distribution  of  Electrical  Energy  (L'ne  distribution  nationale 
d'énergie  électrique).  F.  Scoumanne.  Revue  générale  de  l'Electricité,  vol.  6, 
no.  18,  Nov.  1.  1919,  pp.  594-608,  4  figs.  Discussion  of  economical  advantages 
and  mechanical  possibiUties  of  establishing  such  a  system.  Question  if  treated 
in  general  without  reference  to  conditions  in  any  particular  nation. 

Electricity  as  an  Industrial  Power.  Hastings  Read.  Indus.  Australian 
&  Min.  Standard,  vol.  62,  no.  1610,  Sept.  18.  1919,  pp.  547-559,  19  figs. 
Western  Censtralian  government  scheme  of  distribution  from  central  station. 

Domestic  Uses.  Domestic  Uses  of  Electricity  (l'Electricité  au  foyer),  W.  Vaillan- 
court.  Revue  trimestrielle  Canadienne,  vol.  5,  no.  19,  Nov.  1919,  pp.  293-310. 
Comparative  costs  of  heating,  washing,  etc.,  by  electricity  and  coal.  Figures 
in  Canada,  United  States  and  Norway  are  given. 

Inerti.\.  Inertia  of  Electricity  (La  Inercia  de  la  Electricidad);  Racardo  Gans. 
Contribucion  al  estudio  de  las  ciencias,  fiscias  y  matematieas,  Universidad 
acional  de  la  Plata,  no.  38,  Dec.  1918,  pp.  225-230.  4  figs.  Criticism  of  claims 
made  by  P.  de  Heen  in  Mémoire  de  la  Société  Royale  des  Sciences  de  Liège, 
vol.  6,  1905,  p.  24,  where  in  article  on  matter,  its  origin,  its  evolution  and 
its  end  he  claims  to  have  observed  centrifugal  forces  developed  by  electric 
current  flowing  through  spiral  wire.  Writer  claims  that  forces  observed  by  de 
Heen  were  well-known  electromagnetic  forces  between  mobile  and  fixed  parts 
of  circuits. 

ELECTRIFICATION,    RAILWAY 

Australia.     Railway  Electrification  in  Australia.     Ry.  Rev.,  vol.  65.  no.  IS,  Nov.  1. 
1919,  pp.  631-638.  10  figs.     LTpwards  of  200  miles  of  line  have  been  electrified 

-       in  carrying  out  scheme  of  ultimately  intended  to  cover  entire  system  of  state- 
owned  lines  as  well  as  to  concentrate  in  one  large  project  greater  portion  of 

power  development  needed  by  industries  of  common-wealth. 

France.  '  Results  of  Electrification  of  French  Railways,  Fred  W.  Scholz.  Tele- 
phone Engr.,  vol.  22,  no.  5,  Nov.  1919,  pp.  38-40,-3  figs.  Troubles  caused  to 

telephone  ser\nce  through  interference  of  railway  lines.  Translated  from 
Annales  des  télégraphes  et  téléphones. 

South  Africa.  The  electrification  of  the  South  .\frican  R;iilways.  Ry.  Gaz  .  vol.  31, 
no.  18,  Oct.  31,  1919.  pp.  561-565,  7  figs.  Report  presented  by  Merz  and 
McLellan,  consulting  engineers  to  South  African  government  railways.  Econo- 

mic aspect  of  electrification  is  studied  and  from  analysis  of  local  conditions  system 
of  electrification  is  developed.  Also  in  Elecn.,  vol.  83,  no.  2164,  Nov.  7.  1919, 

pp.  520-521. Spain.  Electrification  of  Spanish  Railway  (Electrification,  de  los  Ferrocarrilos 
Espanoles),  D.  Luis  Sanchez  Cuervo.  Revista  de  Obras  Publicas,  vol.  67, 
no.  2293,  Sept.  4,  1919,  pp.  437-440.  Economical  aspect  of  problems.  (To 
be  continued.) 

Switzerland.  Electrification  of  Swiss  Railways,  F.  Dossenbaeh.  Jl.  Electricity, 
vol.  43,  no.  10,  Nov.  15,  1919,  pp.  469-470,  1  fig.  Present  development  and 
plans  for  future  electrification. 

United  States.  The  Prospects  of  Railroad  Electrification  in  American  and  Abroad. 
Street  Ry.  Bui.,  vol.  19,  no.  11,  Nov.,  1919,  pp,  427-429.  High  cost  and 
inadequate  supply  of  fuel  in  Europe  make,  in  opinion  of  «Titer,  railroad  electri- fication there  inevitable. 
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FIRE   HAZARD 

Dry  Csll  Batteries.  Fire  Hazard  of  Drv  Cell  Batteries.  H.  L.  Miner.  Quarterly 
of  the  Nat.  Fire  Protection  Assn.,  vol.  13,  no.  2,  Oct.  1910.  pn  14S-150.  1  fig. 
Due  to  their  becoming  short-circuited. 

FIRE   HYDRANTS 

The  Care  of  Fire  Hvdrants  in  Winter  Weather  iu  Montreal,  T.  W.  Lesage. 
Quarterly  of  the  Nat.  Fire  Protection  Assn.,  vol.  13.  no.  2,  Oct.  1919,  pp.  137-138 
1  fig.     Organization  of  staff  of  inspectors. 

FIRE   PROTECTION 

Aeroplaxes.     See  Aeroplanes,  Fire  Protection. 

Building  Construction'.  Building  Construction  and  Fire  Protection,  .T.  Grove 
Smith.  Contract  Rec,  vol.  33,  no.  45.  Nov.  5.  1910,  pp.  1022-1025.  From 
report  on  fire  waste  in  Canada  of  Dominion  Fire  Commissioner. 

Eqoipuent.  Railway  Fire  Protection  Equipment,  C.  R.  Knowles.  Ry.  Rev. 
vol.  65.  no.  IS.  Nov.  1,  lOIO.  pp.  645-1)43,  2  figs.  Agents  in  use  on  railway 
are  enumerated  to  be:  Bicarbonate  of  soda,  caustic  soda  and  sulphuric  acid, 
carbon  tetrachloride,  dry  sand  and  water.  Paper  read  before  Am.  Ry.  Bridge 
&  Building  A&sn.  Also  in  Ry.  Maintenance  Engr.,  vol.  15,  no.  11,  Nov.  1919, 
pp.  404-407.  5  figs. 

See  also  Gas  Masks  and  Stdphite. 

FLaME  VELOCITY 

Flame  Velocity  in  Inflammable  Gases,  J.  D.  Morgan,  Engineering, 
vol.  lOS,  no.  2S0S,  Oct.  24.  1919.  pp.  535-533,  7  figs.  Derivation  of  expression 
extablishing  proportionality  between  flame  velocity  and  gas  pressure  during 
combustion  of  inflammable  gases. 

FLUORESCENCE 

Conditions  of  Excitation  of  Fluorescence  (Sur  les  conditions  d'excitation 
de  la  fluorescence),  L.  Bruninghaus.  Comptes  rendus  des  séances  de  l'Académie, 
vol  169.  no.  12,  Sept.  22,  1919,  pp.  531-531.  From  experiments  it  is  concluded 
that  phenomena  of  phosphorescence  and  fluorescence  are  characterized  by 
property  that  intensity  of  luminosity  is  maximum  when  solution  is  highly 
diluted  and  exciting  radiation  very  feebly  absorbed. 

FORGING 

Ambbican  Practice.  Making  and  Heat-Treating  Heavy  Forgings.  Machy. 
(Lond-.),  vol.  15.  no.  379,  Oct.  30,  1919,  pp.  129-135,  11  figs.  Examples  of 
American  practice  in  production  of  heavy  gun  ingots  and  forgings. 

Plant.  Allis- Chalmers  Heavy  Forging  Plant.  Am.  Drop  Forger,  vol.  5,  no.  11  Nov. 
1919.  pp.  527-530.  7  figs.  Equipped  with  3000-ton  hydraulic  press,  1000-ton 
press  and  series  of  hammers.  Attention  is  called  to  features  of  design  which 
permit  of  future  exoansion  of  plant.  Also  in  Blast  Furnace  &  Steel  Plant, 

vol.  7.  no.  11,  Nov."l919.  pp.  533-536,-7  figs. 
Temperatures.  Forging  Temperatures  and  Rate  of  Heating  and  Cooling  of  Large 

Ingots,  F.  E.  Bash.  Blast  Furnace  and  Steel  Plant,  vol.  7,  no.  U,  Nov.  1919, 
pp.  561-565  and  573,  3  figs.  Results  of  tests  claimed  to  show  that  an  optical 
pyrometer  can  be  used  to  determine  when  an  ingot  is  ready  to  forge.  Data 
offers  suggestions  for  proper  heating. 

FOUNDRIES 

Cast  Steel.  Examples  of  Practical  Utilization  in  Founding  Industry  of  Results 
of  Physical  and  Chemical  Tests  (Exemples  d'utilisation  dans  la  pratique 
Industrielle  de  la  fonderie  de  fonte  des  résultats  d'essais  physiques  et  chimiques, 
.T.  Seigle.  Fonderie  Moderne,  vol.  12.  no.  5,  May  1919,  pp.  107-111,  13  figs. 
Graphs  indicating  physical  properties  of  east  steel  of  various  composition, 
From  Bulletin  de  la  Société  de  l'Industrie  Minérale. 

Comparisons.  Foundry  Comparisons,  H.  G.  Barrett.  Foundry  Trade  Jl.,  vol.  21, 
no.  214,  Oct.  1919.  pp.  73S-743.  11  figs.  Concerning  different  types  of  runners, 
and  various  operations  in  founding  brass  and  malleable  cast  iron.  Paper  read 
before  Lond.  Branch  of  Instn.  of  British  Foundrymen. 

See  also  Furnaces,  Electric. 

FREQUENCY 

Standardization  of  Frequency  in  Italy  (Delia  Unificazione  delle  Frequenze 
in  Italia^.  U.  del  Buona.  Elettrotecnica.  vol.  6.  no.  26,  Sept.  15.  1919, 
pp.  550-552.  Value  of  50  periods  proposed  as  standard  for  whole  of  Italy  by 
Committee  of  Associazione  Elettrotecnica  Italiana. 

FRICTION 

Weighing  of  the  relative  Friction  Between  Two  Solids  (La  pesée  d'un frottement  pendant  le  glissement  relatif  des  deux  solides  en  contact),  Jules 

Andrade.  Comptes  rendus  des  séances  de  l'Académie  des  Sciences,  vol.  169, 
no.  15,  Oct.  13,  1919,  pp.  638-639.     Suggested  experiment. 

FUEL 

Comparative  Costs.  Some  Phases  of  the  Fuel  Problem,  George  A.  Orrok.  Elec. 
World,  vol.  74.  no.  15.  Oct.  11,  1919,  pp.  801-803.  3  figs.  Comparative  costs 
•f  coal  and  oil  in  heat  equivalents  and  relation  of  prices  of  coal  to  price  of  oil 
in  heat  equivalent. 

Economy.  Fuel  Economy.  Chcm.  News,  vol.  119,  no.  310,  Oct.  24,  1919.  pp.  195- 
19S.  Committee  report  of  Britisli  Assn.  for  advancement  of  science.  (To 
be  continued.) 

iSee  also  Coal  Conservation. 

Supply.  Present  Fuel  Supply  from  an  Engineering  Stanilpo'ut,  H.  M.  Chance 
Jl.  Engrs.  Club  Philadolphiu,  vol,  36,  no.  180,  Nov.  1919.  pp.  414-417.  Call- 
attention  to  fact  that  while  mines,  equipment  and  coal  rcKourcos  are  adequate 
to  supply  any  possible  demand,  nevertheless  ability  of  operator  to  mine  is 
limited  in  part  by  labor  shortage  and  principally  by  in  adequate  and  irregular 
car  service  and  by  irregularity  in  purchases  by  consumers. 

FURNACES 

Combustion  Contkol.  Method  and  Apparatus  for  ControUng  Combustion  in 
Automatically-Stoked  Furnaces  (Méthode  rapide  et  appareils  de  contrôle 
des  foyers  il  chargement  automatique),  Marcil  Chopin.  Cjénie  Civil,  vol.  75, 
no.  18,  Nov.  1,  1919,  pp.  421-425,  3  figs.  Schematic  arrangement  of  Chopin 

system. Electric.  Electric  Furnaces,  J.  H.  Stansble.  Foundry  Trade  Jl,  vol.  21,  no.  214, 
Oct.  1919,  pp.  703-707  and  (discussion)  pp.  707-708,  Notes  on  Stassano, 
Rennerfelt,  Heroult,  Girod,  Hering  "Pinch"  and  Greaves-Etciiells  furnaces. 
Paper  read  liefore  Birmingham  Branch  of  Instn.  British  Foundrymen. 

Large  Electric  Steel  Melting  Furnaces,  Victor  Stobie.  Elecn.,  vol.  S3, 
no.  2164,  Nov.  7,  1919,  pp.  526-52S,  4  figs.  Observations  in  regard  to  wiring 
diagram  and  shapes  of  furnaces  transformers  and  automatic  electrode  regulators. 
Abstract  of  paper  read  before  Instn.  Elec.  Engrs. 

Modern  Electric  Furnace  Practice  in  Foundries,  W.  E.  Moore.  Mech. 
Eng.,  vol.  41,  no.  \1,  Nov.  1919,  pp.  874-876.  Comparative  operating  costs 
are  presented  which  bring  out  marked  economy  of  electric  furnace  processes 
over  converter  process  of  producing  liquid  steel. 

Production  of  industrial  Metals  in  the  Electric  Furnace  (Herstellung  von 
industriell  verwertbaren  Metallen  im  Elektroofen).  H.  Baclesse.  Elektro- 
technischer  Anzeiger,  vol.  36,  no.  13,  16,  18,  Feb.  13,  23  and  Mar.  2,  1919. 
pp.  61-62.  75-76  and  S5-86.  Tests  made  were  mostly  laboratory  tests;  metals 
tested  were  baryum,  calcium,  beryl,  cobalt,  nickel,  titans,  manganese,  and 
chrome.     (To  be  continued.) 

Uses  of  Electric  Furnace  in  Modern  Chemical  and  Metallurgical  industries 
(L'électrothermie  à  haute  température  dans  les  industries  chimiques  et- métal- 

lurgiques modernes),  Jean  Escard.  Industrie  Electrique,  vol.  28,  no.  656, 
Oct.  25,  1919,  pp.  ???  Extraction  of  metals,  notably  aluminum  copper; 
preparation  of  ferroalloys.     (To  be  continued.) 

Heat  Treating.  Heating  Furnaces  and  Annealing  Furnaces,  W.  Trinke.  Blast 
Furnace  &  Steel  Plant,  vol.  7,  no.  11,  Nov.  1919,  pp.  539-543.  9  figs.  Selec- 

tion of  fuel  for  a  given  furnace  in  conjunction  with  selection  of  equipment  for 
its  economical  combustion.  Natural  gas  as  a  furnace  fuel.  Also  in  Am. 
Drop  Forger,  vol.  5,  no.  11,  Nov.  1919,  pp.  541-545,  7  figs. 

Oil  Burners.  The  Function  of  Oil  Burners  in  the  Operation  of  Furnaces,  Henry 
J.  N.  Voltmann.  Jl.  Am.  Steel  Treaters  Soc,  vol.  2.  no.  2,  Nov.  1919,  pp. 
110-115  and  (discussion)  pp.  115-116.  Ob.served  that  application  of  burners 
to  existing  furnaces  without  making  proper  provision  in  furnace  brickwork 
to  maintain  conditions  necessary  for  properly  heating  product,  is  in  long  run 
a  waste  of  time. 

Open-Hearth.  Improvement  of  Heat  Economy  in  Furnaces,  especially  open- 
hearth  Furnaces  (Verbesserung  der  Warmewirtschaft  von  Ofenfeuerungen, 
insbesondere  von  Martînofen),  W.  Tafel.  Stahl  und  Eisen,  vol.  39,  no.  43, 
Oct.  23,  1910,  pp.  1280-1233,  1  fig.  Showing  various  means  for  avoiding  or 
utihzing  heat  losses;  suggestions  for  preventing  explosions  in  Siemens  Martin 
furnaces  when  connected  with  boilers. 

See  also  Hoists. 

Reverberotory.  Balance  of  Heat  and  Matter  in  a  Foundry  Laboratory  Furnace 
(Stoff  und  Wârmebilans  eines  Giesvereiflammofens),  R.  Gnade.  Stalh  und 
Eisen,  vol.  .39,  no.  22,  May  29,  1919.  pp.  590-595.  3  figs.  Giving  analysis  ot 
charge,  of  slag,  of  coal  and  flue  gas;  also  temperatures'of  iron  slag  and  furnace. Showing  balance  of  matter  of  charge  and  of  yield.     (To  be  concluded.) 

GAGES 

H01.E  Limits.  Limits  for  Gages  for  Holes.  Machy.  (Lond.),  vol.  15,  no.  370.  Oct.  30, 
1919,  p.  145.  Reasons  advanced  by  Newal  Eng.  Co.,  Walthamstow,  in  support 
of  plus  and  minus  hole  limits. 

"  Summary  of  Reasons  in  Support  of  Plus  and  Minus  Hole  Limits.  Engi- 
neering, vol.  108,  no.  2808,  Oct.  24,  1919,  pp.  549-550.  Presented  in  substan- 

tiation of  contention  that  proposal  of  British  Engineering  Standards  Assn.  to 
make  nominal  size  low  limit  for  all  holes  will  not  be  in  best  interest  of  all 
concerned. 

Screw.  Modern  Methods  of  Screw  Gage  Production.  Machy.  (Lond.),  vol.  15, 
no.  369,  Oct.  23,  1919,  pp.  121-124,  13  figs.  Illustrating  various  specially 
designed  single-piirpose  machines. 

Screw  Gage  Making  at  Guildford.     Engineer,  vol.  128,  no.  3329,  Oct.  17,. 
1919,  pp.  375-378,  14  figs.     Machines  and  methods  of  testing. 

Serration.  The  Inspection  of  Serration  Gages  and  Serrated  Components.  R.  B. 
Dyer.  Machy.  (Lond.).  vol.  14,  no.  359,  Aug.  14,  1919,  pp.  589-590,  8  figs. 
Formulae  for  checking  broaches,  cutters,  tools,  'gages,  etc.  Forna  of  serration 
considered  is  where  spaces  between  teeth  are  sufficiently  narrow  in  proportion 
to  their  depth  to  permit  of  measurement  by  means  of  wires. 

GAS 

Consuming  Devices.  Lack  of  Standard  Performance  Data  Tends  to  Prevent  Impro- 
vement in  Efficiency  of  Gas  Consuming  Devices.  Am.  Gas  Eng.  J!.,  vol.  Ill, 

DO.  IS,  Nov.  1,  1919,  pp.  420-421  and  426.  Report  of  Industrial  Fuel  Com- 
mittee of  Committee  on  Standard  Performance  Specifications  for  Gas  Appliances 

of  Am.  Gas  Assn. 
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IIKAT.METKR 

A  Xew  Compensated  Heatmeter,  Charles  P.  Frey.  Proe.  Steol  Treatins 
Reiiearch  i>oe..  vol.  2,  no.  7.  Ifllfl.  pp.  27-33  and  p.  51.  li  figs.  Apparatus  is 
essentially  Hrown  pyroniotor  in  which  effect  of  line  and  thermo-couple  resistance' 
have  ht*en  eliiniiiated. 

Hi: AT    TUEATMENT 

î^TKKL.  NoU's  on  Heat  Treatment  of  Steel.  D.  T.  Lynch.  I'roc.  .Steel  Tn-atiuK 
Research  Soc..  vol.  2.  no.  7.  11119,  pp.  12-19  and  35-37,  II  fi-rs.  Comparison 
of  physical  properties  of  plain  enrbon  steel  with  test  result  in  0-in.  shell,  pre- 

sented with  view  to  emphasire  fart  that  problem  of  heat  treating  plain  carbon 
steel  is  verification  of  okl  processes  rather  than  any  new  development. 

Tkactor  Parts.  Heat  Treating  at  the  Holt  Plant,  J.  W.  Cook.  Metal  Trades, 
vol.  10.  no.  11,  Nov.  1910,  pp.  4711-481,  5  figs.  Process  used  for  heat  treating 
traetor  parts. 

See  also  AUoys,  Aluminum;  Case  Hardening;  ami  Steel,  Ifeni  Trcalmrnt. 

HIGH-POTENTIAL  SJTSTEMS 

Discussion  of  Code  Rules  otx  High-Potential  Systems.  G.  S.  Lawler.  Elec. 
Rev.  (ChicagoL  vol.  7ô.  no.  20.  Nov.  15,  1910.  pp.  822-824.  Comments  on 
relation  of  present  rules  to  developments  in  field  practice,  with  suseestions 
for  proposed  changes  in  rules  given  in  paper  presented  to  National  Assn.  of 
Elec.   Inspectors. 

Excess  \'olta;;c  Produced  by  Means  of  Sustained  Oscillation  (Sovratensioni elottriehe  prodotte  dalle  oseillazioni  persistent!),  L.  Lombardi.  Elettrotecnica, 
vol.  G.  no.  20,  Sept.  15.  1919.  pp.  556-501.  Laboratory  experiments  performed 
in  high-tension  artificial  îine. 

HOISTING    MACHINERY 

.\  New  Development  in  Hoisting  Machinerv,  Warren  Travell.  Freight 

Handling  &  Terminal  Eng.,  vol.  5,  no.  10.  Oct.  1919.  pp.  380-382.  3  figs'. Apparatus  in  which  single  drum  is  used  for  both  vertical  hoisting  and  horisontal 
traversing. 

HOISTS 

Main  Hoists  for  Open  Hearth  Ladle  Cranes,  W.  W.  Garrett,  Jr.  Assn. 
Iron  &  Steel  Elec.  Engrs.,  Oct.  1919.  pp.  18-22  and  (discussion)  pp.  22-29. 
Tests  and  observations  made  on  overhead  electric  traveling  eranes,  and  sug- 

gestions in  regard  to  their  operation. 

HOURS   OF   WORK 

I^evolutionizing  the  Wage  and  Industrial  System  in  France,  W.  F.  Bradlev. 
Automotive  Industries,  vol.  41,  no.  14,  Oct.  2,  1919,  pp.  670-074,  S  figs.  Effect 
of  introducing  48-hour  week. 

HOUSES 

Concrete.  Moulding  Houses  in  Steel  Forms  for  War  Workers.  Milton  Dana  Morrill. 
Cement  &  Eng.  News.  vol.  31.  no.  11.  Nov.  1919,  pp.  36-38.  10  figs.  Concrete 
houses  built  of  cinder  concrete  mixed  in  proportion  of  one  part  cement,  2\-i 
parts  sand  and  5  parts  cinders. 

Construction'.  British  House  Building  Methods.  Charles  T.  Ruthen.  Building 
News,  vol.  117.  nos.  .3.380  and  3381,  Oct.  17  and  24,  1919,  pp.  331-332  and 
337-338,  3  figs.  Oct.  17:  Economic  aspect  of  housing  problem  in  Great  Britain. 
Oct.  24:  Weatherproof  houses  that  have  been  erectecl  at  Newton  in  a  few 
■weeks  and  were  readv  to  be  tenanted  immediately.  Also  in  Surveyor,  vol.  56, 
no-  1449.  Oct.  24,  1919,  pp.  241-244.  4  fies. 

Construction  of  Small  Cottages  (Kleine  Wohnhauser) ,  Schweizerische 
Bauzeitung.  vol.  74.  no.  17,  Oct.  25.  1919,  pp.  209-211,  11  figs.  Cheap  type 
of  workmen's  houses  constructed  of  wood  and  concrete,  designed  by  Swiss architects.     (Concluded.) 

Residence  Desigîc.  Large  S-Roomed  Residence.  Contract  Rec,  vol.  33.  no.  44, 
Oct.  29.  p.  1011,  3  figs.  Rooms  are  designed  to  provide  suites  separate  from 
rest  of  house. 

HOUSING 

The  Work  of  the  Toronto  Housing  Commission.  Contract  Rcc.  vol.  33, 
no.  46,  Nov.  12.  1919.  pp.  1041-1042,  2  figs.  Tj-pes  of  houses  being  erected 
by  the  commission  for  use  of  workingmen.  Two  stvles  costing  from  $3.800 
to  ?4.000. 

See  also  Houses  ami  Salvage  Wall. 

HYDROELECTRIC    PLANTS 

Canada.  Hydro-Electric  Power  Development  at  High  Falls.  Can.  Engr.,  vol.  37. 
no.  20.  Nov.  13.  1919,  pp.  451-4.54.  15  figs.  Net  head  of  SO  ft.  utilized  at  power 
site  on  Miss.  River  by  Hydro-Eleetrie  Power  Commission  of  Ontario.  Details 
of  dam,  intake,  gate  house,  pipe  line  and  power  house.  Surface  area  method 
of  proportioning  materials  said  to  show  excellent  results  in  construction  of 
concrete  dam. 

Niagara  Fali,=î.  Queenston-Chippewa  Development  at  Niagara  Falls.  Ontario. 
Harry  Gardiner.  Eng.  World,  vol.  15.  no.  9,  Nov.  1,  1919.  pp.  17-21,  11  figs. 
Canal  project,  to  cost  about  S25, 000,000,  consisting  of  one  of  possible  group 
of  several  parallel  canals  near  Niagara  Falls,  each  intended  to  develop  300,000  hp, 

•  The  Relation  of  the  Chemical  Industry  of  Niagara  Falls  to  the  Water 
Works,  John  A,  Kienle.  .Tl.  Am.  Water  Works  Assn..  vol.  6.  no.  3.  Sept.  1919, 
pp.  496-513  and  (discussion)  pp.  514-517,  7  figs.  Statistics  of  power  develop- 

ment and  of  electrically  made  products,  notably  manufacture  of  liquid  chlorine 
and  bleaching  powder  by  electrolytic  method. 

NoHWAV.  Hydroelectric  Installations  in  Norway,  Chas.  H.  Tallant.  .Tl.  Electricity, 
vol.  43,  no.  9,  Nov.  1.  1919.  pp.  417-418.  3  figs.  Notably  installation  of 
electrolytic  furnace  plant  where  seven  4500-hp.  Pelton  impulse  turbine,  direct 
connected  to  10,000-amperes,  300-volt  direct-current  generators. 

Hydhot.ysis.  Investigation  of  Hydrolysis  of  some  Metal  Acetates  (Untersuchung 
iiber  die  Hydrolyse  Metallacetate),  N.  Lofman.  Zeitschrift  fiir  einigcr  anorga- 
nisehe  und  allgemeine  Chemie,  vol,  107,  no.  4,  July  29,  1919,  pp.  241-246,  1  fig. 
Special  tests  of  distribution  coefficient  and  its  dependency  on  temperature 
and  concentration.  Acetates  examined  were  ammonia,  aluminum,  iron, 
mercury,  silver,  nickel,  cobalt,  zinc,  lead,  magnesium  and  natrium  acetate. 

INDUSTRIAL   DEMOCRACY 

Experiences  in  Industrial  Democracy,  F.  L.  Flucrbach.  Cnntrnct  Rec, 

vol.  33.  nos.  45  and  46,  Nov.  5.  &  12.'  1919,  pp.  1032-1034.  &  1051-1053. Succe.ssful  application  by  William  Demutli  &  Co.  of  a  plan  of  internal  govern- 
ment in  its  plant,  aiming  to  solve  labor  ditfieulties. 

Industrial  Democracy — a  remarkable  experience.  B,  C.  Forbes.  Brick 
ifc  Clay  Ree.,  vol.  55,  no.  11,  Nov.  18,  1919,  pp.  957-960.  How  Packer  Piano 
Co.  of  Fort' Wayne,  Ind.,  established  about  six  years  ago  "cordial,  friendly, 
co-operative  and  miituaHy  profitable  relation"  between  employers  and  workers, 
which  "have  continued  unruffled  ever  since." 

INDUSTRIAL   RELATIONS 

C.vpitaTj  and  Laboh.  Competition,  Combination  and  Co-operation,  S.  P.  Robins. 
Can.  Ry.  Club,  vol.  IS.  no.  7,  Oct.  1919,  pp.  17-31.  Observes  that  "Cap- italists like  workmen  are  at  liberty  to  pursue  their  own  interests  in  the  way 

which  they  think  best,  provided  always  that  way  is  not  unethical"  but  "What is .  certainly  wrong  is  that  combinations  of  capitalists  should  disregard  all 
considerations  of  justice,  humanity  and  civilization  in  order  to  attain  their 

own  ends." Human  Factoh.  The  Human  Factor  in  the  Operation  of  Industry,  Henry  R.  Seager. 
Mech.  Eng.,  vol.  41,  no.  11,  Nov.  1910,  pp.  886-887.  Four  ways  of  handling 
labor  problems  that  are  currently  being  tried  are  discussed:  (11  Method  of 
just  and  generous  small  employer  who  keeps  in  touch  with  needs  of  his  employees 
and  anticipates  their  needs;  (2)  method  of  large  corporations,  which  tries  by 
means  of  wellfare  workers  and  profit-sharing  to  content  employees  and  dis- 

courage them  from  going  in  labor  organizations:  (3)  method  of  shop  commitlec: 
and  (4)  plan  of  joint  industrial  councils. 

Labor  Organizations.  How  the  Employer  May  Control  the  Changing  Demands 
of  Radical  Labor.  Harry  Tipper.  Automotive  Industries,  vol.  41,  no.  16, 
Oct.  10,  1919,  pp.  784-785.  Advocates  formation  of  labor  organization  within 
each  factory  which  should  permit  collective  bargaining  and  meet  through  needs 
of  workers.  Labor,  writer  says,  is  being  influenced  by  men  possessing  no 
constractivo  ability  who  are  drawing  workers  away  from  their  old  leaders  by 
virtue  of  irresponsible  promises  and  criticisms  of  deficiencies  of  union  system. 

Magazines  for  Employees.  The  Function  of  the  Employees  Maigazine,  E.  B. 
Archley.  Elec.  Traction,  vol.  15,  no.  II,  Nov.  15,  1919.  pp.  759-761.  Expe- 

rience of  railway  company  in  securing  contentment  of  employees  by  publishing 
in  company  organ  notices  warning  men  against  activities  of  agitators. 

Mining  Industry.  Industrial  Relations  in  the  Mining  Industry,  Chas.  F.  Willis. 
Arizona  Min.  Jl.,  vol.  3,  no.  6,  Nov.  1919.  pp.  3-5.  Their  establishment  is 
needed,  writer  observes,  because  psychology  of  miner  is  no  different  from 
that  of  any  other  worker,  but  he  points  out  special  conditions  in  industry 
which  necessitate  modification  of  systems  followed  in  work-shops. 

Profit  Sharing.     See  Profit  Sharing. 

Unrest.  Industrial  Unrest.  Mech.  Eng.,  vol:  41,  no.  11,  Nov.  1919,  pp.-8S4-885. 
Historical  survey  of  industrial  unrest  in  United  States. 

INSULATORS 

Causes  of  Breakage  in  High-Tension  Insulators,  E.  O.  Meyer.  Elecn., 
vol.  83,  no.  2162.  Oct.  24,  1919,  pp.  466-467.  E.xamination  of  breakages 
occurring  frequently  in  transmission  line  in  Germany  clainied  to  have  discovered 
that  cause  of  cracking  lay  in  eementing  process  by  which  parts  of  insulators 
wtt-c  joined  together.  Translated  from  Elektrotcchnische  Zeitschrift,  nos.  16, 
17,  IS  and  24,  1919. 

Phenomena  Causing  Rupture  of  High-Tension  Insulators  (^Phénomènes 
provoquant  la  mise  hors  service  des  isolateurs  à  haute  tension),  E.  O.  Mayer. 
Revue  générale  de  l'Electricité,  vol.  6.  no.  18,  Nov.  1,  1919,  pp.  608-609,  3  figs. 
Factors  which  influence  formation  of  fissures.  Translated  from  Elektrotecli- nische  Zeitschrift. 

Inyoite.  Colemanite  Pscudomorphous  after  Inyoite  from  Death  Valley,  California, 
Austin  F.  Rogers.  Am.  Mineralogist,  vol.  4,  no.  11,  Nov.  1919,  pp.  135-139, 
2  figs.  Including  graphic  method  for  determining  geometrical  constant  of 
inyoite. 

IRON   AND    STEEL   MANUFACTURE 

Fuel  Economy  and  Consumption  in  the  Manufacture  of  Iron  and  Steel, 
W.  A.  Bone,  R.  Hadfield  and  A.  Hutchinson.  Engineer,  vol.  128,  nos.  3326 
and  3327,  Sept.  26  and  Oct.  3.  1919,  pp.  316-317  and  341-343,  1  fig.  Abstract 
of  report  presented  to  Iron  and  Steel  Institute  Autumns  Meeting,  on  behalf 
of  British  Assn.  Fuel  Economy  Committee. 

IRON    ORE       ■ 
De^'Elopments.  Recent  Iron  Ore  Developments  in  the  United  Kingdom,  F.  H. 

Hatch.  Colliery  Guardian,  vol.  118,  no.  3055,  July  18,  1919,  pp.  157-158, 
2  figs.     Process  of  treating  Jurassic  ironstones. 
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MAGNETIC   MATERIALS 

Iron  and  Steel  for  Electrical  Purposes,  Frank  P.  Fahy.  Jl.  Am.  Steel 
Treaters  Soc,  vol.  2,  no.  2,  Nov,,  1919.  pp.  74-S7.  4  figs.  Points  out  fields  of 
usefulness  of  each  srJide  of  magnetic  material  and  source  of  common  variations 
in  magnetic  (juality. 

MAGNETOS 

British  Standard  Specification  for  Magnetos  for  Aircraft-Purposes,  British 
Eng.  Standards  Assn..  no.  SG,  July  1919.  27  pp.,  23  figs.  Only  dimensions  which 
affect  interchangeability  of  magnetos  as  a  whole  are  dealt  with. 

MAIZE   AS   FUEL 

Maine  as  Fuel  for  Steam  Boilers.  Ry.  Gas,  vol.  31.  no.  17,  Oct.  24,  1919, 
pp.  525.  Use  on  locomotive  engines  in  Argentine,  with  notes  on  calorific  value 
and  costs. 

MALLEABLE   IRON 

Strive  for  Strength  in  Malleable,  H.  E.  Diller.  Foundry,  vol.  47,  no.  19, 
Nov.  15.  1919,  pp.  803-S07,  19  figs.  Experience  of  company  which  formerly 
made  railroad  castings  and  has  recently  engaged  in  automobile  work. 

Thre.\d  Milling.  British  Thread  Milhng  Machines — III  &  IV.  Engineer,  vol.  12S, 
no.  3320  jfc  3327,  Sept.  2(i  and  Oct.  3,  1919,  pp.  302-304  and  324-320.  12  figs. 
Machine  in  which  cutter  and  work  are  always  driven  at  same  speed,  thread 
is  not  milled  to  full  depth  until  after  work  has  made  30  to  40  revolutions  and 
work  and  cutter  do  not  move  longitudinally  relatively  to  each  other. 

MINE  ACCIDENTS 

Hatjlage  Inclines.  Accidents  on  Haulage  Inclines — I,  V.  Eatteyne  and  L.  Lebens. 
Colhery  Guardian,  vol.  118,  no.  3070,  Oct.  31.  1919,  p.  1105,  7  figs.  Recom- 

mendations based  on  investigation  of  cases  of  accidents  in  Belgium  mines 
during  period  of  1S89  to  1912.  Translated  from  Annales  des  Mines  de  Belgioue. 

Causes  of  Accidents  on  IncUne  Planes  of  Mines  and  Manner  of  Preventing 
Them  (Les  Causes  d'Accidents  sur  les  Plans  Inclinés  des  Mines  et  l'étude  des 
dispositions  à  prendre  pour  les  prévenir).  Génie  Civil,  vol.  75.  no.  17,  Oct.  25, 
1919,  pp.  395-398,  23  figs.  Investigation  and  studies  made  by  Belgium 
Department  of  Mines.  Abstracted  from  Annales  des  Mines  de  Belgique, vol.  19  and  20. 

Effect  of  Common  Language.  English  Language  and  Mine  Accidenta,  Albert 
H.  Fay.  Coal  Industry,  vol.  2,  no.  11,  Nov.  1919,  pp.  489-492.  Showing 
by  comparison  accidents  increase  as  failure  to  speak  a  common  language decreases. 

Fires.     See  Breathing  Apparatus, 

MANAGEMENT 

See  Scicntiftc  Management  and  Shop  Managemntt, 

MECHANICS 

Solutions  of  the  Problem  of  Three  Bodies  When  the  Lines  Joining  the 
Three  Bodies  Form  an  Isosceles  Triangle  (Sur  les  solutions  du  problème  des 
trois  corps  où  les  trois  corps  forment  un  triangle  isoscèle),  Jean  Chazy.  Comptée 
rendus  des  séance.=  de  l'Académie  des  Sciences,  vol.  169,  no.  12,  Sept.  22,  1919, 
pp.  520-529.  Five  movements  pointed  out — Lagrange's  Euler's,  movement 
admitting  axis  of  symmetry,  movement  admitting  plane  of  symmetry,  and 
limit  of  two  preceding  movements. 

r^IERCURY   VAPOR   PRESSURES 

The  Vapor  Pressures  of  Mercury  in  the  Range  120  deg.  to  250  deg.,  Alan 
W.  C.  Menzies.  Jl.  Am.  Chem.  Soc.  vol.  41,  no.  11,  Nov.  1919,  pp.  17S3-17S7, 
1  fig.  Measurement  by  method  involving  use  of  two  McLeod  gages,  hot  and 
'cold  respectively. 

ilETAL  CONSTRUCTION 

Esthetics  of  Metal  Construction  (Consideraciones  sobre  la  estética  de  las 
construcciones  metahcas),   vol.  67,  no.  2297,  Oct.  2, 
1919.  pp.  488^494.     Possibilities  of   as  determined 
by  mathematical  calculations,  to  make  them  comply  with  accepted  standards 
of  artistic  beauty. 

See  BaUoons. 

METEOROLOGY 

METRIC   SYSTEM 

Standardization    With           Drury      Jl. 
Electricity,  vol.  43,  no.  9.  Nov.  1,  1919,  pp.  409-411,   
dealings  with  Allies  during  war  "we  were  not  at  one"  with  them  because  we 
did  not  use  the  metric  system  while  "30  nations  fighting  Germany  w^ere  all 
using  the  metric  units  of  weights  and  measures,  and  were  thus  capable  of 
complete  co-operation  and  united  action." 

MICARTA 

See  AeropJanes.  Propellers. 

MILLS 

Auxiliaries.  Drives.  Electric  Versus  Hydraulic  Drive  for  Steel-Mill  Auxiliaries, 
R.  B.  Gerhardt.  Elec.  Rev.  (Chicago),  vol.  75,  no.  18,  Nov.  1,  1919, 
pp.  736-738.  From  standpoint  of  control,  adaptability,  efficiency,  and  cost. 
Paper  read  before  Iron  &  Steel  Engrs. 

Power  Piping.  Power  Piping  Requirements  in  Modern  Mills,  J.  Roy  Tanner  and 
George  J.  Stuart.  Blast  Furnace  &  Steel  Plant,  vol.  7.  no.  11.  Nov.  1919, 
pp.  566-568.  It  is  claimed  that  development  of  power  generating  machinery 
has  stimulated  progress  in  manufacture  and  mode  of  installation  of  power 
piping  and  placed  hea\-ier  demands  on  specialists.  Paper  read  before  Engrs. Soc.  of  Western  Pa. 

Safety  Movement  in.  Safety  Movement  in  Steel  Mills,  C.  M.  Brading  and  F.  A. 
Wiley.  Assn.  Iron  &  Steel  Elec.  Engrs.,  Oct.  1919,  pp.  3-17.  Planning  direc- 

tion and  super^-ision  of  safeguarding  and  education  as  elements  in  safety movement. 

MILLING  MACHINES 

Spindle  Noses.  Standard  Spindle  Noses  for  Milling  Machines.  Engineering, 
vol  108.  no.  2808,  Oct.  24,  1919.  pp.  548-549.  17  figs.  Types  in  use  by  various 
members  of  Associated  British  Machine  Tool  Makers.  Ltd.,  are  presented  and 
it  is  suggested  in  reference  to  previous  article  on  subject  published  in  Engineer- 

ing that  whole  question  of  standardization  be  thrashed  out  with  a  view  to 
securing  interchangeability  of  arbors.  Also  in  Engr.,  vol.  128,  no.  3328, 
Oct.  10.  1919.  p.  358,  4  figs. 

MINE   WATER 

Nectr.\lization.  Neutralizing  of  Acid  Mine  Water  on  the  Witwatersrand  and 
Settlement  and  Treatment  of  Sludge  formed  thereby,  F.  Wartensweiler.  Jl. 
South  African  Instn.  Engrs.,  vol.  IS,  no.  3.  Oct.  1919,  pp.  46-.'>3.  Baaed  on 
data  obtained  as  result  of  experimental  investigations. 

MINES 

Plans.  Isometric  Mine  Plans:  Their  Applications,  Limitations  and  Method  of 
Construction,  H.  Edward  Clayton.  Proc.  Australasian  Inst.  Min.  &  Metal- 

lurgy, no.  34,  June  30,  1919,  pp.  9-18,  8  figs.  Indicating  cases  in  which  method can  be  used  to  advantage. 

Rescue.  Standardizing  Mine  Rescue.  Salt  Lake  Min.  Rev.,  vol.  21,  no.  15,  Nov.  15. 
1919,  pp.  29-30.  Its  desirability.  Address  delivered  at  Eighth  Annual  Safety 
Congre-ss. 

MINES 

Salting,  Detection  of.  The  Detection  of  Salting,  Morton  Webber.  Min.  & 
Sci.  Press,  vol.  119,  no.  19,  Nov.  8,  1919,  pp.  673-676.  Suggested  for  detecting fraud. 

State  Control.  A  National  Mining  Scheme,  J.  M.  M.  Munro.  Iron  &  Coal  Trades 
Rev.,  vol.  99,  no.  2695,  Oct.  24,  1919,  p.  541.  Underlying  idea  is  that  State 
should  buy  under  compulsory  powers  controUing  interest  in  industry  and 
reconstruct  it  on  safe  lines. 

Ventilation.  Ventilation  in  Shaft  Sinking — I  &  II,  H.  Joosten.  Colliery  Guardian, 
vol.  lis.  nos.  3054-3055,  .July  11  &  18,  1919.  pp.  91-92  and  159-100,  22  figs. 
Details  of  sinking  derrick  with  ventilating  appliances.  Methods  for  coupling 
up  lengths  of  pipe  by  means  of  fllanges  tightened  with  bo  ts  or  clamps  and  sleeves. 
(Concluded.)     Translated  from  Gluckauf. 

Working  Capacity.  The  Working  Capacity  of  Mines,  A.  Delmer.  Colliery  Guar- 
dian, vol.  118,  no.  3059.  Aug.  15,  1919,  pp.  426-427.  Study  of  nature  of 

deposit,  method  of  working  and  number  of  workmen  as  factors  affecting  product- ivity of  each. 

MINING   PROFESSION 

The  Relation  between  Pure  Science  and  the  Mining  Profession,  J.  S. 
Haldane.  Sci.  &  Art  of  Min.,  vol.  30.  no.  7,  Nov.  1,  1919,  pp.  97-100.  Paper 
presented  before  the  Past  &  Present  Mining  Students'  Assn.  at  the  Wigna Min.  &  Technical  College,  Oct.  18,  1919. 

MINING    INDUSTRY 

Sec  Industrial  Relations,  Mining  Industry, 

MOLDING   SANDS 

Molding  Sands  for  Non-Ferrous  Foundry  Work.  P.  G.  H.  Boswell.    Engi- 
neering,  vol.    108.   no.   2804,   Sept.   26.    1919,   pp.   418-420.    1   fig.     Results  of 

chemical  and  mechanical  analyses.     Paper  read  before  Instn.  of  Metals, 
in  Foundry  Trade  JL.  vol.  21,  no.  214.  Oct.  1919,  pp.  712-710. 

Also 

See  also  Foundries. 

MOLDS 

Learn  Mold  for  Evaporator  Steam  Belt.  Foundry,  vol.  47,  no.  19.  Nov.  15. 
1919,  pp.  811-816,  9  figs.  Example  of  loam-molding  job  recently  completed 
in  gray-iron  foundry.  Casting  forms  steam  belt  for  evaporator  and  con- 

stitutes part  of  installation  in  sugar  mill. 

MOLYBDENITE 

Some  Optical  and  Photoelectric  Properties  of  Molybdenite,  W.  W.  Coblentz 
and  H.  Rakler.  Dept.  Commerce,  Scientific  Papers  of  Bur.  of  Standards,  no.  338, 
pp.  121-162,  22  figs.  Data  on  change  m  electrical  conductivity  of  molybdenite 
when  exposed  to  thermal  radiations  of  wave  lengths  extending  from  0.36h 
in  ultra-violet  to  beyond  9w  in  infra-red.  Also  in  Jl.  Wash.  Acad.  Sci.,  vol.  9, 
no.  18,  Nov.  4,  1919,  pp.  537-539.      . 

I 
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PAINT-OIL  SUBSTITUTE 

Paint  Oil  Substitutes,  A.  H.  F.  Phillips.  Ry.  Rev.,  vol.  *i5.  no.  IS, 
Nov.  1,  1919,  pp.  6G3-664,  Linseed  oil  substitutes  being  employed  in  inanvi- 
facturc  of  paints  for  railway  use. 

PAPER  MILLS 

History  and  Economics  of  Papermnking,  Job  Taylor.  Paper,  vol.  25,  uo.  4. 
Oct.  1,  1919.  pp.  5G  and  60-li2.  Early  origin  of  the  art  and  rise  and  development 
of  wood  fibers  in  paper-making. 

Hydroelectric  Plant  and  Paper  Mill  at  Ocean  Falls,  B.C.,  W.  A.  Scott. 
Eng.  World,  vol.  15,  no.  10.  Nov.  15,  1919,  pp.  35-38,  7  figa.  Plant  has  pro- 

ducing capacity  of  200  tons  of  paper  per  day.  Special  attention  is  given  to 
features  of  motor  drive. 

PARACHUTES 

Airplane  Parachutes  (Notes  sur  les  Parachutes  d'avions),  L.-P.  Frantzcn. 
Aorophile,  vol.  27.  nos.  17  and  18.  Sept.  1-15, 1919,  pp.  279-2S3,  4  figs.  "Robert" 
type,  developed  in  France,  which  is  said  to  open  entirely  in  3  4/5  sec.  (Contin- 

uation of  aerial.) 

See  Napthalcnc. 
PARAFFIN 

PATENTS 

Patents  and  Progress.  "William  E.  Greenawalt.  Min.  &  Sci.  Press,  vol.  119, 
no.  20,  Nov.  15,  1919,  pp.  708-712.  Expressions  given  in  technical  press  about 
use  and  abuse  of  patents  are  criticized  because  they  make  no  attempt  to  conform 
with  other  laws  pertaining  to  property  or  position.  It  is  remarked  that  "special 
legislation  is  never  a  success."  and  "patented  inventions  are  no  different  from 
other  terms  of  property,  and  the  general  laws  that  govern  one  form  of  property 
should  govern  every  other  form." 

PATTERNMAKING 

The  Segmental  Method  in  Patternmaking.  James  Edgar.  Meeh.  World, 
vol.  66.  no.  1713.  Oct.  31.  1919.  pp.  210-211,  7  figs.  Believed  to  be  preferable 
for  shapes  that  are  irregular  or  that  have  to  be  recessed  in  places  after  work  is 
turned.     Examples  of  application  are  given. 

PAVEMENTS 

Permanent  Pavements  at  Railway  Stations  and  Freight  Terminals,  H- 
Colin  Campbell.     Eng.  World,  vol.  15,  no.  10.  Nov.  15,  1919,  pp.  19-20,  6  figs. 

.  Their  construction  suggested  as  inviting  field  for  contractors  specializing  in 
concrete  street  and  highway  paving. 

PETROLEUM  INDUSTRY 

Baku.  The  Petroleum  Industry  of  Baku  (L'Industria  petrolifera  di  "Baku").  Rivista 
Marittnna.vol.  52,  nos.  8and9.  Aug.andSept.  1919,  pp.  201-228,  2  figs.  General 
statistics  of  production  of  region  compared  with  figures  indicating  total  pro- duction   in    Russia. 

BoBTSLAW.  Geological  Notes  on  the  Borysla-w  Petroleum  Field  in  Galacia  (Remarques 
géologiques  sur  le  profil  du  champ  p^trohfère  de  Boryslaw  en  Gahcie).  Arnold 
Heim.  Archives  des  Sciences  physiques  et  naturelles,  vol.  1,  no.  5,  July  and 
Aug.  1919.  pp.  289-301.  2  figs.,  on  two  supp.  plates.  Stratigraphie  study 
specially  of  zone  which  is  believed  to  indicate  permanently  passage  from  Eocene 
and  Olgocene  in  tetiary  series. 

PHOTOELECTRIC  SENSITIVITY 

Spectral  Photoelectric  Sensitivity  of  Silver  Sulphide  and  Several  Other 
^ubstances,  W.  W.  Coblentz  and  H.  Kahler.  Dept.  Commerce.  Scientific 
Papers  of  Bur.  of  Standards,  no.  344.  Sept.  19,  1919,  pp.  231-249.  17  figs.  Data 
on  change  in  electrical  resistance  of  sulphides  of  silver  and  of  bismuth,  when 
exposed  to  radiations  of  wave  lengths  extending  from  0.6  u  invisible  spectrum  to 
about  3  u  in  infrared;  also  measurements  upon  galena  cvlindrite,  pyrites,  and jamesonite. 

PHOTOMETERS 

Suggestion  in  Regard  to  Manner  of  Usine  Weber  Photometer  (Contribution 
a  I  emploi  du  Photomètre  de  Wéber).  Sociétô  belge  des  Electriciens,  vol.  33, 
July-Sept.  1919,  pp.  185-187,  2  figs.  Connecting  in  series  the  two  incandescent 
lamps  which  are  used  as  standards. 

PHOTOPHONE 

Bell's  "Photophone"  made  practical.  Telephone  Engr.,  vol.  22,  no.  5. 
Nov.  I9I9,  pp.  13-15,  7  figs.  Arrangement  and  action  of  Rankine's 
improvement.     Apparatus  in  form  given  was  used  for  British  war  signals. 

PIEZO-ELECTRIC  EFFECT 

The  Piezo-electric  Effect  in  the  Composite  Rochelle  Salt  Crystal.  A.  McL. 
Nicolson.  Proc.  Am.  Inst.  Elec.  Engrs..  vol.  38,  no.  11,  Nov.,  1919,  pp.  131.5- 
1335,  20  figs.,  partly  on  two  supp.  plates.  Exposition  of  Piezo  eleetricify  and 
related  optical  and  other  properties  belonging  to  these  crystals.  Special 
reference  is  made  to  comparatively  large  piezo  electric  effects  produced  by 
Rochelle  salts  crystals,  prepared  so  as  to  develop  natural  composite  structure. 

PILING 

Making  Interlocking  Steel  Piling  Watertight,  W.  T.  Christine.  Eng. 
World,  vol.  15,  no.  10,  Nov.  15.  1919.  pp.  27-28,  1  fig.  By  driving  combination 
of  sheet  steel  piling  and  hca\'y  timbers  along  face  of  wall  about  5  ft.  outside  the wall  and  in  line  with  it. 

PIPE 

Flanges.  Investigation  of  Question  of  Flanges  for  Light  Cast  Iron  Pipe,  John 
Knickerbacker.  Jl.  Am.  Water  Works  Assn..  vol.  6,  no.  3,  Sept.  1919,  pp.  457- 
472,  12  figs.  Sketches  showing  in  full  size  thickness  of  pipe  and  thickuesa  of 
Hiinges  for  Am.  Water  Works  Assn.  classes  A,  B,  and  C  pipe,  flanges  for  these 
pipes  being  calculated  by  formula  which  established  that  thickness  of  flanges 
equals  one  and  one-half  times  thickness  of  pipe  plus  one-eighth  of  an  inch. 
Reference  is  made  to  report  of  Committee  on  Light  Flanges  of  The  American 
Society  of  Mechanical  Engineers  presented  at  annual  meeting  on  Dec.  1919. 

Jointing.  Recommend  Deeper  Bell  and  Elimination  of  Lead  Groove  for  Cast  Iron 
Pipe  to  be  Jointed  with  Cement.  Am.  Gas  Eng.  Ji.,  vol.  Ill,  no.  19,  Nov.  8. 
1919,  pp.  444-446.  Object  sought  is  to  take  advantage  of  sheer  resistance  of 
cement  being  greater  than  strength  of  bond.  Report  of  Cast  Iron  Pipe  Joints 
Committee  of  Am.  Gas  Assn. 

PIPE  LINES 

Design,  Factors.in  Design  of  Sluices  and  Pipe  Lines  for  Hydraulicking,  F.  A.  Goodale. 
Eng.  &  Contracting,  vol.  52.  no.  21,  Nov.  19,  1919,  pp.  590-591, 2  figs.  Empirical 
formula  for  estimating  amounts  flume  will  carry  and  grade  to  use.  From  Colo. 
School  of  Mines  Magazine. 

Oil.  Oil  Pipe  Lines.  S.  A.  Sulentic.  Meeh.  Eng.,  vol.  41,  no.  11,  Nov.  1919,  pp.  833 
and  914.  Writer  compares  cost  of  pipe-line  transportation  with  that  of  rail  »nd 
canal  and  shows  advantages  of  oil  engine  and  means  of  economically  trans- 

porting oil  for  long  distance  through  pipes.  Derives  formulae  for  calculating 
pressure,  net  horsepower  and  brake  horsepower  necessary  for  transmission  of  any 
quantity  of  oil  per  day  through  pipe  of  known  diameter. 

See  Millfi,  Power  Piping. 
PIPING 

PISTONS 

The  Manufacture  of  Pistons  in  a  Medium  Sized  Factory,  J.  Edward 
Schipper.  Automotive  Industry,  vol.  41,  no.  16,  Oct.  IG,  1919,  pp.  767-771, 
6  figs.  How  it  is  possible  in  plant  making  50  engines  daily  to  use  regular  stand- 

ard tools  to  advantage  of  production  work. 

PITOMETER  SURVEY 

See  Water  Waste,  Prevention. 

POISONING 

Industrial  Poisoning  in  British  Works.  Chem.  Age,  vol.  1,  no.  17,  Oct.  11, 
1919,  pp.  465-467.  From  annual  report  of  Chief  Inspector  of  Factories  and Workshops  for  1918. 

POLE  LINES 

Wind  and  Ice  Data,  Stanley  Rhoads.  Telegraph  &  Telephone  Age,  vol.  37, 
no-  21.  Nov.  1,  1919.  pp.  526-527,  1  fig.  For  use  in  calculating  class  and  number 
of  poles  required  for  telegraph  and  telephone  pole  lines. 

-     POLES 

,  Means  for  Increasing  Life  of  Poles  for  Overhead  Cables  (Ueber  Freileitungs- 
masten  und  Mittel  zur  Erhohung  dhrer  Lebensdauer),  J.  Schmidt.  Elektro- 
technischer  Anzeiger,  vol.  36,  nos.  63,  64  and  74,  June  24  and  28.  and  July  20, 
1919,  pp.  289-290,  293-294.  and  343-344.  Details  of  Ruping  system  of  im- 

pregnating wooden  poles  with  creosote.  Method  is  said  to  assure  greate.'it 
safety  regarding  complete  saturation  of  wood  by  mechanical  means,  to  allow 
of  easy  handling  of  poles  and  to  increase  tensile  and  compressive  strength  of 
fiber  by  15  per  cent.     (To  be  continued  ) 

POLYNOMIAL  FUNCTIONS 

Bernoulli  Polynomials  (Sur  les  polynômes  de  Bernoulli),  N.  E.  Niirlund. 
Comptes  rendus  des  séances  de  l'Acad^-mie  des  Sciences,  vol.  169.  no.  12,  Sept. 
22,  1919,  pp.  521-524.  Their  extension  by  considering  analogous  polynomials 
which  depend  on  two  variables. 

Symmetrical  System  of  Polynomials  (Un  système  symétrique  de  polynomcsl , 
L.-B.  Robinson.  Comptes  rendus  des  séances  de  l'Académie  des  Sciences,  vol. 
169,  no.  12,  Sept.  22,  1919.  pp.  524-526.  Determination  of  conditions  necessary 
and  sufficient  that  a  system  composed  of  a  number  of  integral  equations  and  thfir 
polar  equations  may  have  solutions  which  do  not  cancel  all  determinants  nf 
matrix. 

POLYPHASE  CURRENTS 

New  Application  of  Polyphase  Current  (Ueber  ein  neues  Anwendungsgebiet 
des  Drehstroms).  Gustav  W.  Mever.  Elektrotechnischer  Anzeiger,  vol.  36, 
nos.  42,  44  and  45.  May  6,  11  and  13.  1919.  pp.  197-198,  203-204.  and  209-210. 
10  figs.  Short  review  of  former  attempts  to  use  a.  c.  in  magnetic  dressing  nt 
ores.  It  is  claimed  that  rotating  field  separator,  invented  by  writer,  maki> 
possible  a  magnetic  separation  even  of  diamagnetic  parts  as  long  as  they  possess 
sufficient  electric  conductivity. 

PORCELAINS 

Relation  Between  the  Composition  and  the  Thermal  Expansivity  of  Porce- 
lains, F.  H.  Riddle.  Jl.  Am.  Ceramic  Soc.  vol.  2.  no.  10,  Oct.  1919.  pp.  804- 

811,  1  fig.  Experimental.  Bodies  high  in  clay  substance  showed  low  thermal 
expansions.  Variations  in  flint  content  within  narrow  limits  possible  in  such 
bodies  did  not  indicate  decided  lowering  of  expansivity.  As  clay  content  of 
porcelains  was  lowered  and  amount  of  quartz  became  larger,  its  quantitative 
effect  as  regards  thermal  expansion  became  more  marked. 
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RAILS 

FlsauBES.  Examination  of  Rails  T.onK  in  Service  for  Rplrjtion  Between  Internal 
Stresses  and  Strain»  and  Transverse  Fissures,  W.  C.  Gushing.  Bui.  Am.  Ky. 

Eni;.  .\ssn  ,  vol.  21,  no.  2IS.  Auk.  l!)l!l,pi)  05-124,31  fiK3  Aeeount  of  meeham- 
cal.  rhemical  and  microscopical  examinations  at  Altoona  Laboratory  ol  fa. Railroad. 

Transverse  Fissure  Rails  on  Atchison,  Topeka  &  Santa  Fe  Railroad- 
Heat  41177,  M.  H  Wickhorst.  Bui.  Am.  Ry.  Ene.,  Assn.,  vol.  21,  no.  218. 

Aug  1111  Rp  1-lfl.  Id  figs.  Investigation  made  of  52  rails  of  one  heat,  one  ot 

which  failed  due  to  transverse  fissures  and  derailed  train.  Investigation  dis- 
closed that  metal  in  interior  of  head  of  several  rails  was  in  badly  shattered 

condition,  containing  numerous  cracks,  a  few  of  these  acting  as  nuclei  from  whicD 
transverse  fissures  developed  in  service. 

PBESacRB.  Intensity  of  Pres.sure  on  Rails.  .!.  R.  Ondcrdonk.  Bui.  Am.  Ry.  Eng. 

As.sn..  vol.  21.  no.  21S.  ̂ ug.  1919.  pp.  49-.S7.  42  figs.,  partly  on  three  supp.  plates. 

Report  of  Sub-Committee  on  Rational  Relation  between  intensity  of  pressure 
due  to  wheel  loads  and  resistance  of  rail  steel  to  crushing  and  deformation. 

Relating.  *  Time  Tests  in  Relaying  10,5-lb.  Rail.  Eng.  &  Contracting,  vol.  52,  no  21, 
Nov.  19,  1919,  p  5S3.  Tests  were  made  to  determine  average  amount  ol  time 
used  and  lost  during  a  day's  work. 

RCPTDRE.  On  One  Cause  of  Runture  of  Rails  and  the  Means  of  preventing  it  (Sur  une 
cause  de  rupture  des  rails  el  un  moven  dc  la  suoprimerl,  Georges  Charpy  and 

Jean  Durand.  Gl^nie  Civil,  vol  75,  no.  Ki.  Oct.  IS.  1919.  pp  .■Î77-379.  7  figs. 
Fissures  devcloned  in  rails  after  certain  time  of  service  attributed  to  weakening 
of  steel.  Superficial  reheating  suggested  as  remedy.  Paper  read  before Académie   des   Sciences. 

TESTING  MACHINES 

British  Standard  Specification  for  Falling  Weight  Testing  Machines  for 
Rails.     British  Eng.  Standards  Assn.,  no.  103,  June  1919,  1  p. 

RANGE  FINDER 

The  Works  and  Products  of  Messrs.  Barr  and  Stroud,  Limited.  Engin- 
eering, vol.  108,  no.  2808,  Oct.  24,  1919,  pp.  530-540.  29  figs.,  partly  on  two  supp 

plates.     Range  finders  and  fire-control  gear.     (Continuation  of  serial.) 

RECTIFIERS 

Electric  Current  Bectifiers.  Post  Office  Elec.  Engrs.  Jl.,  vol.  12,  no.  3, 
Oct.  1919,  pp.  137-143.  1  fig.  Concerning  life  and  efficiency  of  glass  bulb 
rectifier,  with  special  reference  to  electrolytic  and  vibrating-tongue  types. 

REFLECTIVITY 

Reflecting  Power  of  Stellite  and  Lacquered  Silver.  W.  W.  Cohlentz  and  H. 
Kabler.  Dept.  Commerce,  Scientific  Papers  of  Bur,  of  Standards,  no.  342, 
Sept.  11,  1919,  PC.  215-217.  Data  presented  show  that  reflectivity  of  stellite varies  somewhat  in  visible  spectrum,  depending  upon  homogeneity  and  upon 
exact  composition  of  alloy.  Data  on  reflecting  power  of  lacquered  silver  mirrors 
show  that  owing  to  photochemical  action  in  lacquer,  silver  is  turned  brown  in 
color,  thus  reducing  its  reflecting  power. 

REFRACTION 

Immersion  Method  for  Measuring  Indices  of  Refraction  of  Solid  Bodies 
(Méthode  par  immersion  pour  la  mesure  des  indices  de  réfraction  des  corps 
solidesl.  Ch.  Fabrv.  Jl.  de  Physique  Théorique  et  Appliquée,  vol.  8,  .lan.  1919, 
pp.  1 1-25.  Principle  of  method  consists  in  immer.sing  solid  in  liquid  the  com- 

position of  which  is  varied  until  its  index  of  refraction  for  a  certain  radiation  is 
the  same  as  that  of  solid,  equality  of  indices  being  determined  by  fact  that  pas- 

sage of  radiation  through  solid  is  accomplished  without  any  deviation  taking 

place. 
REFRACTORIES 

RAILWAYS 

Construction.  New  Railwavs  Planned  in  Foreign  Countries.  Ry.  Rev.,  vol.  G5, 
no.  19.  Nov  R.  1910.  pp  R79-fiS2  In  Africa,  Argentina,  Australia,  Bohvia, 
Brazil.  Chile  and  China       (To  be  continued  1 

Submergence  of  CuIturaWe  Land  bv  Rnilwav  Embankments.  R.  Egerton 
Pun-es.  Indian  Eng.. vol.  fifi.no.  15.  Oct.  11.  1919.nn.  20'î-2n7. 1  fig.,  on  sunp. 
plate  Calculations  of  submergence  dueito  embankment  of  Mallani-Dudwa 
Branch.  Robilkund-Tsumaon  Rv  across  Sarda  Vallev  in  vicinity  of  Palia  Kalan. 
Tehsil  Nighasan.  District  Kheri.  Oudh,  presented  typical  of  this  class  of  works. 

Electric.     See  Street  Railways. 

Fheisht  H  ANOLiNo.  Freight  Handling  on  the  Scioto  Valley  Railway.  Elee.  Traction, 
vol.  15.  no.  11.  Nov.  15.  1919.  nn  74fi-7.5n  14  fies.  Methods  employed  in  order 
to  meet  sudden  rush  of  freight  business  due  to  establishment  of  war  camp  on  line. 

Operation.  Co-oneratinn  with  Farmers  Gets  Freight  Business.  Elec.  Traction,  vol. 
15,  nn  11.  Nov  15.  1019.  rin,  743-74fi.  8  figs  How  the  Chicago.  North  Shore 
&  Milwaukee  Railroad  Traffic  Dent.,  gets  acquainted  with  and  co-operates  with 
farmers  and  farmers*  associations  and  gets  freight  business. 

Repair  Shops.  Railroad  Renair  Shnn  Efficiency.  Frank  McManamy  Ry  Rev.  vol. 
65.  no.  18,  Nov.  1,  1919.  nn  fi3S-fi42  Modernized  and  increased  facilities  foi 
maintaining  both  cars  and  locomotives  are  held  tn  be  necessarv  in  order  to  mee1 
changed  conditions  as  to  wages  that  have  transpired  during  period  of  war 

Signal».  Busy  Junction  Protected  bv  a  Low  Voltage  Plant.  A.  M  Theiss  Ry. 
Signal  Engr..  vol  12.  no.  11.  ̂ 'ov.  1919.  np  3S4-3.87,  10  figs  Train  stopa  are 
eliminated  at  diverging  point  4000  ft.  from  station  by  means  of  installation. 

Spain.  The  Three  Pnncinal  Aspects  of  Railrnids  'T.os  très  nrincinales  aspectosque 
presentan  los  ferrocarrilesl,  Francisco  Cnmbn,  Rc^'ista  de  Ohras  Pu' licas, 
vol  fiT.  no.  2391.  Oct.  30.  1910.  pp  534 -5?9  Technicnl.  economical  and 
financial.  Article  discusses  question  of  extending  and  improving  railway  service 
in  Spain. 

Spikbs.  Recent  Tests  on  the  Holding  Power  of  Railroad  Spikes.  Kne.  Jk  Contracting, 
vol.S2.no  21.  Nov  10.  1919.  pp  ■^03-505.  3  fies.  Behavior  of  various  spikes 
wan  Investigated  at  laborntorv  of  Columbia  T^nîversîtvfor  resistance  to  direct 
pull  and  also  resistance  to  direct  pull  as  affected  by  redrii-ing. 

Tback  Material.  Life.  Renewal  and  Deoreciation  of  Railroad  Track  Material 
(Note  Biir  111  durée,  le  renouvellement  et  la  dénréciitîon  du  matériel  de  voie 
ferrée).  A  Percy  Bulletin  Technique  de  la  Siiispe  Romande,  ^'ol.  49.  nos.  21  and 
22  Oct.  18  and  Nov.  1.  1919.  no.  21'i-221  and  235-2.37.  Oct.  18-  Statistical 
figures  of  ser^'ice  given  bv  ties  in  branch  of  Swiss  railway,  Nov.  1  :  Empirical 
formulae  for  determining  depreciation. 

See  also  Canal  Conslmetion  and  Fire  Protection  Equipment. 

YiBDa.  The  New  Fellham  Concentration  Yard.  T  ondon  ft  South  Western  Railway. 

Rv.  Gaz.  vol  31.  no  1«.  Oct  17.  1910.  pn  482-488.  It  figs,  partly  n'n  supp. plate.  Capacitv  is  3500  freight  ears.  Tracks  circuiting  in  up  and  down 
marshalling  sidings  is  indicated  by  diagrams. 

RAIN  GUARDS 

Centrifugal  Rain  and  Sprav  Guard.  Eng.,  vol.  128,  no.  332fi,  Sept.  26, 
1919.  pp  319,  3  figs.  Device  for  keeping  window  or  screen  free  from  water, 
rain  or  snow. 

Alumina.  Refractory  Properties  of  Alumina  Products  (Propriétés  réfraetaires  des 
produits  alumineuxV  H.  Le  Chatelier  and  B.  Bogitch.  Comptes  rendus  des 
Séances  de  l'Académie  des  Sciences,  l'ol.  IfiO.  no.  11.  Sept.  15.  1919, 
pp.  495-499.  1  fig.  Comparison  of  experimental  results  obtained  with  bauxite 
brick,    cornidite    and    products    having    carborundum    base. 

Coke  Ovens.  Investigation  into  the  Properties  of  Refractory  Materials  Used  in 
Coke  Oven  Construction.  Gas  World,  vol.  71.  no.  1837.  Oct.  4.  1919,  pp.  21-24. 
Results  of  research  at  Imperial  College  of  Science  and  Technology.  England. 
Experiments  are  claimed  to  have  shown  that  presence  of  water  favors  actual 
incorporation  of  alkali_  into  refractory.  Investigation  also  covers  action  of 
"salty"  coals  and  experiments  of  washing. 

REFRIGERATING  PLANTS 

How  Can  Our  Plant  Be  Improved?  Charles  H.  Herter.  Refrig.  World, 
vol.  54,  no.  11,  Nov.  1919.  pp  29-30.  Advises  taking^  advantage  of  approaching 
winter  to  effect  improvements  in  equipment  of  refrigerating  plant. 

REFRIGERATOR  CARS 

Canadian  Pacific  Railway  Steel  Underframe  Refrigerator  Cars.  Can.  Ry. 
&  Mar.  World,  no.  261,  Nov.  1919,  pp.  585-586,  1  fig.  Particulars  of  41-ft. cars. 

REFUSE  DISPOSAL 

Refuse  Disposal.  Thomas  L.  Willes.  Proc.  Louisiana  Eng.  Soc.,  vol.  5. 
no.  4.  Aug.  1919.  pp.  2.53-268  andTdiseussionV  pp.  268-273.  Tests  conducted  for 
period  of  one  year  to  determine  character  and  amount  of  waste  in  City  of  New 
Orleans  are  said  to  have  shown  that  this  refuse  contained  enough  grease_  and 
other  valuable  materials  to  insure  profitable  operation  of  reduction  and  utiliza- 

tion plant. 

RELATIVITY 

Michelson's  Experiment  and  his  Interpretation  (L'eaperienza  di  Michelson e  la  sua  interpretazionc).  11  Nuovo  Cimento.  vol  18.  no.  6.  Sept.  1919,  pp. 
91-106,  3  figs.      In  the  light  of  modern  theory  of  relativity. 

Some  Functional  Equations  in  the  Theory  of  Relativity,  Arthur  C.  Lunn. 
Bui.  Am.  Math.  Soc.,  vol.  2fi.  no.  I.Oct.  1919.  pp.  26-34.  Attempt  to  transcribe 
more  completely  by  means  of  functional  equations  and  their  solutions  without 
appeal  to  differentiation  of  rclntinns  connecting  space-time  co-ordinates  in  two 
systems  of  reference,  which  Einstein  obtains  in  transcribing  process  of  light 
signal. 

RESCUE  APPARATUS 

See  Breathing  Apparatus. 

RESEARCH  | 

Industrial  Research  in  Small  Establishments.  Science,  vol.  50.  no.  1298, 
Nov.  14.  1919.  pp.  445-448.  1  fig.  Opposes  making  distinction  between  research 
and  testing  laboratory  and  that  industrial  research  be  defined  for  any  given 
establishment  "all  that  class  of  work  which  enlarges  the  technical  horizon 
of  the  established  beyond  what  is  necessary  for  routing  production  and  test  of 

its  products." See  also  Bureau  of  Mines;  Cotton  Industry  flnd_SMphuiiding;  Research, 
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SEWERS 

BaiWing  the  Augusta  Street  Concrete  Intercepting  Sewer,  W.  T.  Christine. 

Eng.  World,  vol.  15,  no.  9,  Nov.  1,  1919,  pp.  Sl-'SQ,  4  figs.  Notes  on  excava- tion work,  which  was  done  in  large  part  by  Marion  Model  60  sliovel  equipped 
with  35-ft.  boom  and  42-ft.  dipper  arm  with  1  ̂ ,-yd.  bucket. 

See  Bearings. 

SHAFTING.   LINE 

SHELL-BED   GEOLOGY 

On  a  Shell-bed  Underlying  Volcanic  Tuff  Near  Warrnambool;  with  Notes 
on  the  Age  of  the  Deposit,  Fredk.  Chapman  and  Chas.  J.  Gabriel.  Proc. 
Roy.  Soc.  Victoria,  vol.  30,  no.  1,  Sept.  1917,  pp.  4-14.  Bed  is  beHeved  to 
belong  to  same  episode  as  older  dune-rock  accumulations  of  that  locality, 

SHIPBUILDING 

ÂUSTRAUA.  Shipbuilding  in  Australia.  Shipbuilder,  vol.  21,  no.  Ill,  No.  1919, 
pp.  258-260,  2  figs.  Particulars  of  Dromana,  built  under  scheme  of  Ship 
Construction  service,  are;  Length  overall,  341  ft.  6  in.;  length  between  perpen- 

dicular, 331  ft.;  breadth  extreme,  48  ft.;  depth  nioulded,  26  ft.  6  in.;load  dead- 
weight, 5600  tons.  Propelling  machinery  consists  of  set  of  triple-expansion 

reciprocating  engines. 

New  Orle.ins.  Great  Shipbuilding  Plant  and  Drydock  in  New  Orleans.  Manu- 
facturers Rec,  vol.  76,  no.  19,  Nov.  6,  1919,  pp.  182-183,  4  figs.  Notes  on 

equipment.  Plant  is  able  to  do  any  work  on  the  ship  and  lift  vessels  up  to 
11,000  tons.     It  was  constructed  at  cost  of  §2,000.000. 

Research.  Scientific  Research  in  Connection  with  Marine  Engineering  and  Ship- 
building, Frank  Heath.  Trans.  North-East  Coast  Instn.  of  Engers.  &  Ship- 

builders, vol.  35,  no.  2,  Mar.  1919,  pp.  69-Sl  and  (discussion)  81-85.  Possible 
field  for  investigation  are  indicated  and  reasons  are  given  to  prove  that  organ- 

ization of  research  should  be  in  hands  of  government. 

SHIPS 

Castings.  Castings  for  Ship  Construction,  Ben  Shaw  and  James  Edgar.  Foundry, 
vol.  47,  no.  19,  Nov.  15,  1919,  pp.  832-835,  15  figs.  Method  of  preparing  bear- 

ings for  pit  molding  propeller  shaft  bracket.  Also  in  Foundry  Trade  Jl., 
vol.  21,  no.  214,  Oct.  1919,  pp.  717-72S,  29  figs. 

Construction  Costs.  How  to  Determine  Shipyard  Costs,  Creighton  Churchill. 
Mar.  Rev.,  vol.  49,  no.  12.  Dec.  1919,  pp.  586-589,  10  figs.  Study  of  factors 
entering  into  ship  construction  costs  with  outline  of  method  for  adapting  find- 

ings to  different  yards.  Paper  presented  befofe  Soc.  of  Naval  Architects  & 
Mar.  Engrs. 

Electric  Propulsion.  The  Electric  Propulsion  of  Ships  (La  propulsione  turboe- 
lettrica  delle  navi),  Ing.  Filiberto  Dondona.  Rivista  Manttima,  vol.  52, 

nos.  8  and  9,  Aug.  and  Sept.  1919.  pp.  167-200,  3  figs.  Developments  in 
England  and  United  States,  with  general  statement  of  characteristics  of  instal- lation in  U.  S.  S.  New  Mexico. 

SIGNAL   INDICATORS 

Visual  and  Audible  Signal  Indicator  at  Blairhall  Colliery.  Colliery 
Guardian,  vol.  118.  no.  3070,  Oct.  31,  1919,  p.  U63.  5  figs.  Instrument  is  of 
aluminous  type  and  comprises  polished  wood  case  hinged  in  two  parts  and  so 
made  as  to  be  placed  on  floor  immediately  in  front  of  engine  keeper  when 
operating  engines. 

SILK 
The  Silkworm's  Formidable  Competitor,  R.  G.  Skerrett.  Soi.  Am.,  vol.  121, 

no.  19,  Nov.  S,  1919,  pp.  460  and  470,  3  figs.     OutHne  of  methods  and  results. 

SILOS 

40.000-Ton  Grain  Silo  at  the  King  George  Dock,  Hull.  Eng.,  vol.  128, 
no.  3328.  Oct.  10,  1919,  pp.  360,  364-366,  16  figs.,  partly  on  two  supp.  plates. 
It  is  made  of  reinforced  concrete  and  comprises  two  blocks  each  96  feet  wide 
and  241  feet  long,  in  which  are  placed  elevating,  weighing,  cleaning  and  other machinery . 

SILVER 

The  Properties  of  Standard  or  Sterling  Silver,  with  Notes  on  its  Manu- 
facture, Ernest  A.  Smith  and  Harold  Turner.  Metal  Indus.,  vol.  15,  no.  15, 

Oct.  10,  1919,  pp.  303-316.  24  figs,  and  (discussion)  316-317.  It  is  concluded 
from  mirroseopie  examinations  and  tests  that  alloys  of  silver  and  copper  from 
simple  series  with  eutcctic  containing  72  per  cent  silver  and  28  per  cent  copper, 
which  is  said  to  be  most  uniform  in  composition  of  alloys  of  series. 

SLUICEWAYS 

Removal  of  Sand  from  Irrigation  Canal  by  Sluicing.  Eng.  &  Contracting, 
vol.  52,  no.  20,  Nov.  12,  1919,  pp.  559-560.  1  fig.  Sluiceways  have  been  built 
at  intervals  of  several  miles  and  sand  is  removed  by  aid  of  water.  From  Sept. 
Reclamation  Rec. 

Design.     See  Pipe  Lines,  Design. 

SLUICES 

SOIL 

Permeability.     See  Irrigation. 

Vibration.  Vibration  of  Elastic  Soil  (SuHe  vibrazioni  di  un  auolo  elastico),  Pictro 
Alibrandi.  II  Nuovo  Cimento,  vol.  17,  nos.  4,  5  and  6,  Apr.,  May  June  1919, 
pp.  159-181.  Technical  study.  Circumstances  of  perturbation  at  points 
at  various  distances  from  source  of  motion. 

SOLIDIFICATION   OF   METALS 

Second  Report  to  the  Beilby  Prize  Committee  of  the  Institute  of  Metals 
on  the  Solidification  of  Metals  from  the  Liquid  State,  Cecil  H.  Desch.  Metal 
Indus.,  vol.  15,  no.  16,  Oct.  17,  1919,  pp.  325-331  and  (discussion  )pp.  331-332, 
9  figs.  Deals  with  form  of  crystal  grains  and  their  relation  to  foam  structures, 
and  solidification  of  liquids  exhibiting  cellular  convection  structure. 

Freight.  American  Standard  8800  Ton  D.  W.  Cargo  Steamships.  Shipbuilding 
and  Shipping  Rev.,  vol.  14,  no.  19,  Nov.  6,  1919,  pp.  517-521,  7  figs.,  partly 
on  supp.  plate-  Built  by  Newburgh  Shipyards,  Inc.,  Newburgh.  N.  Y.,  for 
U.  S.  Shipping  Board.  Principal  dimensions  are:  Length  overall,  417  ft.  10  in.; 
breadth  moulded,  54  ft.;  depth  moulded  to  upper  deck,  32  ft.  10  in.;  draught, 
Lloyds  summer  freeboard,  25  ft  6  in. 

The  Economic  Efficiency  of  Merchant  Ships,  Alexander  Urwin.  Trans. 
North-Ea-st  Coast  Instn.  Engrs.  &  Shipbuilders,  vol.  35,  part  3,  May  1919, 
pp.  86-96  and  (discussion),  pp.  96-108,  2  figs.,  partly  on  supp.  plate.  Proposes 
scheme  whereby  efficiency  of  merchant  ship  can  be  measured  and  contribution 
to  final  efficiency  of  each  factor  shown  in  such  manner  as  to  give  definite  figure 
to  its  importance  and  indicate  its  value  relative  to  other  items. 

MonELS.  Experiments  on  Full  Cargo-Ship  Models.  Shipbuilding  &  Shipping  Rec., 
vol.  14,  no.  17,  Oct.  23,  1919,  pp.  465-467,  3  figs.  Comparison  of  various 
models.     (To  be  continued.) 

Painting.  How  Modern  Ships  Are  Painted — I,  Fred  B.  Jacobs.  Mar.  Rev.,  vol.  49, 
no.  12,  Dec.  1919,  pp.  571-573,  2  figs.     Importance  of  selecting  and  preparing 

SOLUTIONS 

materials.     Reasons  \ 
and  driers. 

'hy  special  attention  should  be  given  to  pigments,  soTvente 

Stabilitt.  "Shape  Stability"  of  Ships  ("Formstabile  Schiffskorper"),  Ernst 
Foerster.  Zeitschrift  des  Vereins  Deutscher  Ingemeure,  vol.  63,  no.  29,  July  19, 
1919,  pp.  669-676,  24  figs.  Tests  were  made  on  ships  plying  beetween  Lissabon 
and  Rio  de  Janeiro,  having  speed  of  15  knots.  Stability  losses  between  points 
of  departure  and  port  of  arrival  are  calculated.  Effect  of  stabilizing  additions 
to  body  of  ship.     (To  be  concluded.) 

SHOP   EFFICIENCY 

Shop  Efficiency,  Frank  McManamy.  New  England  RR.  Club,- Oct.  14, 
1919,  pp.  129-146.  Warns  against  overlooking,  while  making  time  studies  of 
shop  operations,  conditions  where  time  is  lost  greatly  in  excess  of  amount 
that  time  studies  are  intended  to  save. 

SHOP    MANAGEMENT 

Graphic  Representation  Reduces  Travel  in  Meter  Repair  Shop  Hundreds 
of  Miles  with  Consequent  Sa\ang  in  Costs,  H.  M.  Riley.  Am.  Gas  Eng.  Jl., 
vol.  Ill,  no.  20,  Nov.  15,  1919.  pp.  461-468,  7  figs.  Diagram  studies  made 
preliminary  to  changing  layout  of  shop. 

Conductivity.     See  Solutions. 

See  Latin  America. 

SOUTH  AMERICA 

SPRINGS 

Design  of  Multiple  Helical  Springs  (C^alcolo  delle  molle  ad  elica  eilindrica 
multiple),  Nicola  Fabiano.  Rivista  Tecniea  delle  Ferrovia  Italiane,  vol.  16, 
nos.  1  and  2,  July  and  Aug.  1919,  pp.  1-12,  8  figs.  Formulae  for  computing 
dimensions  for  types  used  for  locomotive  support. 

SPECTROPHOTOMETRY 

Photoelectric  Spectrophotometry  by  the  Null  Method,  K.  S.  Gibson. 
Dept.  Commerce,  Scientific  Papers  of  Bur.  of  Standards,  no.  349,  Oct.  11, 
1919,  pp.  325-352,  10  figs.  It  is  beheved  in  consequence  of  experimentation 
by  Null  method  that  between  ware  lengths  410  and  550  mm.  inclusive,  on  cer- 

tainty of  measurements  is  not  greater  than  0.01  for  values  of  transmission 
between  zero  and  1,  and  not  greater  than  0.003  for  values  between  zero  and 
0.1;  and  beyond  this  range  as  far  as  390  and  600  mm.  on  certainty  is  slightly 
greater,  being  at  these  wave  lengths  about  twice  as  great  as  throughout  better range. 

STANDARDIZATION 

See  Construction  Standards;  Transformers,  Instruments. 

STACKS 

Why  Concrete  Stacks  Are  Successful,  A.  C.  Irwin.  Power  Plant  Eng., 
vol.  23,  no.  22,  Nov.  15,  1919.  pp.  1012-1013,  1  fig.  Properties  of  concrete 
which  is  said  to  render  material  capable  of  withstanding  exacting  service. 

STANDPIPES 

The  Standpipe  in  Action,  Edward  R.  Hardy.  Quarterly  of  the  Nat. 
Fire  Protection  Assn.,  vol.  13,  no.  2,  Oct.  1919,  pp.  155-159.  Records  of  its 
use  at  fires. 
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Multiplex.  The  Different  Systems  of  Rapid  Telegraphy  (Les  différent  systèmes  de 
télégraphie  rapide),  E.  Montoriol.  Annales  des  Postes,  Télégraphes  et  Télé- 

phones, vol.  S,  no.  3,  Sept.  1919,  pp.  324-381.  24  figs.  Instrument  used  and 
operation  of  automatic  and  multiplex  systems.  Paper  read  before  Société 
française  des  Electriciens. 

pRiNTi.vQ  Systems.  The  Morkrum  Printing  Telegraph  System.  Telegraph  & 
Telephone  Age,  vol.  57,  nos.  21  and  22,  Nov.  1  and  16,  1919,  pp.  52S-533  and 
557-5 J4,  21  tigs.  Nov.  1:  Description  of  operation.  Nov.  16:  Description  of 
automatic  transmitter. 

The  Baudot,  felegraph  &  Telephone  Jl.,  vol.  5.  no.  55.  Oct.  1919,  pp.  1-3, 7  figs.  Description  of  Baudot  miltiplex  type  printing  telegraph  system, 
(To  oe  continued.) 

TELEPHONY 

Italy.  Telephone  Industry  in  Italy  (L'industria  telefonica  in  Italia),  L.  A.  Zanni. 
Elettrotecnica,  vol.  ti,  no.  2;*,  Oct.  15,  1919,  pp.  622-626.  Statistical  figures 
of  existing  installations. 

An'ti-Inddction  Lines.  .A.nti-Inductionof  Téléphonie  Circuits  (Anti-induction  des 
circuits  téléphoniques),  M.  Cahen,  Annales  des  Postes.  Télégraphe.s  et  Télé- 

phones, vol.  8,  no.  3,  Sept.  1919,  pp.  430-445,  8  figs.  Comparative  study  of 
systems  used  in  different  countries. 

Interference.  European  Telephone  Practice.  Fred.  W.  Scholz  Telephone 
Engr.,  vol.  22,  no.  5,  Nov.  1919,  pp.  3S-40.  3  figs.  Troubles  caused  to  telephone 
service  through  interference  of  railway  Unes. 

REPE.4.TER3.  Telephone  Repeaters,  Hancroft  Gherardi  and  Frank  B.  Jewctt.  Proc. 
Am.  Inst.  Elec.  Engrs.,  vol.  3S,  no.  11,  Nov.  1919,  pp.  1255-1313.  48  figs., 
partly  on  S  supp.  plates.  History  of  research  and  development  work  which 
has  led  up  to  final  production  of  successful  telephone  repeatprs.  Various  forms 
of  amplifiers  are  descrioed  and  their  possioilities  and  limitations  pointed  out. 

The  Telephone  Repeater.  Post  Otfice  Elec.  Engrs..  jl.  vol.  12,  no.  3,, 

Oct.  1919,  pp.  12J-133,  4  figs.  -Patented  repeater  circuit,  known  as  "sciles-" 
Tee,"  each  wire  of  which  is  used  for  telegraph  working. 

TEMPERATURE   MEASUREMENTS 

Electric  Indicator.  Desigmng  an  Electric  Temperature  Indicator,  V.  H.  Todd. 
Power  PlantEng.,  vol.  23.  no.  22,  .siov.  15.  1919,  pp.  1018-1019,  4  figs.  Principle 
of  operation  and  method  of  making  required  calculatiens. 

Steel  Furnaces.  Steel  Furnace  Temperature  Measurements,  George  K.  Burgess. 
Blast  Furnace  &  Steel  Plant,  vol.  7,  no.   11,  Nov.  1919,  pp.  550-551.     Role 
played   by   research   laboratory   in  problem      steel  temr 
peratures.     Work  of  Bur.  of  Standards  and  National  Research  Council.     Paper 
read  before  Am.  Iron  &  Steel  Inst. 

TEXTILE   INDUSTRY 

Safety  Education  in  Textile  Industry,  William  S.  Ide.  Textile  World 
JL,  vol.  56,  no.  15,  Nov.  15,  1919,  pp.  91-92.  Records  of  accomplishments 
at  mills  of  one  company. 

THALLIUM   AMALGAMS 

Concentrated  Thallium  Amalgams:  Their  electrochemical  and  thermo- 
chemical  Behavior,  Densities  and  Freezing  Points.  Theodore  W.  Richard 
and  Farrington  Daniels,  jl.  Am.  Chem.  Soc.,  vol.  41,  no.  II,  Nov.  1919, 
pp.  1732-1768.  12  figs.  Experimental  measurements  of  electromotive  forces 
between  amalgams  ranging  from  0.33  per  cent  to  saturation  (over  40  per  cent.) 
These  potentiaLs  were  found  to  be  greater  than  those  demanded  by  simple 
concentration  law. 

THEATRES 

A  Community  Amusement  Budding,  Donald  J.  Baker.  Coal  Age,  vol.  16. 
no.  15,  Oct.  9,  1919,  pp.  602-604.  2  figs.  Built  at  Pennylvania  Mine.  Building 
is  of  stucco-tile  construction  with  fiber  roofing. 

Some  Features  of  Danforth  Theatre.  Toronto.  Contract  Rec,  vol.  33, 
no.  46,  Nov.  12,  1919,  pp.  1037-1038,  3  figs.  Notably  concrete  balcony  and 
pre-cast  roof. 

THERMAL  ANALYSIS 

A  Simplification  of  the  Inverse-Rate  Method  for  Thermal  Analysis,  P.  D, 
Merica.  Dept.  Commerce,  Scientific  Papers  of  Bur.  of  Standards,  no.  336, 
June  11,  1919,  pp.  101-104,  1  figs.  Suggested  method  of  recording  successive 
time  intervals  without  use  of  chronograph. 

THERMIONIC   VALVE 

See  Vacuum  Tubes,  Thermionic  Vakes. 

Standards.  Historical  Synopsis  of  Work  Undertaken  by  the  Société  d'Enroura- 
gfmpnt  pour  l'Industrie  Nationale  with  a  view  to  standardizing  Systems  of Threads  Employed  in  Mecluinical  Constructions  by  Introducing  in  These 
Systems  the  Metric  and  Decimal  Systems  (Résumé  historique  des  travaux 

entrepris  par  la  Société  d'Enoouragemont  pour  vue  d'as.'^uror  l'unification  des systèmes  de  filetage  employés  dans  les  constructions  mécaniques  par  application 
à  ces  filetages  du  système  métrique  et  du  systôme  décimal).  Bulletin  de  la 
Société  d'Encouragement  pour  l'Industrie  Nationale,  vol.  131,  no.  5,  Sept, 
and  Oct.  1919,  pp.  177-216.  6  figs.  A  bibliographie  list  of  documents  on  screw 
threads  pul)!ishod  by  the  Société  is  appended  and  also  a  report  of  the  Union 
des  Syndicats  de  l'Electricité  in  which  a  comparison  is  made  of  the  dimensions 
of  bolt,  screws  and  notes  adopted  by  the  Congress  of  Zurich  and  Société  d'En- 

couragement, the  Schneider  works,  the  French  Railways  and  the  Chambre 

Syndicale  des  Constructeurs  d'Automobiles. 
See  also  Screw  Threads. 

TIMBER   PRODUCTION 

Timber  Production  and  Growth  Curves  in  the  Mountain  Ash.  Euealytus, 
regnans,  R.  T.  Patton.  Proc.  Roy.  Soc.  Victoria,  vol.  30,  no.  1.  Sept.  1917, 
pp.  1-3.  4  figs.,  partly  on  two  supp.  plates.  From  study  of  annual  rings,  it  is concluded  th.at  Mountain  ash  reaches  its  maturity  between  fortieth  and  fiftieth 
years,  but  it  is  not  then  fit  for  milling. 

TIME   STUDY 

Research  on  Rapid  Evaluation  of  Elementary  times  Needed  for  Mechanical 
Operations  (Recherches  sur  ré\olution  rapide  des  tomps  élémentaires  des 
travaux  mécaniques),  J.  Androuin.  Bulietm  de  la  Société  d'Encouragement 
pour  l'Industrie  Nationale,  vol.  131,  no.  5.  Sept,  and  Ort.  1919,  pp.  145-154, 
2  figs.  Proposes  decimal  geometric  series  for  rapid  calculation  of  number  of 
lathes,  times  of  operation,  etc. 

TINNING 

Equipment  and  Methods  of  Tinning,  E.  P.  Later.  Foundry,  vol.  47, 
no.  19,  Nov.  15,  1919.  pp.  817-820.  Pickling  processes  with  details  for  handling various  classes  of  work. 

TOW   BO.^TS 

Tow  Boats  and  Barges  for  American  Inland  Waterways.  Pac.  Mar. 
Rev,,  vol.  16,  no.  11,  Nov.  1919,  pp.  93-95,  S  figs.  Construction  is  practically 
all  of  steel,  assembled  in  sizes  and  shapes  to  meet  requirements  of  Am.  Bur.  of Shipping. 

TOWN  PLANNING 

See  Cities,  Planning. 

Track-Circuit  Layouts.  A.  C  Track-Circuiting  Lay-Outs — II,  A.  E.  Tattersall. 
Ry.  Engr..  vol.  40,  no.  478,  Nov.  1919,  pp.  239-243.  20  figs.  Siemens'  system. 
(Continuation  of  serial.) 

TRACTORS 

Performance.  Calculating  Performance  of  Industrial  Tractors.  Elec.  World, 
vol.  47,  no.  15.  Oct.  11,  1919,, pp.  795-797,  2  figs.  Performance  graphs  with 
various  motor  and  battery  equipment. 

Samson.  Mechanical  Details  of  the  $650  Samson  Tractor,  Automotive  Industries, 
vol.  41.  no.  16.  Oct.  16,  1919,  pp.  772-773.  1  fig.  Tractor  is  of  backbone  type, 
transmission  and  rear  axle  housing  being  in  one  and  bolted  and  fiywheel  housing. 

Schneider.  Schneider  Automobile  Tractors  Used  for  Towing  Canal  Barges  (Tracteur 
automobile,  svst^me  Scheneider.  pour  le  galage  des  bateaux).  Génie  Civil, 
vol.  75,  no.  IS,  Nov.  1.  1910.  pp.  432-434,  4  figs.  Tractor  is  fitted  with  12  hp. 
engine.  Wheels  have  metallic  tires.  Machine  is  said  to  tow  barge  of  225 
tons  with  speed  of  about  2^  miles  an  hr. 

TRAIN   LIGHTING 

Illumination  of  Cars  is  Becoming  an  Exact  Science.  Ry.  Elec.  Engr., 
vol.  10,  no.  10,  Oct.  1919,  pp.  360-368,  24  figs.  Data  in  regard  to  efficiency 
and  uniformity  of  distribution,  effect  of  coloring  of  h^ad  lining,  installation, 
maintenance  cost  and  methods  of  testing  intensity  required.  Committee 
report  of  Assn.  Ry.  Elec.  Engrs. 

Specifications  for  Electric  Train  Lighting  Equipment.  Ry.  Elec.  Engr., 
vol.  10,  no.  10.  Oct  1919,  pp.  380-883.  Suggesting  reductions  in  present  prac- 

tices, which  are  believed  not  to  impair  quaUties  of  service.  Committee  report 
of  Assn.  Ry.  Elec.  Engrs. 

TRANSFORMERS 

Design.  Designing  Transformers  (Het  ontwerpen  van  transformatorenl,  A.  M.  A. 
Wijans.  Ingénieur,  vol.  34.  no.  43.  Oct.  25,  1919,  pp.  787-795,  8  figs.  With 
special  reference  to  Pohl's  and  Feldman's  method  of  calculation.  Designing core  transformers  with  rectangular  or  with  elliptic  core  sections.  Factors 
influencing  costs.     Berry  transformers. 

THREADS 

Forms.  Threads  Forms  for  Worms  and  Hobs,  D.  P.  Waterman.  Mech.  Eng., 
voL  41.  no.  11,  Nov.  1919,  pp.  S72-S73,  5  figs.  Mechanical  problems  involved 
in  construction  and  operation  of  worm  gears.  Writer  believps  it  is  desirable 
to  establish  and  follow  standard  line  of  procedure  in  manufacture  of  worm  gears 
as  their  use  is  increasing  rapidly  and  suggests  adoption  of  straight-sided  cutters 
with  change  in  pressure  handle  at  same  sided  angle  of  helix  and  change  of  axial 
to  normal  depth  at  same  point. 

Equations.  Alternating  Current  dynamic  Transformer  (Un  transformatore  dinamico 
per  correnti  alternate),  A.  G.  Rossi.  II  Nuovo  Cimento,  vol.  17,  nos.  4,  5 
and  6.  Apr  .  May,  June  1919.  pp.  95-132.  9  figs.  Expressions  determining 
conditions  of  operations  under  various  system  of  connections.     (Concluded.) 

Heating.  The  Heating  of  Transformers,  M.  Vidmar.  Elecn.,  vol.  83,  no.  2164, 
Nov  7,  1919,  pp.  .525-526.  Formulae  for  computing  internal  temperature  fall 
both  in  non-impregnated  and  impregnated  copper  coils.  Translated  from 
Elektrotechnische  Zeitschrift. 
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VOLTAGE   REGULATORS 

Automatic  Voltage  Regulators.  Terrell  Croft-  Natl.  vol.  23,  no.  2,  Nov. 
1919,  pp.  570-580.  12  fig3.  Illustrating  principle  of  automatic  voltage  roRulator 
as  applied  to  small  generators,  both  of  a.c.  and  of  d.c.  types. 

VOLTAGE   SYSTEMS 

Constant  and  Variable  Voltage  Systems,  A.  I\L  Bennett.  Am.  Drop 
Forger,  vol.  5.  no.  11,  Nov.  1919,  pp.  54S-550,  2  figs.  It  is  pointed  out  that 
any  number  of  workers  can  operate  in  multiple  from  same  machine  up  to  its 
capacity  when  constant  voltage  svstem  is  used.  Paper  read  before  Am.  Iron 
&  Steel  Elec.  Engrs. 

Sec  Bonus  Systems. 

WAGES 

WASTE   MATERIALS 

See  Cars,  Dtunp. 

WATER   HAMMER 

Water  Hammer  in  Conduits  Consisting  of  Two  or  Three  Sections  of  Different 
Diameters  (Calcul  du  coup  de  bélier  maximum  dans  les  conduites  formées 
de  deux  de  trois  tronçons  de  diamètres  différents),  Ed.  Carey.  Revue  générale 
de  l'Electricité,  vol.  G.  no.  17,  Oct.  25,  1919.  pp.  539-551.  S  figs.  Simplification by  means  of  graphs  of  formulae  developed  by  M.  de  Sparre.     (To  be  continued.) 

WATER   POWER 

British  Columbia.  Report  on  Water  Powers  of  British  Columbia.  Can.  Engr., 
vol.  37.  no.  20,  Nov.  13,  1919,  pp.  461-4G5,  3  figs.  Concerning  water  legisla- 

tion, meteorological  and  topographical  data,  surveys  and  maps,  stream  fîow 
data,  bench  marks,  power  sites,  present  and  proposed  developments,  electrical 
insppction  and  bibliography.  From  report  published  under  Commission  of 
Conservation.  Also  in  Contract  Rec,  vol.  33,  no.  46.  Nov.  12,  1919,  pp. 
1053-1059. 

Plants.  Reconstruction  of  Small  Water  Power,  Plants.  Ray  K.  Holland. 
Contrac  Rec,  vol.  33.  no.  45.  Nov.  5,  1919,  pp.  1029-1031.  Conditions  to  be 
considered  by  engineer  when  making  improvements  to  old  or  insufficient  develop- 
ments. 

WATER   PURIFICATION 

Motor-Truck-Mounted  Water  Purification  Units,  Wm.  J.  Orchard.  Jl. 
Am.  Water  Works  Assn.,  vol.  6,  no.  3,  Sept.  1919,  pp.  532-571,^7  figs.  Arrange- 

ment and  operation. 

WATER   RATES 

The  Control  of  Water  Rates,  Edward  S.  Walsh.  Freight  Handling  & 
Terminal  Eng.,  vol.  5,  no.  10.  Oct.  1919,  pp.  383-388.  Statement  of  Superin- 

tendent of  Public  Works,  State  of  New  York,  in  opposition  to  bill  empowering 
Interstate  Commerce  Commission  to  control  water  front. 

WATER   SUPPLY 

Army  Camps.  Note.s  on  the  Water  Supplies  of  Army  Campa.  Cantonments  and 
Posts  in  the  United  States,  with  Particular  Reference  to  Problems  of  Quality, 
Charles  Gilman  Hyde  and  Charles  A.  Haskins.  Jl.  Am.  Water  Works  Assn., 
vol.  6,  no.  3,  Sept.  1919,  pp.  532-561.  After  reviewing  circumstances  and 
conditions  which  were  obtained  with  respect  to  control  of  quality  of  water 
supplied  to  array  camps,  it  appears  to  writers  that  variability  in  bactoriological 
quality  observed  with  respect  to  considerable  number  of  ground  water  supplies 
is  shown  that  frequent  examinations  should  be  made  of  samples  collected 
from  different  points  in  water-supply  system. 

Army  of  Occupation.  Water  Supply  Service  in  the  Army  of  Occupation  in  Germany, 
Lucius  A.  Gritze.  Jl.  Am.  Water  Works  Assn.,  vol.  6,  no.  3,  Sept.  1919,  pp. 
422-426,     Scheme  of  organization. 

C.\TSKiLL  Aqueduct.  History  of  Water  Supply.  J.  "C.  Beardsler.  Jl.  Cleveland Eng.  Soc-,  vol.  12,  no.  1,  July  1919,  pp.  25-42,  11  figs.  Olden  works  contracted 
with  such  modern  undertakings  as  Catskill  aqueduct. 

Schoharie  Development,  Catskill  Water  Supply  System  for  New  York 
City,  J.  Waldo  Smith.  Jl.  New  England  Water  Works  Assn.,  vol.  33.  no.  3. 
Sept.  1919,  pp.  257-272,  4  figs.  Project  involves  impounding  water  of  Schoharie 
Creek  in  reservoir  of  20  billion  gal.  capacity  to  be  formed  by  construction  of 
dam  in  Schoharie  County,  flow  line  of  reservoir  being  at  level  of  1130  ft.  above 
sea  level. 

Collecting  GALLEniES.  The  Gallery  Collecting  System  of  the  Des  Moines  Water 
Company,  Des  ISIoines,  Iowa,  A.  T.  Luce.  Jl.  Am.  Water  Works  Assn..  vol.  6, 
no.  3,  Sept.  1919,  pp.  475-485,  4  figs.     Structural  details  of  galleries. 

Old  Hickory  Works.  The  Water  Supply  of  the  Old  Hickory  Works,  Oscar  E. 
Bulkeley.  Jl.  Am.  Water  Works  Assn.,  vol-  6.  no.  3.  Sept.  1919.  pp.  427-438. 
System  consists  of  two  intake  pumping  stations,  three  large  parallel  wood-stave 
pipe  lines  about  11-4  miles  long,  booster  pump  house,  filtration  plant,  power 
hou=e  flume  and  twelve  service  pumps,  and  distribution  systems.  Approxi- 

mately 1000,000,900  gal.  of  raw  water  are  required  daily,  of  which  65,000,000 
are  filtered. 

Scouring.  Index  Numbers  and  Scoring  of  Water  Supplies,  Abel  Wolman.  Jl. 
Am.  Water  Works  Assn.,  vol.  6,  no.  3,  Sept.  1919,  pp.  444-456,  5  figa.  Principles 
of  water  supply  scoring,  comparison  of  these  methods  with  similar  ones  in  index 
number  making  discussion  of  their  points  of  analogy  and  difference,  and  develop- 

ment of  data  as  guides  in  problems  of  water-supply  standardization. 

WATER   WASTE 

Prevention.  Philadelphia  Fights  Water  Waste.  Fire  and  Water  Eng.,  vol.  66, 
nos.  15-18,  Oct.  1919,  pp.  837-841,  8  figs.  Charts  showing  Pitot  records  obtained 
(To  be  continued.) 

Some  Details  of  Water-Waste  Prevention  Surveys,  Paul  Lanham.  Jl. 
New  England  Water  Works  Assn.,  vol.  33,  no.  3,  Sept.  1910,  pp.  287-300  and 
(discussion)  pf),  300-305,  7  figs.,  partly  on  supp.  plate.  Concerning  proper 
division  of  mains  into  permanent  districts,  making  and  studying  flow  charts 
taken  upon  various  districts,  and  organizing  properly  balanced  force  for 
handling  wator-wnste  problem. 

Reduction  of  Water  Consumption  by  Means  of  Pitometer  Survey  and 
Constant  Inspection,  George  C.  Andrews.  Jl.  Am.  Water  Works  Assn.,  vol.  6. 
no.  3,  Sept.  1919,  pp.  355-370,  8  figs.     Experience  of  Buffalo  Bur.  of  Water. 

WATER   WORKS 

Practical  Checks  upon  Water-Works  Depreciation  Estimates,  Leonard 
Metcalf.  Jl.  Am.  Water  Works  Assn.,  vol.  6.  no.  3.  Sept.  1919,  pp.  371-393. 
Records  of  actual  depreciation  developed  in  practical  administration  of  water 
works  in  different  parts  of  United  States.  Necesssity  for  keeping  better  records 
of  plant  abandoned  as  evidence  of  actual  in  contra-distinction  to  theoretical 
depreciation. 

WATT-HOUR   METERS 

Calibrating  Standard  Watt-Hour  Meters,  F.  A.  Kartak.  Elec.  World, 
vol.  74,  no.  14.  Oct.  4,  1919.  pp.  740-742.  6  figs.  Extreme  accuracy  in  testing 
portable  standard  watt-hour  meters  by  taking  revolutions  of  meter  during 
a  definite  time  interval  fixed  by  an  electric  clock;  details  of  electrical  apparatus which  starts  and  stops  meter. 

WATERSHED   LEAKAGE 

Watershed  Leakage  in  Relation  to  Gravity  Water  Supplies,  Robert  E. 
Horton.  Jl.  New  England  Water  Works  Assn.,  vol.  33,  no.  3,  Sept.  1919, 
pp.  306-332  and  (discussion)  pp.  333-336,  11  figs.  Based  on  examination  of 
conditions  in  various  plains  in  New  York  State. 

WAVE   MOTION 

Absolute  Mechanics  of  Wave  Motion  and  the  Newtonian  Relativity  of 
Energie  (Mécanique  absolue  des  ondulations  et  Relativité  newtonienne  de 
l'Energie),  G-  Sagnac.  Comptes  rendus  des  séances  de  l'Académie  des  Sciences, 
vol.  169,  no.  15.  Oct.  13,  1919,  pp.  643-646.  Their  correlation  in  view  of  accepted theories  of  radiation  and  movement. 

Ether  and  the  Absolute  Mechanics  of  Wave  Motion  (Ether  et  mécanique 
absolue  des  endulations),  G.  Sagnac.  Comptes  rendus  des  séances  de  l'Académie 
des  Sciences,  vol.  169.  nos.  10  and  12.  Sept.  S  and  22,  1919.  pp.  469-471  and 
529-531,  Sept.  8:  Concerning  absolute  orifrin  of  velocities  measured  in  universal 
system  of  reference.  Sept.  22:  Establishment  of  relation  between  internal 
absolute  waves  and  total  Newtonian  energy. 

WEIGHTS   AND   MEASURES 

Weights  and  Measures  of  the  Far  East  Trans-Pacific,  vol.  1,  no.  3,  Nov. 
1919,  pp.  67-68.  Units  used  in  the  various  countries  and  their  equivalents in  English  system. 

See  also  Metric  Syste?ns. 

WEIRS  AND    DAMS 

Ferro-Concrete  Weirs  and  Dams.  Ferro-Concrete,  vol.  11,  no.  3,  Sept. 
1919,  pp.  89-91,  S  figs.     Particulars  of  various  structures. 

WELDERS 

r  Training  Arc  Welders— II,  O-  H.  Eschhols.  Elec.  World,  vol.  74,  no.  U, 
Oct.  4,  1919,  pp.  750-752.  Discussion  of  principles  necessary  for  production 
of  satisfactory  welds.  Definition  of  welding  terms  and  bibliography  of  articles 
on  welding  in  technical  magazines. 

WELDING 

Acetylene.  Oxy-Acetylene  Industry  in  France,  Paul  Pleiss  and  C.  V.  Price.  Welding 
Eng.,  vol.  4,  no.  11,  Nov.  1919,  pp.  21-25.  Practices  of  various  companies 
in  regard  to  charging  acetvlene  generators,  pressures  used,  etc.  Comparing 
conditions  with  industry  in  United  States  writer  says  that  outstanding  difference 
is  degree  of  co-oueration  that  exists  between  manufacturers,  users,  and  the 
French  Welding  Soc,  who  are  all  "united  in  their  efforts  to  further  the  use  of the  process  through  the  offices  of  the  Welding  Soc,  and  this  spirit  has  been  of 

tremendous  imnort  to  the  growth  of  the  Industry  in  France." 
Oxy-Acetylene  Welding  Methods.  Automotive  Manufacturer,  vol.  61, 

no.  6.  Sept.  1919,  pp.  2.5-26,  2  fias.     Filling  blow-holes  and  other  cavities. 
Oxy-Acetylene  Welding  of  heavy  Sheets,  F.  H.  Sweet.  Am.  Drop  Forger, 

vol.  5,  no.  11,  Nov.  1919,  pp.  553-554.     Material  to  use  and  bow  to  handle  it. 
Use  of  Acetvlene  in  Navy  Yards  during  the  War.  H.  G.  Know.  Acetylene 

Jl,  vol.  21,  no.  5,  Nov.  1919.  np.  325-334,  17  figs.  New  York  yard  used  about 
110.000  eu.  ft.  per  month;  Charleston  15.000  cu.  ft.:  Norfolk.  60,000  cu.  ft.; 
Boston  75,000  cu.  ft.  Applications  are  illustrated.  Paper  read  before  Interna- 

tional Acetylene  Assn. 
Technical  Eneineer's  Judgment  of  the  Oxy-Acetylene  Process.  Alfred 

S.  Kinsey.  Acetylene  Jl.,  vol.  21,  no.  5,  Nov.  1919.  pp.  346-350.  Fundamental 
principles  involved  in  oxyacetylene  welding,  which  were  not  used  in  shop 
practice  before  introduction  of  this  process.  Paper  read  before  International 
Acetylene  Assn. 
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Metal  Construction  of  Aircraft.  A.  P.  Thurston.  Aeronautical  J!.,  vol. 

23.  no.  105,  Sept.  1910,  pp.  473-512.  41  figs.  Methods  of  dcsiBn,  kinds  of materials  used  and  method  of  testing  specimens  at  various  works  in  England. 

D.  F.  W.  Gkrmak.  The  German  D.  F.  W.  Commercial  Four  Encincd  Biplane.  Aerial 
Age,  vol.  10.  no.  f).  Dec.  S  and  15.  1919,  pp.  326-32S.  4  figs.  Machine  is  fitted 
with  four  220-hp.  I^Iercedes  engines  placed  in  fuselage  and  driving  airscrews  on 
wings  by  means  of  bevel  gears  and  shafts. 

Dopes.  Aeroplane  Dopes  and  Doping.  W.  H. 
Oct.  27  and  Nov.  3.  1919.  pp.  20S  and  213. 
Committee  of  Aeronautics. 

.Smith.    Aerial  Age,  vol.  10,  no.  6, 
Report  no.  38  of  National  Advisory 

Eagle.  The  Curtiss  Eagle  Transport  Airplane.  Aviation,  vol.  7,  no.  7.  Nov.  1.  1919. 
p.  309.  1  fig.  Tractor  fuselagp  biplane  fitted  with  additional  wing  engines  and 
propellers. 

H.vXGARS.     See  //anffors. 

HlLD-Ar.\RSHONET.  The  Hild-Marshonet  Sportplane.  Aerial  Age.  vol.  10,  no.  11. 
Dec.  20.  1919,  pp.  400-401.  0  figs.  General  characteristics  are:  spread  overall 
24  ft.;  length  10  ft.;  weight,  loaded  with  pilot  and  fuel  for  three  hours  700  lb., 
speed  range  35-05  m.p.h. 

Lawsox.  Air  Liner  is  Designed  for  Commerce.  Automotive  Industries,  vol.  41,  no. 
20,  Nov.  13.  1919,  pp.  964-967,  4  figs.  Details  of  construction  of  twin-motor 
Lawson    C-2. 

The  Lawson  Airplane  C-2.  Aviation,  vol.  7.  no.  7.  Nov.  1,  1919,  pp.  315- 
316,  1  fig.  Structural  characteristics  are:  overall  length.  4S  ft.;  overall  height. 
15  ft.;  span  of  upper  and  lower  wings,  91  ft.;  total  weight,  loaded,  13.929  lb. 

LiMiT.vTioNS.  The  Large  Aeroplane  and  Its  Limitations,  A.  Ryan.  Aeronautical  Jl., 
vol.  23.  no.  106,  Oct.  1919.  pp.  530-537.  Effects  of  increasing  size  under  fol- 

lowing conditions:  (1)  all  sizes  to  have  same  speed,  (2)  loss  per  sq.  ft.  of  surface 
same  for  all  sizes  and  (3)  density  of  atmosphere  constant. 

LiN-KE-HoFF.\r.\N-.  The  Linke-Hoffman  Central  Power  Plant  Giant  Biplanes,  Eric 
Hildeshcim.     Aviation,  vol.  7,  no.  9,  Dec.  1,  1919,  pp.  391-393,  10  figs. 

XiECPORT.  The  Nieuport  "Nlghthawk."  Flight,  vol.  11,  no.  4S.  Nov.  27.  1919.  pp. 
1524-1.532,  21  figs.  Single-seater  fitted  with  320  hp.  ABC  Dragonfly  engine. 
Main  characteristics  are:  total  weight.  2100  lb.;  speed  at  5000  ft.,  150  m.p.h.; 
climb,  29,000  ft.  in  20  min.  ;  ceiling,  29,000  ft. 

Performance  Estimation.     Estimating  Performance  of  an  Airplane.  V.  E.  Clark. 
Aviation,  vol.  7.  no.  S,  Nov.  15.  1919.  pp.  349-350.  1  fig.     Given  engine,  flight 

.   duration  and  military  or  commercial  load. 

R.M>jATORS.  Preliminary  Report  on  Resistance  due  to  Nose  Radiator.  Flight,  vol. 
11.  DO.  47.  Nov.  20.  1910.  pp.  1.509-1510.  8  figs.  Based  on  experiments  carried 
out  by  Am.  Bur.  of  Standards. 

Stresses.  The  Loads  and  Stresses  on  Aeroplanes.  John  Case.  Aeronautics 
vol.  17.  nos.  309.  310.  315,  317  and  318.  Sept.  18,  25.  Oct.  30.  Nov.  13  and  20 
1919.  pp.  289-292,  314-315.  406-407.  450-452  and  471-472.  37  figs.  Systems  of 
bracing  employed  in  triplanes.  Design  of  spar  sections.  Examples  of  investi- 

gating mechanical  stresses  in  s  tiff -jointed  frame-works.  Mechanical  study  of 
.stresses  produced  in  various  members  during  steep  dives.  Calculation  of  loads 
in  front  and  rear  trusses  due  to  lift  reactions.     (Continuation  of  serial.) 

Struts.  Resistance  of  Navy  No.  1  Struts.  A.  F.  Zahm.  Aerial  Age.  vol.  10,  no.  11, 
Dec.  29, 1919.  p.p.  407-408,  4  figs.  Aviation,  vol.  7.  no.  6,  Oct.  15,  1919,  pp.  256- 
257,  4  figs.  Results  of  tests.  Experimental  investigation  Bureau  of  Construc- 

tion and  Repair  is  said  to  have  established  that  Navy  No.  1  strut  has 
smaller  coefficient  of  resistance  than  any  hitherto  reported. 

Technical  Orders.  Eng.  Division.  Air  Service.  Dayton,  Ohio.  no.  7,  Apr. 
1919,  91  pp.,  12  figs.  Including  non-injurious  tests  for  determining  ultimate 
strength  of  interplane  struts  for  airplanes. 

The  Strength  of  Tubular  Struts,  Andrew  Robertson.  Aeronautics,  vol. 
17,  no.  309,  Sept.  18,  1919,  p.  281.     Formula  for  collapsing  load  per  sq.  in. 

Turn  Indicators.  The  Static  Head  Turn  Indicator  for  Aeroplanes,  Horace  Darwin. 
Sci.  Am.  Supp..  vol.  SS,  no.  2288,  Nov.  29.  1010,  pp.  322-323.  See  also  Aero- 

nautics, vol.  17.  no.  315,  Oct.  30,  1919.  pp.  419,-412.  Instrument  designed  to 
indieatewhether  under  allconditions  path  of  aeroplane  is  straight  line  or  whether 
machine  is  turning  to  right  or  left. 

Undercarriages.  Aircraft  Undercarriages.  John  D.  North.  Flight,  vol.  11.  no. 
50,  Dec.  11,  1919,  pp.  1596-1.599.  7  figs.  Account  of  development.  (To  be 
continued.)     Paper  read  before  Royal  Aeronautical  Soc. 

Wing  Coverings.  Modern  Wing  Coverings — Materials  Used  and  Their  Application, 
R.  G.  Dort.  Aerial  Age.  vol.  10.  nos.  9  and  11,  Dec.  8,  15  and  29,  1919.  pp. 
329-330  and  335,  403-406  and  418.  Types  of  pigmented  protective  coverings; 
application  of  wing  covering  materials.     (To  be  concluded.) 

Wi.vG  Rib.  Development  of  a  1.5-Foot  Airplane  Wing  Rib,  Raymond  M.  Wirka. 
A\-iation,  vol.  7.  no.  9,  Dec.  1,  1919.  pp.  386-388.  12  figs.  Load-travel  curves, 
plywood  web,  twisted  veneer  strap,  and  Pratt  truss  types  at  Forest  Service, 
Madison.  Wis.,  showed  that  ribs  of  these  types  were  not  quite  so  stiff  as  those  of 
other  types,  ribs  of  Warren  truss  type,  design  no  11,  were  superior  in  strength 
per  unit  weight  to  all  oth  er  ribs  tested. 

.See  also  Flying  Boats:  Seaplanes. 

AEROPLANE  ENGINES 

Altitude  OpEa.-^.TroN*.  Report  on  Variation  of  Horse-Power  with  Temperature. 
Aeronautics,  vol.  17.  no.  310,  Sept.  25.  1919,  pp.  308-313.  11  figs.  Tests  covering 
altitudes  from  2000  ft.  to  30  000.  with  engine  being  fitted  successively  with 
Clandel.  Stromberg  and  Tice  carburetors.  U.  S.  Bur.  of  Standards  Aeronautic 
Power  Plants.     Report  No.  8. 

Fuel.  Qualities  of  Gasoline  for  Aviation  Motors  (Les  qualités  de  l'essence  pour 
moteurs  d'aviation),  A.  Grebel.  Génie  Civil,  vol.  75,  no.  21,  Nov.  22,  1919, 
pp.  517-519,  3  figs.  Characteristics  of  fuel  fixed  in  September  1917,  by  Service 
d'Aéronautique  militaire. 

Napier.  Aircraft  Practice  in  the  1920  Napier,  M.  W.  Bourdon.  Automotive  Indus- 
tries, vol.  41,  no.  22,  Nov.  27,  1010.  pp.  1056-1060,  0  figs.  Overhead  valves  are 

fitted  in  detachable  aluminum  cylinder  head  and  are  operated  by  overhead 
camshaft;  cylinder  jackets  and  upper  half  of  crank  case  are  cased  as  unit  in 
aluminum  with  pressed  in  steel  liners  for  pistons. 

Napier  Lion.  Aero  Engine  with  Now  Arrangement  of  Cylinders,  M.  W.  Bourdon. 
Automotive  Industries,  vol.  41,  no.  21,  Nov.  20,  1919,  pp.  1006-1012  and  1015, 
13  figs.  Napier  Lion  450-hp.,  12-cylinder  engine  designed  and  built  for  British 
air  service.  Attention  is  called  to  short  stroke,  roller-bearing  crankshaft  and 
special  details  of  cylinder  and  head  construction. 

Siddeley  Puma.  The  Siddeley  Puma  Aircraft  Engine.  Automobile  Engr.,  vol.  9, 
no.  132,  Nov.  1019,  pp.  369-376.  26  figs.,  partly  on  supp.  plate.  Engine  has  six 
cylinders  in  line  and  is  of  vertical  water-cooled  type.  Valves  are  actuated  by 
overhead  camshaft  which  operates  exhaust  valves  directly  from  cams  and  inlet 
valves  by  means  of  rockers.  Cylinders  are  of  aluminum,  witji  steel  liners  ranged 
in  special  manner. 

Starting.  The  Starting  of  Aeroplane  Engines — I,  T.  L.  Sherman.  Automobile 
Engr.,  vol.  0,  no.  132,  Nov.  1919,  pp.  366-368.  3  figs.  Classification  of  systems 
of  starting  and  suggestions  in  regard  to  effecting  improvements.  (To  be  con- tinued.) 

Testing.  Altitude  Laboratory  for  the  Testing  of  Aero  Engines,  H.  C.  Dickinson  and 
H.  G.  Boutell.  Aerial  Age,  vol.  10.  no.  4,  Oct.  6,  1919,  pp.  122-123  and  134,  3 
figs.  Description  of  laboratory  constructed  at  Bur.  of  Standards  for  National 
Advisory  Committee  for  Aeronautics.     (Concluded.) 

ViEiNG.     The  Viking  Aircraft  Motor.     Aerial  Age,  vol.  10,  no.  9.  Dec.  8  and  15,  1919. 
p.  325.  1  fig.     Sixteen-cylinder.  air-cooled.  X  typo,  having  four  rows  of  cylinders 
of  four  cylinders  each,  set  at  90  deg.  angle. 

See  also  Internal-Combustion  Engines. 

AIR  ANALYSIS 

The  Rapid  Determination  of  Carbon  Monoxide  in  Air,  Arthur  B.  Lamb  and 
Alfred  T.  Larson.  Jl.  Am.  Chem.  Soc.  vol.  41,  no.  12,  Dec.  1910,  pp.  1908- 
1021,  5  figs.     Two  thermometric  methods  are  described. 

AIR  CONDITIONING 

Humidification  and  Cooling  of  Work  Shops  (li'Humidification  et  ie  rafraîchis- sement des  ateliers),  Emile  Masson.  Revue  Universelle  des  Mines,  vol.  2,  no.  2, 
June  1010,  pp.  285-323,  10  figs.  Comparative  study  of  value  of  vaporizers, 
saturators,  atomizers  and  super-saturators.  Regulations  adopted  at  Rouen 
congress  are  quoted.  These  established  that  hygrométrie  state  of  work  shop 
should  be  maintained  between  61  to  70  per  cent,  that  the  air  of  factory  should  be 
renewed  twice  each  hour  and  that  the  inside  temperature  should  be  maintained 
above  15  deg.  cent,  in  winter  and  below  25  deg.  cent,  in  summer. 

AIRCRAFT 

See  Aeronautics;  Aeroplanes;  Airships;  Aviation;  Baloons;  Flying  Boa's; 
Seaplanes. 

AIR  PUMPS 

See  Pumps,  Air  ;  Blowers  ;  Compressors. 

AIRSHIPS 

Airships,  T.  R.  Cave-Browne.  Cave.  Aeronautics,  vol.  17.  no.  309. 
.  Sept.  18.  1010.  pp.  277-280.     Table  showing  strength  of  various  fabrics,  method 

of  using  steam  engine  for  airship  propulsion.  Paper  read  before  Eng.  Section  of "G"  British  Assn. 

The  Transverse  Frame  of  the  Rigid  Airship.  E.  H.  Lewitt.  Aeronautics, 
vol.  17.  no.  300.  Sept.  18,  1919,  pp.  287-288,  3  figs.  Calculation  of  stress 
developed  in  frame. 

French  Practice  in  Airship  Construction,  John  Jay  Ide.  Aviation,  vol.  7, 
no.  9,  Dec.  1,  1919,  pp.  400-402,  3  figs.  Specifications  for  seams  of  envelopes; 
precaution  taken  against  explosions  when  filing  dirigibles,  and  against  sparks 
from      atmospheric      electricity      and      radio. 

See  also  Balloons. 

ALCOHOL 

Symposium  on  Industrial  Alcohols.  Chem.  &  Metallurgical  Eng.,  vol.  21, 
no.  11,  Oct.  20  and  Nov.  5,  1010.  pp.  557-550.  1  fig.  Presented  at  meeting  in 
N.  Y.  Section  of  Am.  Chem.  Soc.  Attention  is  focussed  upon  production  and 
industrial  uses  of  more  important  alcohols.  Chart  showing  several  uses  of  alco- 

hol is  given. 
Alcohol  as  Motor  Fuel.  Times  Eng.  Supp..  no.  537.  July  1919,  p.  223. 

Conditions  of  use. 

ALLOYS 

Aluminum.  Heat  Treating  of  Aluminum  Alloys  (Traitements  thermiques  d'alliages 
d'aluminum),  M.  Girard.  Comptes  Rendus  des  séances  de  l'Académie  des 
Sciences,  vol.  169,  no.  13.  Sept.  29,  1919,  pp.  571-574.  1  fig.  Study  of  variatiçns 
of-mechanical  characteristics  in  terms  of  heat-treating  temperature  after  rolling 
and  of  velocity  of  cooling  after  treatment. 

Increasing  the  Scope  of  Aluminum  Alloys.  Ferdinand  Jehle.  Automotive 
Industries,  vol.41,  no.  21,  Nov.  20.  1010,  pp.  1025-1027.  5  figs.  Propertieeof 
aluminum  alloys  developed  during  war,  specially  Lynite  alloys. 
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G.  N.  AiR-CooLED.  The  Air-cooled  G.  N.  Autocar,  vol.  43,  no.  1260,  Dec.  13.  1919. 
pp.  1122-1123,  4  figs.  Principal  epecifications  are:  90  deg.  V  twin  air-cooled 
engine,  84  x  9S  mm  bore  and  stroke;  disc  clutch;  three  speed  and  reverse  gear. 

Lancia.  Lancia  Produces  a  Novel  Twelve  Cylinder  Model.  Automotive  Industries, 
vol.  41.  no.  18.  Oct.  30.  1919,  pp.  S62-S64,  5  figs.  Cylinders  are  block  casting 
with  angle  of  only  22  deg.  between  two  rows,  one  row  being  offset  in  relation  to 
other  so  that  connecting  rods  are  side  by  side. 

Lighting  and  Starting.  British  Adaptation  of  Starting  and  Lighting  Equipment, 
F.  H.  Hutton.  Automotive  Industries,  vol.  41,  no.  21,  Nov.  20.  1919j  pp.  1002- 
1004,  5  figs.     Analysis  of  equipment  in  1920  cars  exhibited  at  Olympia  show. 

Lorraine  Dietrich.  Lorraine  Dietrich  Builds  Low-priced  Sis  Cylinder.  Automotive 
Industries,  vol.  41.  no.  IS,  Oct.  30,  1919,  pp.  S60-861,  5  figs.  Car  designed 
for  quantity  production. 

Miutart  Transport.  Military  Transport  Chassis — XVII.  Automobile  Engr., 
vol.  9.  no.  132.  Nov.  1919.  pp.  391-394,  6  figs.  Performance  of  Hallford  chassis 
type  E.  I.  F.  100  under  war  conditions. 

Delage  Offers  the  Only  Car  Built  for  Military  Service.  Automotive 
Industries,  vol.  41,  no.  20,  Nov.  13,  1919,  pp.  960-963.  S  figs.  Unit  construction 
with  6-cylinder  engine  and  gear-box.  Noted  feature  is  great  accessibility  there 
being  no  obstructions  to  reaching  valve  steams. 

Radiators.  Manufacturers  Producing  Major  Part  of  Automobile  and  Aeroplane 
Radiators  Use  Gas  for  Every  Operation  Requiring  Heat,  Charles  A.  Drum. 
Am.  Gas  Eng.  Jl.,  vol.  HI,  no.  22,  Nov.  29,  1919,  pp.  505-508,  S  figs.  Notes  on 
manufacture  of  radiator. 

Rear-Axle  Housing.  A  Rear-Axle  Hoxising  That  Is  Different,  Fred.  H.  Colvin. 
Am.  Mach..  vol.  51,  no.  21,  Nov.  27,  and  Deo.  4.  1919.  pp.  919-921,  5  figs._  Jigs 
and  fixtures  are  so  designed  that  each  one  checks  work  of  previous  operation. 

Show.  The  Motor  Car  Show  at  Olympia.  Engineering,  vol.  lOS,  no.  2811,  Nov.  14, 
1919,  pp.  658-661,  14  figs.     Trend  of  design. 

Sigma.  The  10  hp.  Sigma.  Autocar,  vol.  43.  no.  1260.  Dec.  13,  1919,  pp.  1117-1119. 
6  figs.  Principal  specifications  are  :  10  hp..  four  cylinders,  65  x  120  mm;  Hele- 
Shaw  clutch;  four-speed  gear  box;  semi-elliptic  springs. 

Sizaihe-Berwick.  The  New  25-50  hp.  Sizaire-Berwick.  Autocar,  vol.  43,  no.  1258, 
Nov.  29,  1919.  pp.  1026-1030,  10  figs.  Principal  specifications  are:  25-50  hp., 
four-cylinder,  95'by  160  mm.  engine;  four-speed  and  reverse  gear  box;  full 
floating  helical  bevel-driven  rear  axle;  semi-elliptic  springs. 

Steam.  The  Scott-Newcomb  Steam  System.  Automobile  Engr.,  vol.  9,  no.  132, 
Nov.  1919,  pp.  381-383,  4  figs.  Advantages  of  this  system  for  automobile  use, as  compared  with  internal  combustion  power  plant. 

TiBES.  Pneumatic  Tire  and  Wheel  Equipment  for  Motor  Trucks,  J.  E.  Hale.  Auto- 
motive Industries,  vol.  41,  no.  19,  Nov.  6,  1919,  pp.  918-921,  2  figs.  Discussion 

of  probable  change  coming  in  motor  truck  equipment. 

Tchcat-Mery.  The  15-25  hp.  Turcat-Méry.  Autocar,  vol.  43,  no.  1259,  Dec.  6, 
1919,  pp.  1075-1077,  6  figs.  Principal  specifications  are:  15-25  hp.,  four 
cylinders,  80  x  150  mm.;  leather  cone  clutch;  four-speed  and  reverse  gear  box, 
unit  with  engine. 

Voisin.  The  25-35  hp.  Voisin.  Autocar,  vol.  43.  no.  1259,  Dec.  6,  1919.  pp.  1067-1069, 
6  figs.  Principal  specifications  are:  25-35  hp.,  four  cylinders,  95  x  140  mrn. 
bore  and  stroke:  Knight  sleeve  valves,  aluminum  pistons;  dioc  clutch  ;semi- 
elliptic  front,  cantilever  rear  springs. 

WoLSELET.  "Wolseley  Cars  at  Olympia.  Engineering,  vol.  lOS,  no.  2810.  Nov.  7, 
1919.  pp.  606-609.  21  figs.,  partly  on  supp.  plate.  Three  models:  10-hp.  4- 
cylinder;  15-hp.  4-cylinder  and  20  hp.  6-cyIinder. 

Motor  Car  Show  at  Olympia— I.    Engineer,  vol.  128,  no.  3332,  Nov.  7, 
1919,  pp.  460-462,  8  figs.     Particulars  of  Wolseley  cars. 

AUTOMOBILE  ENGINES  * 

Air  Coouno.  A  Test  of  Air  Cooling,  B.  H.  Davies.  Autocar,  vol.  43,  no.  1259, 
Dec.  6,  1919,  pp.  1064-1065,  3  figs.     Road  trial  of  air-cooled  engine. 

Clatden.  The  Clayden  Engine.  Autocar,  vol.  43,  no.  1259,  Dec.  6,  1919,  pp. 
1073-1074.  4  figs.  Principal  specifications  aref  20  hp.  four  cylinders,  90  x  135 
mm;  multi-disk  Ferodo-lined  clutch;  four-speed  gear  box;  three-quarter  floating, 
bevel-driven  rear  axle. 

Fahman,  Six.  Aviation  Practice  Features  Farman  Six  Cylinder.  Automotive 
Industries,  vol.  41.  no.  18.  Oct.  30.  1919,  pp.  866-867  and  870.  4  figs.  Engine  of 
aviation  type,  developing  85  hp.,  fitted  to  automobile. 

Stroke-Bore  Ratio.  Analyzing  the  Question  of  the  Stroke-Bore  Ratio,  Edward  G. 
Ingram.  Automotive  Industries,  vol.  41.  no.  21,  Nov.  20,  1919,  pp.  1016- 
1019,  2  figs.  Analysis  of  long-  versus  short-stroke  engines  taking  into  con- 

sideration all  forces  acting  on  bearings.  Writer  concludes  that  bearing  loads 
will  be  lower  in  short-stoke  type  at  high  speeds. 

Temperature  Control.  Reducing  the  Cold  Engine  Troubles,  J.  Edward  Schipper. 
Automotive  Industries,  vol.  41.  no.  21.  Nov.  20,  1919,  pp.  1014-1015,  2  figs. 
Device  which  puts  water  circulation  under  control  of  driver  by  means  of  butterfly 
valve,  controlled  by  Bowden  wire  from  dash,  in  one  of  pipes. 

See  also  Internet  Combustion  Engines, 

AVIATION 

Civil.-  An  Analysis  of  the  Need  for  Civil  Aviation,  W.  F.  Durand.  Automotive 
Industries,  vol.  41,  no.  18.  Oct.  30,  1919,  pp.  872-875.  Report  to  Executive 
Committee  of  Nat.  Advisory  Committee  for  Aeronautics. 

Civil  Aviation.  Flight,  vol.  11.  no.  47,  Nov.  20,  1919,  pp.  1506-1508. 
Summary  of  work  carried  out  during  last  six  months  by  Department  of  Civil 
Aviation  of  Air  Ministry. 

Racing  Statistics.  Aeroplanes  Safer  Than  Automobiles,  Glenn  L.  Martin.  Aero- 
nautics, vol.  17,  no.  318,  Nov.  20,  1919,  pp.  476^77.  Statistics  of  recent  aero- 

plane races  compared  with  similar  statistics  for  automobile  races.  Figure  of 
4,000  machine-milea  per  death  for  automobile  contrasted  with  17,940  machine- 
miles  per  death  for  aeroplane. 

Transportation.  Possibilities  of  Aerial  Transport  in  Peru,  G.  M.  Dyott.  Aero- 
nautical Jl.,  vol.  23.  no.  106,  Oct.  1919,  pp.  521-529,  3  figs.  Commercial  possi- 

bilities offered  by  reasons  of  climate,  natural  resources,  geographical  position 
and  peculiar  topographical  configuration. 

The  Need  for  Civil  Aerial  Transport — II,  HI,  W.  F.  Durand.  Automotive 
Industries,  vol.  41.  nos.  19  and  20.  Nov.  6  and  13,  1919,  pp.  922-924  and  968- 
971.  Nov.  6:  Estimated  cost  of  transportation  of  express  matter  by  airplane. 
Nov.  13:  Problems  of  personnel,  production  and  operation. 

BALLOONS 

Some  Kite-Balloon  Experiments,  Griffith  Brewer.  Flight,  vol.  11,  no.  48, 
Nov.  27.  1919,  pp.  1533-1538,  16  figs.  For  the  purpose  of  devising  method  of 
descending  in  event  of  cable  breaking.  Paper  read  before  Roy.  Aeronautical Soc. 

BATHING  PAVILIONS 

Chicago  Municipal  Improvements — I  and  II.  Am.  Architect,  vol.*  116, 
nos.  2284  and  2285.  Oct.  1  and  8,  1919,  pp.  461-465  and  483-490,  17  figs.  Con- 

structional details  of  bathing  pavilion  at  Jackson  Park. 

BATTLESHIPS 

H.M.S.  "Hood,"  the  Latest  Capital  Ship.  Engineer,  vol.  128,  no.  3332,  Nov. 
7.  1919.  pp.  468-470,  3  figs.  Outline  of  salient  features,  and  comparison^with 
powerful  units  of  other  navies. 

BEAMS 

Charts  for  Designing  T  Beams,  Ernest  Owen.  Concrete,  vol.  15,  no.  6, 
Dec.  1919,  pp.  230-233.  5  figs.     Developed  from  design  formulée. 

Criticism  of  the  Ordinary  Methods  of  Designing  Reinforced  Concrete 
Beams.  James  W.  Pearl.  Eng.  &  Contracting,  vol.  52,  no.  22.  Nov.  2).  1919, 
pp.  616-617,  1  fig.  Following  proportionality  of  table  proposed  for  diam?ter  for 
reinforced  bars  in  preliminary  designing:  In  straight  cantilever  beam^,  0.010 
arm;  in  straight  simple  beams,  0.005  span;  in  straight  continuousbeams  at  center, 
0.003  span  and  at  support,  0.005  span. 

Concrete  Arched  Beams  and  Open  Girder  Carry  Roof  of  Theater.  Eng. 
World,  vol.  15,  no.  12,  Dec.  15.  1919,  pp.  27-28,  4  figs.  Reinforced  concrete 
roof  and  balcony  designed  on  Hennebique  system. 

BEARING  METALS 

Conservation  of  Tin  in  Bearing  Metals,  Bronzes  and  Solders,  G.  K.  Burgess 
and  R.  W.  Woodward.  Am.  Mach.,  vol.  51,  no.  20.  Nov.  13  and  20.  1019,  pp. 
S83-885.  Reference  is  made  to  experiments  carried  out  to  determine  whether 
lowering  tin  content  in  alloys  by  substitution  or  addition  of  other  metals  would 
render  alloy  les.s  fit  for  its  intended  use.  Formulœ  are  suggested  for  modification 
of  alloys  so  as  to  reduce  their  tin  content. 

BEARING 

Aluminum.  Aluminum  Bearings  (Coussinets  en  aluminum^,  M.  Legrand."^  Industrie 
des  Tramways  et  Chemins  de  Fer,  vol.  13,  nos.  148-149  and  150.  Apr  .-May-June 
1919,  pp.  30-34,  4  figs.  Tests  performed  with  cargo  machine  said  to  have  given 
promising  results.  It  is  therefore  suggested  that  tests  be  made  of  aluminum 
ÏDearings  in  actual  work  with  a  view  to  determine  advisability  of  substituting 
them  for  bronze  bushings. 

Automobile.  Putting  Quality  First  in  Bearing  Production,  J.  Edward  Schipper. 
Automotive  Industries,  vol.  41,  no.  19.  Nov.  6,  1919.  pp.  909-913.  13  figs. 
Method  of  manufacturing  bearing  supporting  unusually  heavy  and^rigid  crank- 

shaft in  iMarmon  cars.     • 

Kingsbury  Thrust.  Slow-Speed  Tests  of  Kingsbury  Thrust  Bearings,  H.  A.  S. 
Howarth.  Mech.  Eng.,  vol.  41,  no.  12,  Dec.  1919,  pp.  915-917  and  968.  Opera- 

ting and  experimental  data  which  show  wide  range  of  application  of  Kint^sbury 
thrust  bearings  are  presented,  together  with  particulars  of  typical  installations 
which  have  been  in  successful  operation  since  1911.  Results  of  tests  made  on 
bearing  having  total  area  of  76  sq.  in.  on  its  four  shoes  and  load  of  10,000  lb.  are 
said  to  have  indicated  that  the  lower  the  speed  at  which  bearing  is  run  contin- 

uously, the  better  are  the  conditions  of  the  bearing  surfaces. 

Mitchell.  The  Mitchell  Bearing,  Eric  W.  Walford.  Automobile  Engr.,  vol.  9, 
no.  132.  Nov.  1919,  p.  384,  3  figs.  Patented  form  of  thrust  bearing  in  which 
place  where  pressure  is  smaller  than  maximum  is  provided  for  pontinuously  in- 

troducing oil. 

BELT  CONVEYORS 

Elevating  and  Conveying  Equipment — 11.  Coal  Trade  Jl.,  vol.  50,  no.  49, 
Dec.  3,  1919,  pp.  1396-1397.  2  figs.     Illustrating  uses  of  belt  conveyors. 

BELTING 

Leather  Substitutes.  The  Question  of  Substitutes  for  Leather  Belting,  G. 
Steinmetz.  Eng.  &  Indus.  Management,  vol.  2.  no.  20,  Nov.  13,  1919,  pp. 
611-613,  6  figs.  Substitutes  are  divided  into  two  classes,  (1)  manufactured 
on  principle  of  textile  belting  from  woven  flat  wedding,  strapping  or  rope  of 
hemp,  paper,  etc..  with  or  without  interwoven  wire,  and  (2)  of  leather  link  type 
maniifactured  from  individual  links  of  wire.  wood,  compre.ssed  paper  or  sheet 
metal.  Results  are  ?;iven  of  textile  breaking  tests.  Translated  from  Der  Betreib- 

i 



J  <  >  I    K  s   \  I      (  •  I       I  II  I      t  N  G  I  N  1 1  R  1  N  t;     I  N  S  T  I  T  L  T  E     OF     CANADA  31 

MliSliUl. 

Hm^UM» 

iK^ 

,■.1». 

to  lusarf  tit  ■  -  -  *' 

.•<«•    Vi  ̂ 1  laary UK-Uiiirt'HVACeri 

I»  .  .*I.I   ._.!   sill-,  lair .  [.r*l  «  . -Uriil»' 
mud   MlKHJlit   ul  gma   rr^luirrd   fur 

N.  II 

\iu. 

Ih (  -.^rr  Itaiit  tu  IimIib      Iron  Trmdr  Rev  ,  vul.  6A.  ttu  3<^, 
'.  -l  itg»    Atlnttioti  M  m  tied  U>  proviaiuiu  ci  dc»t<b 

*  ■  '-  lUUa 

^rlTll....  ..(  PulvfTl»*d  C<>«!  :n  BliJt  Furrsi-rs.  F   P    Mnhf«- 

N  .       .  :  ,     '  •     •".•:   -•>  -  »t 
■i  '  -,  *        ■    i[-it     '.!.al     ni"  -      -   .!fi- 
-»■■    .  .  ■        .^  r    !m<i  Ik»  yrt  lulu   isatislsf  urv  .        t   vi.cîiidrO 

ULOWEIt* 

Kt.  r-:iç--.!  r.-.r.*ti.-.n«  -f  Vibmtion  in  BlMt  Pir-ps  sr.ï!  B'.rirprs.  }smn 
'      "  .'19 

-  in? -™d 

Bu>wpii'i:s 

Ory- VVftyUnc  HI  urip-   t,.  «j,t  W..,V    r    Royrr      Can    Manulsrtun*. 
t  wdduig  and  cutttnc  cqui|>- 

191'. 

Ikat  ,....-   .._-  .,^   „, 
oAbtu  like*/  iiMf««Ma  COM*  ol  prnriiMi 

Mn 

CUi. 

lot  I 

pu    lurL-a    r         I'aj^f    Ir-*J    Ikt!    ft     *. 

BKAZINU 

BKTATHIXO    A!  : 

Br.  - 

»\ 

PartiruUxly  arl' 

firvKl^.i^     yL>:t^r^\^t»      •.      I 

BOIUIRf 

Himc      Kk<-<ri<-jUly  H 

BBICK 

1   Himc      KW<-<ri<-jdly  HmiimI  Bmlrn  > race  Apparatua 
,     i:    H.!.,. 

-'  -  '  •^'•'      iTo  be  roD<-lud«d.> 

^ol. 

'lanKS.     iScotel)  Boilcn  vtnut  Water  Tube  Botim  (or  Mrrckant  Silanne  Ships. 
Heartk  Urer^-   "--  ̂ '--    "   ■      ■    '    '     '  •   ' '—   '>■"■  ■-  "- -•    ' -r-    '•    - "oaehtdrd  t> 
aafetv  and  r^ 

1« 

Am 
Pel 

„l    . 

d*  I  . 

BRIDGEfi 

Arut      Bride»  EmriBeeriai  in   Ar«-v«-  «.-far» — I!     le-n»  F     Maevr  i 

21  ■-.- 

CaaKxn.  Tbitn  Fcmar      t 
P.  J.  Rialon      Esc    N 
3  fica     Defalk  oï   tnuac-.a,  Liuut  wacl.  «^Kfalo^    n^n^aî,^ 

iirr  Ba*(ri-LC 
dU  '    no .rr-  wit> 

'  dkJCre 

i  at  »ol 

!■> -Pices      Operatinc    Od-âred    Boiler»    Efiaeotly.     Rotirrt    Sibirr    kad    C^M. 
'!    T'-laay.     Eler   World,  vol   74.  no  31.  Dee  30.  191».  141.  IIOO-IIOS.  7  fits. 

tioaa  tlul  miHl  be  aroidnl 

licias       Ht':, 
Tima» 
US-9t. rty.        Coi' 

.  Sm  «/«•  £ar>w«fir«<   .' 

•paaaEUIt.  loc« 

blorka 
a;.,  i  .-*«d  la  I 



32 JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 

Concrete  Arch.  Through  Concrete  Arch  Bridge  to  Ciive  T.arRO  Waterway.  Y.  W. 

Epps.  Enc  Xews-Ree.,  vol.  82.  no.  21.  Dee.  11  and  IS.  1919.  pp.  994-99,"> 4  6gs.  Roatlway  suspended  by  light  hangers  and  each  floor-beam  hinged  to 
allow  bending  under  arch  expansion. 

Design.  The  Comparative  Economies  of  Cantilever  and  Suspension  Bridges.  J.  A. 
L.  Waddell.  JI.  Western  Soc.  Engrs.,  vol.  24,  no.  4,  Apr.  1919,  pp.  1S7-214. 
11  figs.  Concluded  that  for  exclusively  railroad  bridges  économie  limit  for 
cantilever  type  of  structure  is  tliat  length  which  requires  4Vo  lb.  of  metal  to 
carry  one  lb.  of  live  load.  For  modern  highway  structure  carrying  also  incident- 

ally electric  railway  tracks  this  limit  is  set  at  1000  ft.,  and  fur  combined  railway 
and  highway  structures  limit  is  placed  intermediate  between  limit  for  railway 
structures  and  that  for  highway  structures. 

Increasing  the  Permissible  Stresses  for  Iron  Britlge  Structures  (Ueber 
die  Erhohnng  dor  zulassigen  Materialinanspruchnahme  eiserner  Briicken), 
Friedrich  Hartmann.  Zeitschrift  des  oestcrr,  Ingcnieur-u.  Architekten- 
V'ereines.  vol.  71.  no.  37,  Sept.  12.  1919,  pp.  339-341.  2  figs.  Comparison  of values  obtained  by  writer  with  those  given  by  Patton.  Calculation  of  influence 
of  method  of  load  on  the  secondary  stresses  of  chords.     (To  be  continued.) 

Economic  Span  Lengths  for  Simple-Truss  Bridges  on  Various  Types  ot 
Foundation,  J.  A.  L.  Waddell.  Jl.  Western  Soc.  Engrs.,  vol.  24.  no.  4,  Apr, 
1919.  pp.  21Ô-260.  3ti  figs.  Computations  and  diagrams.  Conclusions  are 
in  part,  that  for  all  types  of  bridges  econoomic  span  length  increases  with  dept 
of  foundation  though  not  in  same  proportion;  that  the  leghter  the  superstructure 
and  the  live  load  it  carries,  the  greater  is  the  economic  span  length  and  the 
greater  the  variation  of  the  latter  with  depth  of  foundation;  that  using  nickel 
steel  instead  of  carbon  steel  in  the  superstructure  increases  materially  economic 
span  length. 

Unusual  Design  and  Joint  Details  of  430-Foot  Bridge.  Eng.  News-Rec., 
vol.  S3,  no.  14.  Oct.  2,  1919,  pp.  656-657.  3  figs.  Heat-treated  steel  eyebars 
and  high-parbon  steel  built-up  members  used  in  Warren-type  truss  for  economy is  material. 

Drip  Floor.  Steel-Plate  Drip  Floor  for  Niagara  Railway  Arch  Bridge.  Can.  Ry. 
&  Mar.  World,  no.  262,  Dec.  1919,  pp.  645-646,  3  figs.  Floor  consists  of  plates 
of  copper-steel  3/16  in.  thick  resting  on  maple  raising  strips  bolted  to  top 
flanges  every  3  ft.  by  countersunk  bolts. 

Hell  G  .\te.  Hell  Gate  Bridge,  New  York,  Frank  W.  Skinner.  Engineering,  vol .  108, 
no.  2SI2.  Nov.  21,  1919,  pp.  674-678,  28  figs.,  partly  on  three  supp.  plates. 
Design  of  \iaducts. (Concluded.) 

Missouri  River.  An  Unusual  Design  for  a  Missouri  River  Bridge.  Ry.  Age,  voh  67, 
no.  25,  Dec.  19,  1919,  pp.  1177-1179,  5  figs.  Pile  piers  are  used  as  supports  for 
300-foot  steel  truss  span. 

Ohio  River.  The  ̂ letropoUs  Bridge  Over  the  Ohio  River  at  Metropolis,  111.,  Ralph 
Modjeski.  Jl.  Western  Soc.  Engrs.,  vol.  24.  no.  2,  Feb.  1919,  pp.  59-81  and 

•  (discussion)  pp.  S1-S7,  36  figs.,  partly  on  fourteen  supp.  plates.  Main  bridge 
consists  of  one  300-ft.  through  span,  four  551-ft.  3-in.  thorough  spans,  one 
720-ft.  through  span,  and  one  246-ft.  deck  span.  General  problems  of  design 
and  construction  are  discussed. 

BROACHING 

Broaching  as  an  Aid  to  Greater  Production,  Franlv  H.  Mayo.  Can. 
Machy.,  vol.  22.  nos.  22  and  24,  Nov.  27  and  Dec.  11.  1919,  pp.  518-572,  29  figs. 
Combinations  used  in  production  of  broaching  work,  together  with  description 
of  various  types  of  broaching  machines. 

BUILDING   LAWS 

"The  Law  of  Ancient  Lights"  and  "London  Building  Act"  George  R. 
Mackenzie.  Jl.  Engrs.  Club  Philadelphia,  vol.  36,  no.  181,  Dec.  1919,  pp. 
466-469.  Review  of  early  English  buiJding  laws  and  London  building  act  of 
1S94.  with  particular  reference  to  their  value  in  zoning. 

Revision  of  Toronto's  Building  By-Law.  Contract  Rec,  vol.  33,  no.  47, 
Nov.  19.  1919,  pp.  1063-1066.     Regulations  for  flat  slabs. 

BUILDINGS 

Concrete.  Factory  at  Montreal  for  Crane  Co..  Ltd.  Contract  Rec,  vol.  33,  no.  51, 
Dec.  17,  1919,  pp.  1164-1166,  G  figs.  Layout  of  flat  slab  reinforced  concrete 
building. 

The  Protection  of  Concrete  Buildings  Agains't  Damp  and  Water.  Concrete 
&  Constructional  Eng.,  vol.  14,  no.  10,  Oct. .1919,  pp.  579-582,  5  figs.  Following 
proportions  are  suggested  where  dampness  of  water  is  to  be  combated:  (1)  for 
4  parts  of  crushed  stone  K  to  }4  in  diameter,  mixture  of  one  part  of  cement 
and  2  parts  of  sand  containing  rather  more  fine  grade  than  are  needed  to  obtain 
concrete  of  maximum  strength:  (2)  for  smaller  stones  !4  in  and  less  1:  2:  2 
mixtmre.  From  La  Revue  des  Matériaux  de  Construction  et  de  Travaux 
Publics. 

A  Reinforced  Concrete  Canteen.  Concrete  &  Constructional  Eng.,  vol.  14, 
no.  11.  Nov.  1919,  pp.  631-637,  7  figs.  Building  measuring  about  242  ft. 
by  50  ft.  wide,  wing  portion  being  about  70  ft.  by  50  ft.  is  provided  by  English 
works  for  comfort  of  workers. 

Fire  Hazards.  Miscellaneous  Hazards  in  Building  Operations.  Contract  Rec, 
voL  33,  no.  51.  Dee.  17.  1919,  pp.  1166-1167.  Danger  of  fire  during  construc- 

tion due  to  lack  of  care  in  properly  storing  materials. 

Heat  Losses.  Air  Interchange  and  Heat  Loss  from  Buildings,  W.  W.  Nobbs. 
Domestic  Eng.  &EstateEngr.,  vol.30,  no.  11,  Nov.  1919,  pp.  155-162.  Formula;. 
Paper  read  before  In.stn.  of  Heating  &  Ventilating  Engrs. 

Specifications.  Standard  Specification  for  Cottages.  Concrete  &  Constructional 
Eng.,  vol.  14,  nos.  10  and  11,  Oct.  and  Nov.  1919,  pp.  565-570  and  664-669. 
Approved  by  Ministry  of  Health.     (To  be  continued.) 

Standardization.  Need  for  Standardization  in  Construction,  Ernest  T.  Trigg. 
Contract  Rec,  vol.  33.  no.  47,  Nov.  19,  1919,  pp.  1073-1076.  Necessitated, 
it  is  pointed  out,  by  reason  of  advance  in  price  of  all  building  materials. 

Steelwork.  Common  Errors  in  Detailing  Steelwork  for  Buildings.  Edward  Godfrey. 
Eng.  News-Rec,  vol.  S3,  no.  16.  Oct.  10.  1919,  pp.  730-733.  S  figs.  Specially 
those  occurring  in  eccentric  loads,  cantilever  beams  and  curved  beams. 

BULKHEADS 

A  Test  of  Watertight  Bulkheads  for  Sliip  Subdivision,  .\rchibald  Hogg. 
Engineering,  vol.  108,  no.  2814,  Dec  5,  1919,  pp.  762-763,  3  figs.  Committee 
report  presented  before  Northeast  Coast  Instn.  of  Engrs.  and  Shipliuilders. 

An  .\na!ysis  of  Stresses  in  Bulkhead  Stiffeners  (Bracketed  End  Connections) . 
Int.  Mar.  Eng.,  vol.  24,  no.  11,  Nov.  1919,  pp.  729-234,  5  figs.  Data  figured  on 
assumption  that  brackets  fix  ends  of  stiffeners  absolutely. 

BUSHINGS 

Interchangcalile  Bushings  for  liig'li  Voltage  Apparatus,  Eugene  D.  Kbv. 
Gen.  Elec.  Rev.,  vol.  22,  no.  11.  Nov.  1919,  pp.  S65-S75.  20  figs.  Standard 
types  manufactured  by  Gen.  Elec  Co.  Curves  showing  variation  in  flashover 

point  with'change  in  altitude  and  correction  factor  for  different  altitudes,  as 
well  as  other  technical  data  obtained  by  Company's  Higli  Voltage  Bushing 
Eng.  Dept.,  are  given. 

BUYING 

Specializing  in  Efficient  Buying,  Robert  N.  Ladd.  Iron  Trade  Rev., 
vol.  65,  no.  25.  Dec.  IS,  1919,  pp.  16,50-1651.  Separate  department  with 
trained  men  in  charge  considered  just  as  necessary  to  successful  conduct  of 
business  as  sales,  auditing  or  other  departments.     Requisites  of  an  aljle  executive. 

CANAL    LOCKS 

Manufacture  and  Testing  of  Large  Chains  for  the  Fenders  in  the  Panama 
Canal  Locks,  Henry  Goldmark.  JI.  Western  Soc.  Engrs.,  vol.  24,  no.  2,  Feb. 
1919,  pp.  SS-101,  9  figs.  Average  breaking  strength  of  four  test  chains  was 
found  to  be  541,  250  lb.  Summary  of  specification  for  chains  as  developed 
from  results  obtained  in  tests  is  presented. 

CAMS 

Rational  Study  of  Mechanisms  Operated  by  Cams  (Etude  rationelle  des 
mécanismes  commandés  par  cames),  Octave  Lepersonne.  Revue  Universellfr 
des  Mines,  vol.  2,  no.  2,  June  1919,  pp.  193-284,  32  figs,  Profiles  composed 
of  straight  lines  and  arcs  of  circle. 

CAMSHAFTS 

The  Problems  in  Designing  an  Engine  Camshaft — I,  Don  T.  Hastings. 
Automotive  Industries,  vol.  41,  no.  22,  Nov.  27,  1919,  pp.  1072-lOSO.  Valve 
timing  and  operating  mechanism;  tangential  and  mushroom  cams;  constant 
acceleration  cam.     (To  be  continued.) 

-CARBON   MONOXIDE 

See  Air  Analysis. ' CARBURETORS 

The  Beemac  Carburetter.  ÎMotor  Traction,  vol.  29,  no.  768,  Nov.  19» 
1919,  p.  465.  Constructed  with  throttle  barril,  jet  chamber,  and  float  chamber 
in  one  unit.  It  is  governed  by  sliding  valve  which  is  operated  by  suction  of 

engine. 

CARS 

Axles.     The  Car  Axle.     Ry.   &  Locomotive  Eng.,  vol.  32 
330-332.     Its  eai-ly  histçry  antj  development. 

no.  11,  Nov.  1910,  pp. 

Cabooses.  Approved  Standard  Design  for  Caboose  Cars.  Ry.  Age,  vol.  67,  no.  25^ 
Dec.  19,  1919,  pp.  1187-1189,  6  figs.  Design  is  24-ft.  caboose  of  composite 
type  having  steel  unclcrframe  and  super  structure  with  wood  outside  sheeting 
and  interior  finish. 

U.  S.  R.  A.  Standard  Caboose  Car.  Ry.  Mech.  Engr..  vol.  93,  no.  11, 
Nov.  1919,  pp.  654-656,  6  figs.  Design  recommended  by  Railroad  Administra- 

tion; strong  underframe  for  heavy  pusher  service. 

Chinese.  General  Characteristics  of  Chinese  Boiling  Stock,  Frank  Rhea.  Rv. 
Mech.  Engr.,  vol.  93,  no.  10.  Oct.  1919.  pp.  585-586,  3  figs.  From  report  no.  SO- 
of  Bureau  of  Foreign  and  Domestic  Commerce,  Department  of  Commerce. 

Dining.  New  Steel  Dining  Cars  for  the  North  British  Railway.  Ry.  Gaz.,  vol.  31, 
no.  19,  Nov.  7.  1919,  pp.  .592-.595,  8  figs.  Principal  dimensions  are:  Lengtb 
over  body  66  ft.;  width,  outside  body,  9  ft.;  height  to  top  of  roof  from  rail, 
12  ft.  4  in.;  approximate  total  weight  loaded,  45  tons. 

Electric.  Transference  of  Load  in  Cars  while  Braking,  T.  F.  Burke.  Elec.  Ry. 
Jl.,  vol.  54,  no.  16,  Oct.  IS.  1919,  pp.  750-752,  3  figs.  _  Methods  used  in  calculat- 

ing "fly-wheel"  of  rotating  parts  of  electric  ear  equipment  and  explanation  of 
how  load  is  transferred  throughout  train  during  retardation  period. 

Freight.  Diagonal  Frame  Bracing  of  Freight  Cars,  Ry.  &,  Locomotive  Eng.,  vol.  32, 
no.  10,  Oct.  1919,  pp.  306-308,  7  figs.  Arguments  in  behalf  of  each  of  two- 
methods — (1)  running  braces  from  junction  of  end  and  center  sills  out  to  end 
of  bolster  and  (2)  running  braces  from  corner  of  car  into  junction  of  center 
sills  with  bolster. 

Freight  Car  Utilization,  Warren  C.  Kendall.  Official  Proc.  N.  Y.  Railroad 
Club,  vol.  29.  aio.  9,  Oct.  17,  1919.  pp.  .5721-5736  and  (discussion)  pp.  5736- 
5750.  How  railroad,  shipper  and  consignee  may  co-operate  to  increase  capacity 
and  proper,  working  of  a  freight  car. 
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CITY  PLANNING 

Industrial  Development.  Town  Planning  in  Relation  to  Industrial  Dcvelopmont, 
C.  W.  Kirkpatrick.  Can.  Engr..  vol.  37.  no.  24.  Dec.  11.  1919,  pp.  524-525 
and  531-532.  Because,  it  is  noted,  it  is  not  possible  to  get  "the  most  or  the 
best  out  of  a  man  unless  he  be  happy  and  contented." 

Ont\bio.  Planning  and  Development  of  Cities  in  Ontario.  Thomas  Adams.  Can. 
Engr.,  vol.  37.  no.  23,  Dec.  4,  1919.  pp.  509-510.  Planning  and  development 
act  of  Ontario,  which  deals  largely  with  planning  as  a  matter  of  fixing  location 
and  dealing  with  widening,  extnsion  and  relocation  of  highways  and  parkways 
is  not  considered  satisfactory  because  it  does  not  deal  with  town  planmng,  i.e. 
"with  the  regulations  for  the  use  of  land  and  character  of  buildmg  developed 
in  cities,  towns  and  rural  areas." 

Principles.  Principles  of  Citv  Planning,  Noulan  Cauchon.  Eng.  &.  Contracting 
vol.  52,  no.  23.  Dec.  3,  1919,  pp.  653-654.  From  viewpoint  of  ethics,  economics 
and  art.  Paper  read  before  Joint  Conference  of  Am.  City  Planning  Inst,  and 
Town  Plannmg  Inst,  of  Can. 

WiNNETKA,  III.  The  Proposed  City  Plan  of  Winnetka,  Illinois.  E.  H.  Bennett. 
Am.  City.  City  Edition,  vol.  21,  no.  4.  Oct.  1919,  pp.  305-307,  3  figs.  Previ- 

sions for  establishing  motor  highways. 

ZoxiNG.  Zoning  Cities  for  To-morrow.  W.  J.  Donald.  Can.  Engr.,  vol.  37,  no.  23, 
Dec.  4.  1919,  pp.  510-512.  Plan  projected  for  Niagara  Falls,  which  provides 
for  six  classes  of  zones  or  districts  for  which  different  conditions  for  use  height 
and  area  of  buildings  are  specified. 

The  LegaUty  of  Zoning  Regulations,  Herbert  S.  Swan.  Am.  City.  City 
Edition,  vol.  21.  no.  5,  Nov.  1919,  pp.  458-459.  Court  decisions  quoted  as 
having  withheld  that  city's  expansion  and  growth  are  superior  to  individual 
caprice  of  land  owners. 

CLAY 

The  China  Clay  Industry  of  The  West  of  England,  Henry  F.  Collins. 
Min.  Mag.,  vol.  21,  no.  5.  Nov.  1919,  pp.  269-275,  5  figs.  Geobgical  occurrence 
and  mineralogical  characteristics  of  china  clay,  method  of  mining  and  prepara- 

tion for  market,  and  economic  questions  involved  in  its  disposal.  (To  be 
continued.) 

CLIMATE  CONTROL 

Factors  of  Climatic  Control,  W.  J.  Humphreys.  Jl.  Franklin  Inst.,  vol.  188, 
no.  6,  Dec.  1919,  pp.  775-810,  3  figs.  Discussion  of  principal  factors  and 
effects  of  their  possible  changes,  that  determine  various  averages  and  extreines 

of  weather  of  any  given  place.  Question  is  studied  from  viewpoint  of  physic's and  not  of  geographic  distribution.     (To  be  continued.) 

COAL 

BuNKEES.  Cement  Clinker  and  Coal  Bunkers  at  Newmains,  N.B.  Ferro-Concrete, 
vol.  11,  no.  4,  Oct.  1919.  pp.  108-110,  2  figs.  Bunkers  for  storage  capacity  of 
1000  tons  of  clinker  and  were  constructed  on  Mouchel-Hennebique  system  of 
ferro-concrete. 

Deposits.  Coal  in  French  Indo-China,  Min.  Mag.,  vol.  21.  no.  5,  Nov.  1919.  pp. 
307-309.  1  fig.  Account  of  coal  deposits  in  Tonkin.  Vrom  Far  Eastern  Rev., 
Shanghai. 

Handling  Plant.  Efficient  Handling  Plant  at  Alicia  Mines  No.  1.  Coal  Trade 
ji.,  vol.  50,  no.  52,  Dec.  24,  1919,  pp.  1483-1484,  1  fig.  Plant  has  storage 
capacity  of  100,000  tons. 

Labor  S  a. vino  ilACHixERT.  Improving  the  American  Coal  Situation,  L.  W.  Alwyn- 
Schmidt.  Power  Plant  Eng.,  vol.  23,  no.  24,  Dec.  15.  1919,  pp.  1100-1102, 
1  fig.  Possible  ways  to  increase  the  coal  production  by  the  introduction  of 
labor-saving  machinery,  and  use  of  coal  at  mines. 

Meters.  The  Lea  Coal  Meter,  .J.  H.  Blakey.  Power  Plant  Eng.,  vol.  23,  no.  23, 
Dec.  1,  1919,  pp.  1060-1061,  4  figs.  Illustrating  application  of  meter  to  Babcock 
&  Wilcox  boiler  and  also  to  boiler  fed  intermittently. 

Sulphur  Compounds.  A  Study  of  the  Forms  in  Which  Sulphur  Occurs  in  Coal, 
A.  R.  Powell  and  S.  W.  Parr.  University  of  Illinois  Bui.,  vol.  16,  no.  34, 
Apr.  21,  1919,  66  pp.,  3  figs.  Investigation  to  determine  relationship  between 
amounts  of  various  sulphur  forms  in  coal  and  residual  sulphur  left  in  coke 
and  also  nature  of  sulphur  retained  in  coal. 

Occurrence  and  Origin  of  Finely  Disseminated  Sulphur  Compounds  in 
Coal,  Reinhardt  Thiessen.  Coal  Age.  vol.  16.  no.  17,  Oct.  23,  1919,  pp.  668- 
673,  10  figs.  Presence  of  sulphur  in  coal,  either  as  sulphur  balls  or  lenses  or 
as  minute  particles  scattered  throughout  mass,  attributed  to  sulphur  originally 
contained  in  plant  matter  from  which  coal  has  been  evolved. 

Structure.  Constitution  of  Coal  through  a  Microscope,  Reinhart  Thiessen.  Coal 
Indus.,  vol.  2,  no.  12,  Dec.  1919,  pp.  558-563,  10  figs.  Microphotographs  of 
Illinois,  Indiana,  Pittsburgh  and  Alabama  coals. 

Washing.  Modern  Practice  in  the  Washing  of  Coal,  Horatio  C.  Ray.  Coal  Industry, 
vol.  2,  no.  12,  Dec.  1919,  pp.  535-543,  9  figs.  It  is  said  that  coal  which  contains 
mechanically  mixed  impurities  can  be  successfully  washed  after  being  crushed 
sufficiently  to  free  these  impurities. 

Purification  of  Coal,  B.  J.  Roberts.  Cement,  Mill  &  Quarry,  vol.  15,  no.  10, 
Nov.  20,  1919,  pp.  11-13.  Also  Eng.  World,  vol.  15.  no.  12,  Dec.  15,  1919, 
pp.  49-51.  Data  in  regard  to  uses  of  concentrating  table  and  accessory  equip- 

ment, compiled  from  results  of  experimental  work  conducted  by  corporation 
of  Fort  Wayne,  Ind. 

COAL  MINES 

No.  1  Plant  of  the  Mather  Collieries,  Donald  .J.  Baker.  Coal  Age,  vol.  16, 
no.  20,  Nov.  13  and  20,  1919,  pp.  783-786.  11  figs.  Plant  was  designed  for 
■capacity  of  5000  tons  in  8  hr. 

New  Pit  at  Swanwick  Collieries.  Iron  &  Coal  Trades  Rev.,  vol.  99 
no.  2697,  Nov.  7,  1919,  pp.  593-594,  S  figs.,  partly  on  supp.  plate.  Concerning 
coal  pit  which  is  16  ft.  in  diameter  and  has  been  sunk  to  depth  of  400  yd. 

COAL   MINING 

Electrical  Appliances.  Electricity  Applied  to  the  Mechanical  Mining  of  Coal. 
C.  B.  Reed.  Popular  Engr.,  vol.  12,  no.  6,  Dec.  1919,  pp.  10-13.  Survey  of 
applications  of  electricity  in  coHieries. 

Fire  Prevention.  Fire  Prevention  in  Anthracite  Coal  Mines,  M.  W.  Price,  Coal 
Age,  vol.  16,  no.  16,  Oct.  1919,  pp.  651-652.  Necessary  equipment  for  extin- 

guishment of  mine  fires.     Paper  read  before  National  Safety  Congress. 

German  Regulation.  State  Participation  in  German  Coal  Mining — I  &  II,  E. 
Jungst.  Colliery  Guardian,  vol.  118,  no.  3071  and  3072,  Nov.  7  and  14.  1919, 
pp.  1230-1231  and  1297-1298,  3  figs.  Tables  showing  records  of  yearly  mining 
operations  in  various  districts  from  1880  to  time  of  war.  Statistics  of  recovery 

of  by-products  in  various  districts.     Translated  from  "Gluckauf." 

l^ROBLEMS.  Present  Problems  of  Mining  Industry,  Van  H.  Manning.  Min.  &  Sci. 
Press,  vol.  119,  no.  23,  Dec.  6,  1919,  pp.  816-818.  Such  as  frequent  periods 
in  which  the  bituminous  mines,  especially  in  spring  and  summer  months,  are 
not  worked  from  cause  not  under  the  control  of  either  operator  or  miner. 
Address  delivered  before  Am.  Min.  Congress. 

Pillar  Drawing.  Different  Methods  of  Pillar  Drawing,  A.  W.  Hesse.  Coal  Indus., 
vol.  2,  no.  12.  Dec.  1919,  pp.  543-551,  7  figs.  Also  Coal  Age,  vol.  16,  no.  21, 
Nov.  27  and  Dec.  4.  1919,  pp.  845-849,  7  figs.  Fairmount,  Keighley,  Gay  and 
Block  systems;  half  advance  and  half  retreat,  concentrated  and  two  other 
methods.     Factors  which  affect  pillar  drawing. 

Roof  Control  Roof  Control  in  Coal  Mines,  James  Ashworth.  Can.  Min.  Jl., 
vol.  40,  nos.  48  and  49,  Dec.  3  and  10,  1919,  pp.  901-904.  933-935,  8  figs.  It  is 
concluded  from  analysis  of  conditions  at  various  mines  that  "bumps"  are not  related  to  outbursts  of  explosive  gases,  but  are  caused  by  subsicfence  of 
roof  under  rigidity  rocka. 

Shaft  Sinking.    Colliery  Shaft  Sinking,  Edmund  L.  Hann. 
no.  536,  June  1919,  p.  ISS.     Novel  methods  in  Kent. 

COAL  TIPPLES 

Times  Eng.   Supp-, 

New  Coal  Tipple  of  the  Consolidation  Coal  Company.  William  Brasack. 
Coal  Age.  vol.  16.  no.  17,  Oct.  23,  1919,  pp.  678-682,  9  figs.  Prepares  coal 
form  three  drift  mines  and  ultimate  capacity  will  be  5000  tons  per  day.  Tipple 
is  built  of  steel  and  has  been  designed  with  a  view  to  secure  safety  and  simplicity 

of  operation. 

See  Ships  Coaling. 

COALING 

COBALT 

Passivity  of  Cobalt,  Horace  G.  Byers  and  Curtis  W.  Thing.  Jl.  Am. 
Chem.  Soc,  vol.  41,  no.  12,  Dec.  1919,  pp.  1902-1908,  1  fig.  Series  of  measure- 

ments of  anodic  potentials  of  iron,  nickel  and  cobalt  are  given.  Results  show 
that  at  low  current  densities  cobalt  when  used  as  anode  readily  goes  into  solution. 

COKE 
Handling  of  Coke.  Times  Eng.  Supp.,  no.  536,  June  1919,  p.  189; 

Mechanical  Systems.  , 

COKE   OVENS 

Coking  of  Illinois  Coal  in  Koppers  Type  Oven,  R.  S.  McBridge  and  W.  A. 
Selvig.  Dept.  Commerce  Technical  Papers  of  Bur.  Standards,  no.  137,  Nov.  17. 
1919,  51  pp.  Operating  test  at  St.  Paul  plant  of  Minnesota  By-Product  Coke 
Co.  conducted  jointly  by  Nat.  Bur.  Standards  and  Bur.  Mines. 

Eighty-Oven  By-Product  Coke  Plant  of  the  Steel  Co.  of  Canada  at 
Hamilton.  Contract  Rec.  vol.  34.  no.  48,  Nov.  26,  1919,  pp.  1085-1090,  6  figs. 
Details  of  making  coke  for  blast  furnace  use. 

The  Dominion  Iron  and  Steel  Company's  Koppers  By-Product  Coke 
Plant  at  Sydney,  N.S.,  C.  E.  Wallin.  Iron  &  Steel  Co.  of  Can.,  vol.  11,  no.  11, 
Dec.  1919,  pp.  291-298,  7  figs.  Ovens  are  of  standard  regenerative  type, 
37  ft.  6  in.  in  length,  15?4  in.  in  width,  and  S  ft.  7  in.  in  height  from  fîoor  to  top 
of  coal. 

COKE-OVEN   GAS 

Coke  Oven  Gas  Reheater  Improvement.  George  B.  Cramp.  Blast  Furnace 
&  Steel  Plant,  vol.  7,  no.  12,  Dec  .  1919,  pp.  606  and  616.  2  figs. 
Increasing  utility  of  reheater  by  application  of  radiator  plates  of  corrugated 
sheets. 

Heating  Furnaces  and  Annealing  Furnaces — XI  and  XII,  W.  Trinks. 
Blast  Furnace  &  Steel  Plant,  vol.  7,  no.  12,  Deo.  1910,  pp.  583-585,  9  figs. 
Also  Am.  Drop  Forger,  vol.  5,  no.  12,  Deo.  1919,  pp.  577-579.  9  figs.  Economical 
use  of  by-product  coke  oven  gas  for  heating  and  annealing  furnaces. 

Mo'isture  in  Blast  Furnace  Coke,  Wm.  H.  George.  Jl.  Son.  Chem.  Indus., 
vol.  38,  no.  22,  Nov.  29,  1919,  pp.  394T-396T.     Method  of  determining  it. 

COLLOIDAL  FUEL 

A  Solid  Fuel  in  Liquid  Form,  Robert  G.  Skerrett.  Sci.  Am.,  vol.  121. 
no.  25,  Dec.  20,  1919,  pp.  604-605,  4  figs.  Advantagea  of  combining  solid  and 
liquid  fuels,  in  colloidal  form. 
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Methods.  Cost  Accounting,  George  L.  Bennett.  Ice  &  UcfriKcrution,  vol.  57.  no.  .'>, 
Nov,  1919,  pp.  194-197.  Advises  systematizing  cost  duta  in  ice-making  in- 

dustry.    Paper  read  before  Natural  Ice  Assn.  of  Am. 

COTTON  MILLS 

Electric  Service  at  NaumkeaE  Cotton  Mills.  Elec.  World,  vol.  74,  no.  IS. 
Nov.  15  and  22.  1919.  pp.  933-93G,  S  figs.  Methods  of  inspecting  and  mnin- 
taining  installation  of  3247  motors. 

CRANES 

Cargo.  Mechanical  Method  for  Handling  Cargo.  Warren  Travell.  Shipping,  vol.  9, 
«D.  11,  Doc.  17,  1919,  pp.  23  24  and  6S,  2  figs.  Illustrating  types  of  cranes. 
(To  be  continued.) 

Installation.  Consider  the  Crane,  Chester  C.  Uausch.  Wisconsin  Engr.,  vol.  24, 
no.  2,  Nov.  1919,  pp.  53-62.  Suggestions  in  regard  to  installation  of  cranes  with 
a  view  to  avoid  accidents  and  also  locating  lights  in  such  a  position  as  never  to 
cause  a  glaring  light  confusing  vision  of  crane  operator.  Paper  read  before 
National  Safety  Congress. 

Oi'EX-Hearth  Ladle.  Main  Hoists  for  Open  Hearth  Ladle  Cranes.  W.W.  Garrett,  Jr. 
Blast  Furnace  &  Steel  Plant,  vol.  7.  no.  12,  Dec.  1919,  pp.  593-594.  Tests  and 
observations  made  on  main  hoists  of  two  overhead  electric  travelling  open  hearth 
ladle  cranes.     Paper  read  before  Assn.  of  Iron  &  Steel  Elec.  Engrs. 

Shipbdildixg.  Hea^Y  Double  Trestle  for  Shipbuilding  Cranes  over  Newport  News 
Battle-Cruiser  Berths,  R,  W.  Burpee.  Eng.  News-Rec,  vol.  S3,  no.  10,  Oct. 
16.  1919.  pp.  723-728.  9  figs.  Long  runway  without  expansion  joints.  75-toa 
and  15-ton  cranes  on  same  rails.  Truss  loads  divided  between  tower  columns. 
Transverse  framing  statistically  indeterminate. 

Modern  Lifting  Machinery.  Steamship,  vol.  31,  no.  366,  Den.  1919.  pp. 
131-135,  7  figs.     Cranes  built  by  Herbert  Morris,  Ltd.,  Loughborough,  England. 

CRANKSHAFTS 

DETERIORATION 

Specific  Depreciation  as  Applied  to  Mechanical  Deterioration,  W.  W. 
Pollack.  Am.  Mach.,  vol.  51.  no.  17.  Oct.  23,  1919.  pp.  761-762,  1  fig.  Sug- 

gested form  for  recording  deterioration  factors. 

DIES 

Details  of  Shaving  Dies,  Frank  A.  Stanley.  Am.  Mach.,  vol.  51,  no.  21, 
Nov.  27  and  Dec.  4.  1919,  pp.  929-931,  10  figs.  Advantages  of  shaving  dies  is 
said  to  make  possible  to  attain  desircït  results  witli  less  attention  to  quality  of 
blanking  dies. 

DIESEL  ENGINES 

Construction.  Merchant  Marine  Diesel-Engine  Construction  in  Switzerland. 
Motorship,  vol.  4,  no.  11,  Nov.  1919,  pp.  44-49.  16  figs.  Shop  tests  of  new  model 
1250  shaft  h"p.  Sulzer  two-type  motor.  Preliminary  details  of  4200  shaft  hp. 
(5.550  i.hp.)  cargo — and  passenger — ship  model.  40  ft.  engine-room  for  3000 

hp. 

Marine.  Nearly  Half-a-Million  Horse-Power  in  Marine  Heavy-Oil  Engines.  Motor- 

ship,  vol.  4,  no.  11,  Nov^.  1919,  pp.  33-44,  13  figs.  Notes  on  constructional features  of  machines  built  by  Vickers  Ltd.,  with  remarks  on  question  of  solid- 
injection  of  fuel. 

Werkspoor.  The  New  Werkspoor  Engine.  Motorship.  vol.  4,  no.  11,  Nov.  1919, 
pp.  54-60,  S  figs.     Details  of  recent  changes,  particularly  in  reversing  mechanism. 

WiNTON.  Winton  Diesel  Oil  Engines.  Gas  Engine,  vol.  21,  no.  12,  Dec.  1919,  pp. 
3S7-38S,  3  figs.     Features  of  stationary  type. 

DIFFERENTIAL  EQUATIONS 

Transformations  of  Linear  Equations  with  Partial  Derivatives  Involving 
Two  Independent  Variables  (Sur  les  transformations  des  équations  linéaires 
aux  dérivées  partiels  à  deux  variables  indépendantes),  G.  Cerf.  Comptes  Rendus 
des  seances  de  l'Académie  des  Sciences,  vol.  169,  no.  14,  Oct.  6,  1919,  pp.  613-615. 

Torsional  Oscillations  of  a  Crankshaft,  J.  Morris.  Aeronautics,  vol.  17, 
no.  317,  Nov.  13,  1919,  pp.  454,  3  figs.  Effect  on  crankshaft  of  relation  between 
frequencies  of  torsional  oscillations  and  firing  strokes. 

CRYSTALLIZATION 

Rhythmic  Crystallization,  Raphael  Ed.  Liesegang.  Sci.  Am.  Supp.,  vol. 
8^S,  p.  no.  2287,  Nov.  22.  1919.  pp.  299.  Examples  of  intermittent  precipitation. 
Translated  from  Die  Naturwissenchaffen. 

CUPOLAS 

Ancient  and  Modern  Cupolas  (Les  cubilots  anciens  et  modernes) ,  T.  Levoz. 
Fonderie  Moderne,  vol.  12.  no.  6,  June  1919.  pp.  125-132,  10  figs.  Practice  at 
ililan  plant.     (Continuation  of  serial.)- 

Ancient  and  Modern  Cupolas  (Les  cubilots  anciens  et  modernes).  T.  Levoz. 
Fonderie  Aloderne,  vol.  12.  no.  7,  .luly  1919,  pp.  153-160.  6  figs.  Significance  of 
positions  of  tuyere.     (Concluded.) 

Fuel  Economv  in  Cupola  Practice,  H.  James  Yates.  Engineering.  voL 
108,  no.  2S03.  Sept.  19.  1919.  pp.  396.  Method^  of  reducing  heat  losses  due  to 
(1)  radiation.  (2)  sensible  heat  in  waste  gases.  (3)  undeveloped  heat  in  unburned 
carbonic  oxide.     Paper  road  before  Iron  and  Steel  Inst. 

See  also  Electric  Furnaces,  Iron  Foundry. 

DIRECTION  FINDERS 

How  Aeroplanes  are  Navigated  by  Wireless,  R.  Keen.  Wireless  World, 
vol.  7,  no.  79,  Oct.  1919,  pp.  389-393,  3  figs.  Operation  of  wireless  direction- finder. 

DRAINAGE 

Reclamation  bv  Drainage  of  Land  in  the  Mississippi  Valley,  Edmund  T. 
Perkins.  Mun.  &  County  Eng..  vol.  57.  no.  5,  Nov.  1919,  pp.  215-217.  4  figs. 
Possibilities  of  developing  natural  resources  of  region. 

DRIFTS 

Making  and  Using  Drifts,  H.  F.  Pusep.  Am.  Mach.,  vol.  51,  no.  17, 
Oct.  23,  1919,  pp.  757-760,  10  figs.     Illustrating  possible  applications  of  drifts. 

'  DRINKING  FOUNTAINS 

The  Relative  Sanitary  Values  of  Different  Types  of  Drinking  Fountains — 
1  and  2,  Louis  V.  Dieter.  Am.  City.  City  Edition,  vol.  21,  no.  5  and  6,  Nov. 
and  Dec.  1919,  pp.  4.52-457  and  549-554,  4  figs.  Results  of  tests  of  vertical 
nozzle  types  and  of  sloping  stream  types. 

CUTTING  METALS 

Supplement  to  Frederick  W.  Taylor's  "On  the  Art  oF  Cutting  Metals" — III, 
Carl  G.  Barth.  Indus.  Management,  vol.  5S.  no.  5,  Nov.  1919,  pp.  369-374. 
11  figs.  Formula?  for  cutting  metals  and  general  formula  for  plotting  slide  rules; 
also  method  used  in  laying  out  machine  tool  slide  rule  to  embody  all  of  variables 
in  general  formula. 

See  also  Abrasive  Wheels. 

D.4MS 

Concrete.  Concrete  in -Water  Works  Construction,  A.  O.  Irwin.  Mn.  &  County 
Eng.,  vol.  57  no.  5,  Nov.  1919,  pp.  225-234,  S  figs.  Constructional  details  of 
dams,  reservoirs,  pipe  lines,  tanks,  standpipes,  power  houses,  etc.,  made  of 
concrete. 

E.\.rth.  Hydraulic  Fill  Dams  of  the  Miami  Conservancy  District,  Harry  Gardner. 
Eng.  World,  vol.  15,  no.  12,  Dec.  15,  1919,  pp.  11-17,  7  figs.  Concerning 
construction  of  large  earth  dams. 

Flood  Control.  Concerning  Procedure  on  Miami  Flood-Control  Dams.  Eng.  News- 
Rec,  vol.  S3,  no.  14,  Oct.  2.  1919.  pp.  740-743,  7  figs.  How  standard  products 
were  secured  by  test  control  of  varying  aggregates. 

Jackson  Lake.  Jackson  Lake  Dam  the  Savior  of  the  Sharpe  River  Valley.  Eng. 
News-Rec.,  vol.  83.  no.  21,  Dec.  11,  and  18,  1919.  pp.  992-994,  6  figs.  How 
flush  method  of  delivery  was  discarded  for  regulated  continuous-flow  method. 

Pressure  Measurements.  Study  of  Pressures  in  Hydraulic  Dam  Cores.  Eng. 
News'Rec,  vol.  S3,  no.  22.  Dec.  25,  1919.  pp.  1040-1044,  7  figs.  Methods  of Miami  conservancy  engineers  to  obtain  data  on  core  consistency  and  action. 
Ball  soimdings.  Mea.surements  of  lateral  and  vertical  pressure.  Results  to  date 
on  Germantown  Dam. 

DRYDOCKS 

The  Morse  Dry  Dock  and  Repair  Plant.  Int.  Mar.  Eng.,  vol.  24,  no.  12, 
Dec.  1919,  pp.  781-792,  20  figs.  Notes  on  organization  methods,  welding  equip- 

ment used  for  repair  work  and  employes'  association  established  for  looking after  welfare  of  men  while  at  their  work  in  shops. 

DRYING 

Some  Factors  Involved  in  Drying  Operations,  Eustace  A.  Elliott.  Chem. 
&:  Metallurgical  Eng.,  vol.  21,  no.  12,  Nov.  12  and  19.  1919.  pp.  620-623.  8  figs. 
Graphs  showing  influence  of  both  initial  and  final  moisture  on  length  of  drying 
and  other  factors.  Constructed  from  cxperim-^nts  carried  out  in  small  jacketed 
pan  4  ft.  in  diameter. 

See  also  Kiln  Drijing. 

DUST 

Further  Studies  in  Methods  of  Dust  Determination.  E.  V.  Hill  and  Otto 
W.  Armspach.  Trans.  Am.  Soc.  Heating  &  Ventilating  Engrs..  vol.  25,  no.  4, 
Oct.  1919,  pp.  391-404  and  (discussion),  pp.  404-406,  7  figs.  Experimental. 
It  was  found  that  all  dust  is  not  retained  in  process  of  sampling  in  passing  air 
through  water  or  water  spray. 

Removing  Solid  and  Liquid  Particles  from  G.ases  by  Means  of  Electricity 
fElektrische  Ausscheidung  von  festen  uud  flussigen  Teilchen  aus  Gasen),  R. 
Durrer.  Stahl  und  Eisen,  vol.  39,  no.  46,  Nov.  13,  1919,  pp.  1377-1385,  8  figs. 
Historical  review  and  description  of  various  types  of  apparatus  used.  (To  be 
continued.) 

Electric  Precipitation  of  Solid  and  Liquid  Particles  in  Gases  (Klektrische 
Ausscheidung  von  festen  und  flussigen  Teilchen  ans  Gasen),  D.  Durrer.  Stahl 
und  Eisen,  vol.  39,  no.  47,  Nov.  20,  1919,  pp.  1423-1430,  17  figs.  Details  of 
Cottrell  and.MoUer  processes.     Application  of  Cottrell  system  in  various  plants. 

I 
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Single-Phase.  Electric  B  -i-B  -}-B — Freight  Locomotives  on  Silcsian  Mountain 
Railway  (Elektrische  P+B-t-B^LokomotiveQ  fUr  die  GUterzucbeforderung 
auf  den  scWesischon  Gebirgsbahnen\  Winkler,  Elektrisclie  Kraftbetriebo  u. 
Bahnen,  vol.  17,  no.  20,  July  14.  1919,  pp.  153-156.  3  figs.  These  single-phase 
a.  c.  engines  have  a  wheelbase  of  13,660  mm.  ;  their  entire  length ,  between  buffers, 
is  17,200  mm. 

Tests  WSt.  Paul  Locomotive  Tested  at  Erie.  Elec.  Ry.  Jl.,  vol.  54,  no.  18,  Nov.  1, 
1919,  pp.  S27-S31.  16  figs.  Also  Ry.  Age,  vol.  67.  no.  15,  Oct.  10,  1919,  pp.  749- 
750,  2  figs.  Regenerating  tests  and  "tug-of-war"  test  of  giant  3000-volt,  direct- current  locomotive  built  by  General  Elec.  Co.  for  Chicago.  Milwaukee  &  St. 
Paul  Ry.  Locomotive  is  equipped  with  bi-polar  motors  of  gearless  type  with 
motor  armatures  mounted  directly  upon  driving  axles.  Locomotive  weiglia 
265  tons  of  which  229  tons  are  on  drivers. 

TnREE-PHASE.  New  "Baltic"  Threc-Phase  High-.'ipeed  Locomotives  used  in  the 
It..(ilian  Railways  (Nouvelles  locomotives  triphasées  à  grande  vitesse  type 
"Baltic"  des  Chemins  de  Fer  de  l'Etat  Italienl.  Industrie  Electrique,  vol.  2S, 
no.  658,  Nov.  25.  1919.  pp.  423-136,  15  figs.  Principal  characteristics  are: 
Two  traction  motors  coupled  by  rank  and  connecting  rods  to  three  1630-mm. 
driving  wheels;  total  weight  92  tons;  operated  at  330  volts. 

ELECTRIC  MOTORS 

MuNTE.vtNCE.  The  Care  of  Shop  Motors.  C.  E.  Clewell.  Am.  Mach..  vol.  51, 
no.  20,  Nov.  13  and  20.  1919,  pp.  877-SSO,  6  figs.  Notes  on  general  instructions 
to  be  followed  in  setting  tip  motors  for  first  time,  together  with  cautions  on 
manipxilation  of  electric  machinery. 

IxsTALi-vTios.  The  Installation  of  Electric  Motors,  E.  Austin.  Eng.  &  Indus. 
Management,  vol.  2,  no.  21 .  Nov.  20, 1919.  pp.  645-647,  6  figs.  Special  work  for 
which  each  of  types  of  winding  is  suitable. 

Operation.  Operation  of  Shop  Motor  Brushes  and  Contract  Devices,  C.  E.  Clewell. 
Am.  Mach.,  vol.  51,  no.  21.  Nov.  27  and  Dec.  4.  1919,  pp.  939-941. 6  figs.  Notes 
on  common  adjustment  of  brushes  and  brush  holder  of  motor  and  on  care  of 
commutator  and  brushes. 

ELECTRIC  MOTORS,  A.  C. 

Commutators.  Uses  of  Commutators  for  Polyphase  Currents  (Sur  certains  modes 
d'emploi  du  collecteur  en  courants  polyphasés),  L.  Gratzmiiiler,  Revue 
Générale  de  l'Electricité,  vol.  6,  no.  20.  Nov.  15,  1919,  pp.  659-665,  7  figs.. 
How  to  regulate  speed  of  asynchronous  ring  motor  by  relative  displacement  of 
.two  sets  of  brushes  upon  commutator  of  transformer  field  of  which  rotates  in 
sj'nchronism  with  rotor. 

ST.VRTING.  The  Starting  of  Asynchronous  Motors  with  Squirrel-Cage  Rotors  (Der 
Anlauïvorgang  bei  Asynchronomotoren  mit  Kurschlussanker) ,  Reinhold 
Rudenberg.  Elektrotechnik  und  Maschinenbau.  vol.  37.  no.  44,  Nov.  2,  1919. 
pp.  497-5(5.  13  figs.  Calculation  of  starting  activities  based  on  assumption  that 
torsional  moment  corresponds  to  curve  indicated  by  writer.  (To  be  concluded.' 

Manual  Starters  for  Small  Squirrel-Cage  Induction  Motors,  C.  K.  Apple- 
sarth  and  H.  D.  James.  Elec.  Jl.,  vol.  16,  no.  12,  Dec.  1919,  pp.  532-536,  12 
figs.  Features  of  design,  together  with  auxiliograph  record  of  test  made  in 

3-phase,  60-cycle,  750-volt  line  having  "55  per  cent  power  factor. 

'VEVTii-i'nos.  Ventilation  of  Induction  Motors.  Fraser  Jeffrey.  Elec.  World,  vol. 
74.  no.  19,  Nov.  29  and  Dec.  6,  1919.  pp.  98S-990,  10  figs.  Diagram  showing 
flow  of  air  through  ducts  and  discussion  of  effect  of  various  shapes  of  ventilating 
passages. 

ELECTRIC  POTENTIAL  ME.4SUREMENT 

Measuring  Small  Differences  of  Potential  by  Means  of  Lamp-Amplifiers 
(Emploi  des  amplificateurs  pour  la  mesure  des  différences  de  potentiel  faiblesl. 
R.  Depriester.  Re\-ue  Générale  de  l'Electricité,  vol.  6.  no.  19.  Nov.  8,  1919. 
pp.  619-620.  1  fig.  Method  of  thermionic  balance  in  open  circuit  and  without 
differential  galvanometer. 

ELECTRIC  POWER  PLANTS 

DnTlvf:  Oct.  Putting  a  Flooded  Power  Station  Back  into  Commission.  Elec. 
Rec.  vol.  26.  no.  4.  Oct.  1919,  pp.  197-199.  6  figs.  Methods  used  in  drymg  out 
and  testing  electric  equipment  of  4000-kw.  generating  station  which  was  floodi 
by  bursting  of  hydraulic  turbine. 

[n-dcction-Gener.4tor.  Induction  Generator  Plants,  C.  M.  Ripley.  Gen.  Elec. 
Rev.,  vol.  22,  no.  11.  Nov.  1919.  pp.  963-969.  3  figs.  It  is  said  that  in  few 
instances  and  under  specially  favorable  circumstances  induction  generatorplant 
with  bttle  or  no  attendance  has  been  able  to  justify  its  installation.  Description 
of  such  of  these  is  given  and  it  is  pointed  out  that  if  prices  of  coal  and  labor 
continue  to  soar  at  their  present  rates  small  induction  generator  plants  will  soon 
be  economically  more  feasible  than  they  are  at  present. 

Jap\x.  On  the  Power  Station  of  Kyushyu  Electric  Railway  Company*.  Y.  Kusakari 
(In  Japanese.)     Denki  Gakkwai  Zasshi,  no.  375,  Oct.  10,  1919. 

L  \TOrT.  The  Electrical  Layout  of  Large  Power  Systems,  Robert  Treat.  Gen.  Elec. 
Rev.,  vol.  22,  no.  11.  Nov.  1919.  pp.  91S-926,  6  figs.  (Discussion  of  means  for 
insuring  continuity  of  service,  with  comments  on  investment  in  protective 
apparatus  and  spare  equipment  which  may  be  justified  under  varying  con- 

ditions. T>-pieal  transmission  network  is  described  and  application  to  this 
s>'stem  of  principle.*»  of  selective  relaying  is  taken  up. 

New  Ekglakd.  Development  in  New  Hampshire  and  Vermont.  Elec.  World,  vol. 
74.  no.  16.  Oct,  18,  1919,  pp.  833-835,  1  fig.  Locations  of  electric  generating 
stations,  substations  and  transmission  lines.  Possible  connections  with  Con- 

necticut svatenis. 

The  New  England  Power  Company,  E.  A.  Dillard  and  H.  R.  Wilson.  Gen . 
Elec.  Rev  vol.  22.  no.  11,  Nov,  1919,  pp.  974-979,  S  figs.  Developments  of 
system.  Energy  is  transmitted  about  300  miles  at  66.000  volts  and  normal  week- 
davoutput  averages  1,100,000  kw-hr.  and  normal  week-day  peak  averages 
oU|Ia/U  lew. 

Centralization  and  Conservation  in  Power  Supply  of  Central  Massachusetts 
F.  L.  Hunt.  Gen.  Elec.  Rev.,  vol.  22.  no.  11,  Nov.  1919.  pp.  947-959,  19  figs 
How  by  closing  down  121  isolated  and  using  central  stations  supply  nearly  400,00 tons  of  coal  were  saved  in  one  year. 

Nitrate  Plant.  Electrical  Energy  Supply  for  Nitrate  Plant,  C.  D.  Gray  and  E. 
Hagenlocher.  Elec.  World,  vol.  74.  no.  20.  Dec.  13,  1919. pp.  1052-1055,  3  figs. 
Electrical  machines  are  arranged  to  facilitate  straight  copper  runs;  storage 
battery  is  to  carry  vital  loads  in  case  of  complete  generator  shut-down. 

PnoTECTiox.  Relay  Protection  for  Large  Power  Stations,  O.  C.  Traver.  Gen.  Elec. 
Rev.,  vol.  22.  no.  11,  No.  1919,  pp.  885-899.  29  figs.  Describes  recent  develop- 
nients  and  importance  in  design  and  construction  of  relays  and  indicates  variety 
of  results  which  can  be  accomplished  by  their  combinations. 

SHORT>CrRcmTiNa.  Effects  of  Short-Circuits  on  Power  House  Equipment,  E.  G. 
Merrick.  Gen.  Elec.  ̂ iev.,  vol.  22.  no.  11,  Nov.  1919,  pp.  935-941,  9  figs. 
Attention  is  called  to  problems  created  in  properly  handling  vast  amounts  of 
energy  which  interconnection  of  power  systems  has  created.  In  dealing  with 
this  class  of  problems  writer  analysizes  troubles  which  are  likely  to  occur  in 
power  house  equipment  due  to  electro-magnetic  stresses  and  abnormal  tem- peratures resulting  from  short  circuit. 

Calculating  Short  Circuits  on  Power  Systems  I  and  II,  R.  F.  Gooding. 
Elec.  World,  vol.  74,  nos.  16  and  18,  Oct.  IS  and  Nov.  15  and  22,  1919,  pp. 
827-830  and  938-941,  7  figs.  Oct.  18:  Scheme  for  investigating  3-face  symme- 

trical short  circuits  :s  worked  out.  Nov.  15  and  22:  Case  of  three  large  stations 
to  be  operated  in  parallel. 

ELECTRIC  POWER  TRANSMISSION 

Gas  vs.  Electrtcity.  Power  Transmission  by  Gas  Times  Eng.  Supp.,  no.  541,  Nov. 
1919,  pp.  331.     Comparison  with  electricity. 

Heating  of  CoNonCTORs.  Electrical  Characteristics  of  Transmission  Circuits — V. 
Wm.  Nesbit.  Elec.  JL,  vol.  16.  no.  12,  Dec.  1919.  pp.  515-519.  With  table 
indicating  heating  capacity  of  40  deg.  rise  of  bare  copper  conductors  suspended 
out  of  doors. 

High-Voltage  Limitations.  The  Limitations  of  High-Voltage  Transmission,  T.  A. 
Worcester.  Gen.  Elec.  Rev.,  vol.  22,  no.  11.  Nov.  1919,  pp.  880-884.  Visualizes 
use  of  220,000  yoits  as  nest  step  in  transmission  of  energy.  This  is  concluded 
from  examination  of  past  developments,  which  have  involved  a  systematic 
increase  in  maximum  voltage  from  11,400  in  1894  to  150,000  in  1912.  Difficulties 
to  be  met  in  installing  transmission  system  at  220,000  volts  and  ways  in  which 
they  may  be  solved  are  discussed. 

High  Voltage  Power  Transmission  Problems,  W.  W.  Lewis.  Gen.  Elec. 
Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  927-934.  Examples  of  application  of  for- 
mulœ  developed  by  Steinmetz  (See  Gen.  Elec.  Rev.,  June  1913).  It  ia  visualized 
that  voltages  and  length  of  line  will  soon  be  reached  where  it  will  be  necessary  to 
employ  rigid  hyperbolic  formulœ. 

Industrial  Development.  Power  Transmission  and  Industrial  Development, 
Ross  J.  McCIelUnd.  Gen.  Elec.  Rev.,  vol.  22.  no.  11.  Nov.  1919,  pp.  825-832, 
1  fig.  Functions  of  tran.smission  and  power  sources  sighted  from  viewpoint  of 
possibility  of  effecting  economtes.  Writer  discusses  relationship  between  power 
supply  and  transportation,  interconnection  of  power  systems  and  influence 
that  comprehensive  scheme  of  power  svipp'y  would  have  upon  national  industrial 
and  economic  development. 

Interconnection.  The  Seattle-Spokane  Transmission  Line,  G.  E.  Guinan.  Stone 
&  Webster  Jl.,  vol.  25,  no.  5,  Nov.  1919,  pp.  350-357,  10  figs,  on  4  supp.  plates. 
Interconnection  in  one  electrical  system  of  various  generating  plants  ha\nng  total 
capacity  of  298.100  hp. 

National  Distribution  of  Electric  Energy  (Une  distribution  nationale 
d'énergie  électrique),  F.  Scoumanne.  Revue  Générale  de  l'Electricité,  vol.  6, 
nos.  19  and  20,  Nov.  8  and  15,  1919,  pp.  638-643.  and  667-675.  Study  of  econ- 

omy Eôsulting  from  interconnection  of  central  stations.  Suggested  method  of 
organizing  progressive  development  of  general  distribution  of  energy.  Question 
is  considered  in  general  without  reference  to  any  nation  in  particular.  (Con- cluded.)   . 

Power  and  Transmission,  H.  H.  Dewev.  Gen.  Elec.  Rev.,  vol.  22,  no.  11, 
Nov.  1919,  pp.  876-880.  Writer  calls  attention  to  fact  that  while  demand  for 
power  increased  enormously  during  war,  normal  supply  of  generating  equipment 
to  meet  that  need  was  not  immediately  forthcoming.  To  supply  this  deficiency, 
tendency  already  in  evidence  toward  inter-connection  of  power  systems  was 
greatly  enhanced.  He  concludes  that  co-operation  between  manufacturers  of 
electrical  apparatus  and  operators  who  use  them  is  essential  to  avoid  serious 
difficulties  of  handUng  of  future  power  networks. 

Philadelphia.  Distributing  System  of  Philadelpnia  Electric  Company  (Système 
distributeur  d'énergie  de  la  Philadelphia  Electric  Company),  George  P.  Roux. 
RevueGénéralederElectricité,  vol.  6,  no.  20,  Nov.  15.  1919.  pp.  675-681,  G  figs. 
Insists  particularly  on  duties  of  load  dispatcher  and  describes  apparatus  by 
means  of  which  control  is  affected. 

Protecting  Apparatus.  Automatic  Protecting  Apparatus  for  Alternating  Current 
Net  Works  (Appareillage  automatique  de  protection  pour  les  réseaux  à 
courants  alternatifs),  M.  Rosebourne.  Revue  Générale  de  l'Electricité,  vol.  6, 
no-  22.  Nov.  29,  1919r  pp.  774-780,  14  figs.  Comparative  value  of  apparatus 

employed. 
ELECTRIC  OSCILLATIONS 

Absolute  Value  of  Periods  of  High-Frequency  Electric  Oscillations  (Mesure 
en  valeur  absolue  des  périodes  des  oscillations  électriques  de  haute  fréquence), 
Henri  Abraham  and  Eugene  Bloch.  Annales  de  Physique,  vol.  12,  no.  9.  Sept.- 
Oet.  1919,  pp.  237-302,  ]  1  figs.  Period  is  determined  by  rendering  it  identical 
to  that  of  harmonic  of  electric  oscillator,  fundamental  frequency  of  which  can 
itself  be  made  identical  to  that  of  a  standard  tuning  fork. 

1 
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EMULSIFICATIOxV 

Enuilsification  by  Absorption  at  an  Oil-Water  Interface,  S.  E.  Sheppard. 
Jl.  Phy^.  Chem.,  vol.  23.  no.  9,  Deo.  19111,  pp.  C.34-(Î39.  3  figs.  Experiments  are 
?aid  to  have  agreed  with  Bancroft's  general  theory  of  peptization  that  absorp- tion at  a  liquid,  liquid  interface  is  capable  of  procuring  emulsification. 

EXD   STANDARDS 

Types  of  End  Standards,  R.  L.  Rankin.  Iron  Age.  vol.  104,  no.  2C,  Dec.  25, 
1919.  pp.  1331-1332,  5  figs.  Relative  value  of  flat,  cylindrical,  spherical  and other  end  standards. 

ENGINES 

See  Aeroplane  Engines;  Automobile  Engine.  Diesel  Engines,  etc. 

EVAPORATORS 

jXIodern  Commercial  Evaporators,  W.  L.  Badger.  Michigan  Technic, 
vol.  32.  no.  3.  Oct.  1919,  pp.  1S6-200,  7  figs.     Design  calculations. 

Efficiency  Determination  of  Evaporator  Heating  Surfaces  (l'eber  Verdam- 
pher  und  die  Bestimmnng  der  Leistuns  ihrer  Heizflachen).  H.  Claassen. 
Zeischrift  fiir  angewandte  Chemie.  vol.  32,  no.  G2.  Aug.  5.  1919.  pp.  241-246, 
3  figs.  Purpose  of  article  is  to  establish  basis  for  determination  and  calculation 
of  practical  coefficient  of  heat  flow  and  certain  rules  for  carrying  our  efficiency 
tests  in  ev.iporation  systems. 

EXCAVATING    MACHINERY 

Electrically  Operated  Excavating  Machines  (Machines  d'extraction  à 
commande  électrique),  G.  Hacault.  Revue  Générale  de  l'Electricité,  vol.  6, 
no.  19.  Nov.  S.  1919.  pp.  623-637,  22  figs.  Alternating-current  controllers: 
comparison  of  various  systems  of  controlling.     (Concluded.) 

The  Queenstown-Chippewa  Hydro-Electric  Power  Project,  Harry  Gardner. 
Eng.  World,  vol.  15.  no.  11.  Dec.  1,  1919.  pp.  15-19,  14  figa.  Operation  of 
electric  shovels  used  for  excavation  of  canal. 

Electrically  Operated  Excavating  AIachiner>-  in  French  Mines  (Sur  l'avenir 
des  installations  d'extraction  il  commande  électrique  dans  les  mines  fran^^aises), 
A.  Barjon.  Revue  Générale  de  l'Electricité,  vol.  6,  no.  22.  Nov.  29,  1919, 
pp.  76S-773,  6  figs.  Comparative  study  of  machinery  used  in  collieries.  Opera- 

tion of  Leonard  coupling  with  Koepe  pulley  is  particularly. noted  and  advant-- 
ages  of  systems  are  exposed. 

EXHAUST    HOODS 

Sec  Grina'ing  Machines. 

EXPLOSIONS 

Apparatus  for  Preventing  Explosions.  Acetylene  &  Welding  JI..  vol  16 
no  191,  Aug.  1919,  pp.  156-157.  2  figs.  Flame  in  gas  conduit  is  arrested  by 
utilizing  heat  of  flame  to  melt  quantity  of  fusible  material  in  path  of  gas  flow and  thereby  seal  passage. 

The  Temperature  of  Explosion  for  Endothermic  Substances.  Rasik  Lai 
Datta  and  Nihar  Ranjan  Chatterjee.  Jl.  Chem.  Soc,  vols.  115  and  116 
no.  6S3,  Sept.  1919.  pp.  1006-1010.  Results  obtained  experimentally  for  nito- 
compounds,  picrates  azo-compounds,  baloid  compounds,  and  organic  perch- lorates. 

EXPLOSIVES 

Mancfacture.  Filling  Containers  with  TNT  and  Amatol— I,  Chem.  Age,  vol.  1. 
no.  14.  Sept.  20,  1919,  pp.  3S5-3S6.     Methods  of  filling. 

MiUTABT  Tests.  Experiments  with  Blast  and  Pressure  Meters  and  Tests  of  Exolo- 
sivcs.  E.  H.  Schultz.  Professional  Memoirs,  Corps  Engrs,  V.  S.  Army  and  En^r 
Dept.  at  large,  vol.  11.  no.  57,  May-June  1919,  pp.  325-316,  9  figs.  Tests 
made  ar  Aberdeen  proving  grounds,  Maryland. 

Uses.  Repçrt  of  Tests  to  Demonstrate  the  Adaptability  of  Grade  III  TNT  for 
Clearing  Land  or  Similar  Uses.  W.  .1.  Montgomery.  Professional  Memoirs, 
Corps  Engrs.  U.  S.  Armv  and  Engr.  Dept.  at  large,  vol.  11.  no.  57.  May-June 
1919.  pp.  260-262  and  270-276.  10  figs.     Research  of  Bureau  of  Mines. 

Safety  Factors  in  the  Use  of  Explosives  in  Cement  Rock  Quarrving,  Walter 

O.  Snelhng.     Cement   &  Eng.  News,  vol.  31.  no.   12,  Dec   1919",  pp.  31-34, Tj  ̂'^'^o'^i^^^^dations  as  to  manner  of  loading  and  unloading,  thawing,  etc. 
Proper  Use  of  Explosives  in  Mines.  H.  Y.  Russel.  Cement.  Mill  &  Quarry, 

vol.  15.  no.  11,  Dec  5.  1919.  pp.  37-40.  Explosives  discussed  are  those  in  which 
explosive  base  consists  of  nitroglycerine,  nitroglycerine  in  combinationwith 
guncotton,  or  nitroglycerine  in  combination  with  ammonium  nitrate.  Paper 
read  before  Can.  Min.  Inst- 

FACTORY  LAYOUT 

New  Plant  of  National  Acme  Company.  Iron  Age,  vol.  104,  no.  23, 
Dec.  4.  1919,  pp.  1111-1119,  16  figs.  Details  of  shop  built  for  large  production 
of  screw  machine  products,  noting  features  designed  for  convenience  of 
employees. 

FEEDWATER 

Hot-Water  Feedi  ng  for  Boilers  (Kesselspeisung  mit  Ueissem  Wasser) , 
A.  Bruser.  Kraft  und  Betricb,  vol.  3,  nos.  9  and  10,  Aug.  1  and  15,  pp.  114- 
115  and  121-122,  4  figs.  Treatise  on  principles  and  application  of  injectors 
for  feedwater  of  30  deg. without  addition  of  cold  water  and  for  fcedwater  of 
maximum  heat  of  100  deg.  cent,  with  addition  of  cold  water.  Description 
of  "hot-water"  injector. 

Lime-Barium  Softener  for  Treatment  of  Boiler  Feed  Water,  C.  A.  Mehring. 
Chem.  &  Metallurgical  Erig.,  vol.  21.  no.  12,  Nov.  12  and  19,  1919,  pp.  629- 
632,  2  figs.  Operating  nrocedure,  specially  methods  of  charging  softeners 
and  washing  filters,  sampling  and  analyzing,  and  gaging  flow  with  weir. 

FERROALLOYS 

Complex  Ferro-Alloys  (Les  ferro-alliages  complexes).  Journal  du  Four 
Electrique,  vol.  28,  no.  22.  Nov,  15,  1919.  pp.  149-151.  Manufacture,  properties 
and  uses  of  ferro-silico-aluminum.  ferro-siloco-manganese;  ferro-silico-nickel ; 
ferro-mangano-nickel  and  ferro-chromos-aluminum. 

FERTILIZERS 

Tetrapho-sphate — A  Special  Italian  Fertilizer.  Am.  Fertilizer,  vol.  51, 
no.  1],  Nov.  22,  1919,  pp.  58-59.  Phosphorite  is  ground  finely  and  mixed 
with  6  per  cent  of  powder  made  up  principally  of  oblomite.  sulphate  of  sodium 
and  carbonate  of  sodium,  and  is  then  heated  in  furnace  to  about  700  deg.  cent; 
finally,  while  still  hot.  mass  is  hydrated  with  fine  spray  of  water  so  as  to  add 
about  S  kg.  of  water  per  quintal. 

Value  of  Minnesota  Peat.  Henry  H.  Hindwhaw.  Jl.  Am.  Peat  Soc,  vol.  12, 
no.  4,  Oct.  1919,  pp.  194-198.     As  fertilizer  element. 

FIELD   COILS 

A  Direct  Method  of  Calculating  Shunt  Field  Coils  Having  Two  Bages 
of  Wire,  R.  G.  Jakeman.  Elecn..  vol.  S3,  no.  2166.  Nov.  21,  1919.  pp.  557-578. 
1  fig.  Fornulie  expressing  ratio  between  winding  depths  of  two  standard 
gages,  both  in  case  larger  gage  is  wound  first  and  one  smaller  gage  is  wound 
first. 

FILING   SYSTEMS 

Some  Thoughts  on  Filing  Systems,  Donald  J.  Baker.  Coal  Age,  vol.  16, 
no.  19.  Nov.  6.  1919,  pp.  736-740,  7  figs.  System  employed  at  Bur.  of  Mines 
Station  in  Pittsburgh. 

FIRE  PROTECTION 

Chemtcai..  Chemical  Fire  Protection  for  the  Car-Storage  Yard^Elec.  Ry.  Jl., 
vol.  54,  no.  16,  Oct..  IS,  1919;  pp.  753-754.  Installation  of  Chicago  Elevated 
which  comprises  ten  cars  with  chemical  apparatus  including  two  100-gal. 
operating  tanks  ïuid  a  500-gal.  auxiliary  supply  tank  particularly  for  use  to 
extinguish  fires  where  water  mains  are  not  available. 

Private  Service.  Report  of  Committee  on  Private  Fire  Protection  Service.  Jl. 
Am.  Water  Works  Assn..  vol.  6,  no.  4,  Nov.  1919,  pp.  079-770  and  (discussion) 
pp.  770-784,  12  figs.  Concerning  manner  of  controlling  fire  service  pices 
where  they  enter  buildings  of  private  property,  limit  to  be  placed  upon  size 
of  fire-service  connections,  means  to  prevent  pollution  of  public  water  supply 
through  private  fire-protection  service,  and  advisability  of  making  charge 
for  private  fire-protection  service  and  manner  of  determining  this  charge. 

Safety.  Industrial  Safety — V.  Sidney  J.  Williams.  Power  Plant  Eng.,  vol.  23,  no.  23, 
Dec.  1,  1919,  pp.  1070-1071.  Fire  protection  in  relation  to  safety.  Paper 
read  before  Schools  for  Safety  Engr.s. 

See  also  Buildiftgs,  Fire  Hazards;  Coal  Mines,  Fire  Prevention. 

See  Pumps,  Fire. 

FIRE    PUMPS 

FLAME   COLORATION 

Flame  Reaction  of  Selenium  and  Tellurium.  Harry  B.  Wieser  and  Allen 
Garrison.  Chem.  News,  vol.  100.  no.  3108,  Nov.  7,  1919.  pp.  211-217.  Probabel 
causes  of  colorations  produced  in  flam.es.     (Concluded.) 

EXPORT   :\IARKETS 

The  Electrical  Market  in  Italy.  O.  M.  Smart.  Elec.  World,  vol.  74.  no.  16, 
Oct.  18.  1919,  pp.  S31-S33.  1  fig.  Writer  sees  great  outlet  for  exports  to  Italy. 
where  electrical  energy  is  very  generally  used  in  industrial  plant.  Geographic 
charts  show  frequencies  and  other  data  is  given. 

FABRICS 

Theory  of  Elastic  Fabrics  and  Its  Appliention  to  the  Calculation  of  Elastic 
Plates  (Die  Théorie  elastischer  Gcwebe  and  ibre  Anwendung  suf  die  Bercchnung 
elastscher  Flatten),  H.  Mercus.  Armierter  Beton.  vol.  12,  no.  8.  Aug.  1919. 
pp.  ISJ-IOO.  11  figs.  Discussion  of  plate  having  uniform  loading.  (To  be 
tsontinued.) 

FLOODS 

Propagation  of  Floods  and  Their  Forecast  (Note  sur  la  Propagation  des 
Crues  et  leur  prévision  journali^-re),  M.  Pigeaud.  Annales  des  Ponts  et  Chaus- 

sées, vol.  51,  no.  4,  July-Aug.  1919,  pp.  29-57,  6  figs.  Determining  propagation 
in  water  course  by  Graefï  sysstem,  which  is  based  on  gaging  graphs  establishing 
at  various  points  definite  relation  between  amount  of  water  passing  per  second 
apd  level  to  which  it  rises. 

FLOTATION 

Oil  Action.  Mechanical  Treatment  of  Ores  (Préparation  mécanique  des  minerais), 
F.  Bronckart.  Revue  Universelle  des  Mines,  vol.  2,  no.  2,  June  1919,  pp. 
325-366,  5  figs.  Description  of  flotation  and  of  Murex  method,  which  also 
outlines  selective  action  of  oil  but  is  not  a  method  of  flotation. 
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Oil.  Oil  Ftirnaces  in  Manufacture  of  Steel  (Emploi  des  fours  à  l'huile  pour  la  fusion 
de  l'acier),  J.  Lambot.  Fonderie  Moderne,  vol.  12,  no.  7,  July  1919,  pp.  146- 148.     Construction  and  operation  of  furnaces. 

Safety  Rules  for  Tar-Oil  Furnaces  (Sicherheitsvorschriften  fQr  Teerôfeur- 
rungen).  Zeitschrift  des  Bayerischen  Revisions- Vereins,  vol.  23,  no.  17, 
Sept.  15,  1919,  p.  139.     Fourteen  rules  to  avoid  explosions. 

Ros£XHAiN.  Use  of  a  Modified  Rosenhain  Furnace  for  Thermal  Analysis,  H.  Scott 
and  J.  R.  Freeman,  Jr.  Dept.  Commerce,  Scientific  Papers  of  Bur.  of  Standards. 
no.  348,  1919.  pp.  317-323,  .5  figs.  Description  is  given  of  thermal  analysis 
furnace  constructed  on  principle  of  Rosenhain'a  furnace,  chief  departures  from 
his  design  being,  (1)  use  of  graWty-drive  rate  control  and  (2)  introduction  of 
sample  through  bottom  and  cold  end  of  furnace.  Advantages  and  faults  of 
these  modifications  are  mentioned. 

Température  Me.\.surements.  JMea-'^uring  Furnace  Temperature,  George  K. 
Burgees.  Iron  Trade  Rev.,  vol.  65,  no.  19,  Nov.  6,  1919.  pp.  1248-1249.  Solu- 

tion of  pyrometer  problems  is  said  to  depend  upon  co-operation  of  steelmaker 
scientific  man  in  research  laboratory  and  instrument  maker. 

"Waste-Heat  Utfuzation.  Using  Waste  Heat  from  Industrial  Furnaces — I.  Metal Worker;  Plumber  and  Steam  Fitter,  vol.  92.  no.  15,  Oct.  10,  1919,  pp.  427-428. 
2  figs.  It  is  said  that  waste  of  heat  can  be  stopped,  expense  of  waste  saved  and 
increased  ser\nce  enjoyed  everywhere  if  local  heating  engineer  makes  non- 

competitive business  for  himself  by  examining  plants  in  his  vicinity.  (To  be 
continued.) 

GAGES 

Brass  Goods.  Gauges  and  Standards  for  Manufacturing  Brass  Goods,  P.  W.  Blair. 
Metal  Indus-,  vol.  17,  no.  10.  Oct.  1919,  pp.  460-462,  7  figs.  Comparison  of 
standards  proposed  by  various  scientific  organizations. 

Hole  Limits.  Limits  for  Gauges  for  Holes.  Engineer,  vol.  128.  no.  3331.  Oct.  31, 
1919,  pp.  444-445.  Summary  of  reasons  in  support  of  plus  and  minus  hole lunits. 

Inspection.  Use  of  Precision  Balls  for  Accurate  Meas\irements.  R,  L.  Rankin. 
Machy.  (Lond.).  vol.  15,  no.  374.  Nov.  27.  1919,  pp.  272-274.  7  figs.  Attach- 

ments for  machines  and  for  taking  direct  measurements  in  inspection  of  gages. 
Practice  of  Gauge  Section  of  Bur.  of  Standards. 

Mavcfactfre.  Elements  of  Gace  Making — VII,  C.  A.  Macreadv.  Am.  Mach., 
vol.  51,  no.  23.  Dec.  IS.  1919.  pp.  1035-1036,  7  figs.  Points  out  errors  caused 
by  attaching  gages  temporarily  to  auxiliary  pieces  used  to  hold  them  while 
being  machined. 

Systems.  The  Use  of  Gauges  in  the  Mechanical  Field.  E.  C.  Peck.  Can.  Machy.. 
vol.  21,  no.  23,  Dec.  4.  1919,  pp.  549-551.  Origin  of  gages  and  description  of 
principal  systems  in  use. 

GARBAGE  DISPOSAL 

Recovery  of  Valuable  Constituents  of  Garbage,  Samuel  A.  Greeley.  Can. 
Engr..  vol.  37,  no.  22.  Nov.  27, 1919,  pp.  495-498.  Summary  of  various  methods 
of  disposal  of  municipal  wastes,  including  hog-feeding,  incineration,  sorting, 
reduction,  alcohol  production,  etc.  Paper  read  before  Am.  Soc.  for  Municipal 
Improvement. 

Recent  Practice  in  Garbage  Disposal  by  Feeding  to  Pigs.  Eng.  &  Con- 
tracting, vol.  52,  no.  24,  Dec.  10,  1919.  pp.  67^-673.  Committee  report  sub- 

mitted at  convention  of  Am.  Public  Health  Assn. 
Pig  Feeding  for  Disposal  of  Garbage.  F.  S.  Besson.  Mun.  Jl.  &  Public 

Works,  vol.  47,  no.  21,  Nov.  22.  1919,  pp.  306-309.  4  figs.  Results  obtained  at 
experimental  farm  operated  by  District  of  Columbia,  and  concla'=^ions  the?  ■ from. 

GAS   ANALYSIS 

An  Improved  Orsat  Apparatus  for  Gas  Analysis,  G.  W.  Jones  and  F.  H. 
Xeumeis^er.  Chem.  &  Metallurgical  Eng..  vol.  21,  no.  14,  Dec.  10-17,  1919. 
pp.  734-736,  4  figs.     Apparatus  used  by  Bureau  of  Mines. 

GAS   APPLIANCES* 
Industrial  Fuel  Committee  Report  of  Sub-Committee  on  Standard  Per- 

formance Specifications  for  Gas  Appliances,  I.  Lundgaard.  Am.  Gaa  Assn. 
Monthly,  vol.  1,  nos.  11-12,  Nov.-Dec.  1919.  pp.  627-633,  6  figs.  Tentative 
proposal  for  standard  specifications  for  oven  furnaces  and  instruments  for 
testing  furnaces. 

GAS  ENGINES 

Development.  The  Development  and  Use  of  High-Power  Gas  Engines.  Walter 
Crooke  and  John  Lyon  Ewan.  Iron  &  Coal  Trades  Rev.,  vol.  99  and  100. 
nos.  2697  2698  and  2899.  Nov.  7.  14  and  21,  1919,  pp.  590-598,  623-625,  and 
659-661,  14  figs.  Design  features  of  four-stroke,  horizontal,  double-acting 
tandem  arrangement.  Tests  with  non-recovery  producer  gas  on  2-cycle  single- 
acting  engines;  curves  showing  variation  of  consumption  of  heat  units,  mechanic- 

al efficiency  and  overall  efficiency  load  for  gas  engines  running  on  Mond  recovery 
producer  plant. 

Knockinq.  Knocking  in  Gas  Engines.  Mark  Meredith.  Gas  Engine,  vol.  21,  no.  12. 
Dec.  1919.  pp.  385-386.  Causes  which  develop  knocking.  Instances  quoted 
where,  after  numerous  investigations,  knocking  was  found  to  be  due  to  slackness 
in  flywheel. 

Heat  CovBtrMPTiOK.  Gas  Machines  (Gasmaschinen).  Rudolph  Schick.  Kraft 
undBetrieb.  vol.3,  no.  11.  Sept.  1, 1919.  pp.  129-131.  Comparative  calculations 
of  beat  consumption  of  steam  engine  and  gas  engine.  Utilization  of  furnace 
and  coke  oven  gases  is  discussed  and  gasification  of  fuels  is  described. 

GAS   FLOW 

Three-dimensional  Flow  of  Gases  (Mehrdimensionale  Stromung  von  Gaaen) , 
Gustav  Flugel.  Zeitschrift  fur  das  gesamte  Turbinenwesen.  vol.  16,  no.  IS, 
June  30,  1919,  pp.  178-180,  2  figs.  Stationary  axial  flow  in  a  diaphragm  and 
stationary  rotating  axial  flow  in  a  rotor  are  described.     (Concluded.) 

GAS    MAINS 

Regulation  for  High  and  Low  Pressure  Mains,  Geo.  T.  Macbeth.  Gas 
Age,  vol.  44,  no.  10,  Nov.  15, 1919,  pp.  443-445,  3  figs.  Experience  in  regulating 
pressures  from  transmission  or  pumping  mains  into  distribution  mains. 

GAS  MANUFACTURE 

Determination  of  the  Amounts  of  Tar  and  Gas  and  the  Heat  Value  of  Gas 
in  Gasification  (Ueber  die  Ermittlung  der  Teerund  Gasmenge,  sowle  des  Gas- 
heizwertes  dei  Vergasungen),  Deinlein.  Zeitschrift  des  Bayerischen  Revi- 
sions-Vereins,  vol.  23,  no.  16,  Aug.  31,  1919,  pp.  12S-130.  Discussing  amount 
of  tar.  composition  of  coal  and  tar.  amount  of  gas  and  heat  value. 

Inert  Products  in  Coal  Gas.  Times  Eng.  Supp.,  no.  537,  July  1919.  p.  224. 
Origin  and  methods  of  avoiding. 

Rational  Use  of  Coal  for  Power  and  Heat,  John  Blizard.  Can.  Min. 
Inst.  Bui.,  no.  92,  Dec.  1919,  pp.  1214-1221.  Possibihties  of  carbonizing  or 
complete  gasifying  coal,  supplying  consumers  wth  gas  and  coke  instead  of 
raw  coal. 

Process  in  Coal  Carbonization  since  1916,  J.  A.  Brown.  Gas  Age,  vol.  44, 
no.  11,  Dec.  1,  1919,  pp.  475-477.  General  report  of  Carbonization  of  Am. 
Gas  Assn.  and  special  reports  on  installations. 

GAS  PRODUCERS 

Home-Made  Gas  Producers  Increase  Lime  Burned  Per  Unit  of  Fuel  50 
ger  cent.     Rock  Products,  vol.  22,  no.  23,  Nov.  8,  1919,  pp.  37^0,  12  figs. 
Iiperience   of    company    after    replacing    coal-fired   furnaces    with    semi-gas 

producers. Operation  of  a  Gas  Producer,  J.  S.  McCHmon.  Chem.  &  Metallurgical 
Eng..  vol.  21.  no.  12,  Nov.  12  and  19,  1919,  pp.  632-635.  1  fig.  Suggestions  in 
regard  to  various  details  of  operation. 

GAS   RETORTS 

Hea\-y  Duty  Through  Retort  Operation  in  St.  Louis,  J.  L.  Eigenbrot. 
Gas  Age,  vol.  44,  no.  9,  Nov.  1,  1919.  pp.  395-396,  2  figs.  Handling  horizontal 
through  retorts  with  heavy  duty  Debrouwer  chargers  and  dischargers. 

Practical  Hints  on  Retort  House  Operation,  Carl  B.  Wyckoff.  Gas  Age, 
vol.  44.  no.  9.  Nov.  1.  1919,  pp.  389-392,  1  fig.  Concerning  introduction  of 
primary  air  into  bench,  arrangement  of  secondary  air  ports,  form  of  steam 
super-heater,  temperature  to  maintain  in  retort  and  making  Orsat  test.  (Con- cluded.) 

Steaming  Horizontals.  R.  J.  Rew.  Gas  World,  %-ol.  71,  no.  1834.  Sept.  13, 
1919,  pp.  201-202,  1  fig.  Manner  of  proceeding.  Advantages  of  short  period steaming. 

GAS  WAREFARE 

Gas  In  Defense.  Amoa  A.  Fries.  Nat.  Service  &  Internat.  MilUtary 
Digest,  vol.  6,  no.  5,  Nov.  1919,  pp.  273-277,  5  figs.  Development  of  gas 
mash,  specially  in  America,  and  comparison  of  principal  types  constructed  by 
various  belligérants. 

GASES 

BSORPnON.     The  Absorption  of  Gases  at  Low  and  Moderate  concentrations,  I,  II 
&  III,  A.  M.  Williams.     Proc.  Roy.  Soc,  vol.  96,  no.  A-677,  Nov.  1,  1919. 
f)p.  287-311,  6  figs.  Theoretical  form  of  absorption  isostere  is  found  to  be 
og  a/c  =  B+A/T  where  B  and  A  are  functions  of  a  only.  Part  III — Relation- 

ship among  constants  was  found  to  be  in  good  agreement  with  theory  based  on 
existence  of  thing  surface  layer. 

Heat-Valtje  Indicator.  A  New  Heat  Value  Indicator  for  Gasworks  Use,  Edward 
J.  Brady.  Gas  World,  vol.  71,  no.  1844,  Nov.  22,  1919,  pp.  410-412.  S  figs. 
Apparatus  designed  for  study  of  flame  characteristics. 

Ignition  by  Hot  Wire.  The  Igition  of  Gases  by  Hot  Wires,  W.  M.  Thornton. 
Lond.  Edinburgh,  and  Dublin  Phil.  Mag.,  vol.  38.  no.  227,  Nov.  1919,  pp. 
613-633,  9  figs.  Article  deals  with  problem  of  ignition  by  hot  wires,  such  as 
may  occurr  in  coal  mines,  batterj*  rooms  or  in  manufacturing  processes  where 
combustible  gas  is  set  free. 

Occluded.  The  Influence  of  Hydrogen  Sulphide  on  the  Occlusion  of  Hydrogen 
by  Palladiimi,  Edward  Bradford  Maxted.  Jl.  Chem.  Soc,  vols.  115  and 
116,  no.  683,  Sept.  1919.  pp.  1050-1055,  1  fig.  Hydrogen-occluding  power 
of  oxygen-free  palladium-black  was  measured  before  and  after  treatment 
with  hydrogen  of  sulphide.  Data  are  presented  relating  to  absorption  of 
hydrogen  sulphide  by  palladium  and  stability  of  absorption  compound. 

GEARS 

Lubrication.  The  Lubrication  of  Worm  Gear.  Motor  Traction,  vol.  29,  no.  770, 
Dec.  3,  1919.  pp.  543-545.  Also  Autocar,  vol.  43,  no.  1258.  Nov.  29.  1919, 
pp.  1016-1018,  2  figs.  Tests  made  at  National  Physical  Laboratory  for  deter- 

mining lubricating  qualities  of  various  classes  of  oil. 

Manufacture.  Gear  Makers  Adopt  Standard  Contract.  Automobile  Industries, 
vol.  41,  no.  17,  Oct.  23,  1919,  pp.  830-831  and  833.  Form  drawn  by  Com- 

mittee of  Am.  Gear  Manufacturers' Assn. 
Gear  Manufacture — Types  and  Materials — II,  Raw  Material,  vol.  1. 

no.  8,  Nov.  1919,  pp.  377-384.  IS  figs.  Materials  for  noiselefifl  operation  of 

gears. 
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Scandinavia.  Heating  and  Ventilating  of  Workshops  in  Scandinnvia  (Litt  om 
opvarmning  av  verksteden),  O.  Gruncr  Loken  and  Henrik  Ovenberg.  Teknisk 
Ukelblad.  vol.  C6,  no.  44,  Oft.  3,  1019,  pp.  514-.'Jir)  and  51G,  1  fig.  Air  heating 
and  ventilating  arrangement  of  building  U90  ft.  long  by  59  ft.  wide,  containing 
four  stories  each  13  ft.  high.  It  is  said  thnt  ventilation  and  heating  of  work- 

shops by  warm  air  is  more  efTective  than  heating  by  radiators  or  stoves  and 
that  it  results  in  increased  production  from  workman. 

St.  Paul  Ptmuc  Libraiiy.  St.  Paul  Public  Library  Heating  and  Ventilating,  C.  S. 
Tompkins.  Power  Plant  Eng.,  vol.  23,  no.  24,  Dec.  15,  1919,  pp.  1093-1097, 
7  figs.     Fans  are  designed  to  make  six  changes  of  air  per  hour. 

HIGHWAYS 

^ee  Roads;  Pavements. 

HOUSING,   INDUSTRIAL 

Houses  by  the  Bucketful,  Floyd  Hamilton  Hazard.  Sci.  Am.,  vol.  121, 
no.  23,  Dec.  C,  1919,  p.  553,  1  fig.  One-piece  concrete  house  that  is  said  to  be 
built  in  ten  days. 

Industrial  Housing  at  Walkerville.  Ont.,  Norman  C.  McEachren  and 
Wm.  H.  M-xrtin.  Contract  Rec.  vol.  33.  no.  51,  Dec.  17,  1919,  pp.  1154-115S, 
7  figs.     Constructional  details  of  houses  built. 

Industrial  Housing  Development,  Harold  R.  Watson.  Can.  Manufacturer, 
vo!,  39,  no.  12.  Dec.  1919,  pp.  63-57,  7  figs.  Illustrating  recent  work  imdf;r 
Housing  Act. 

Some  Sidelights  on  Construction  Work.  N.  L.  Rea.  Gen.  Elec.  Rev., 
vol.  22.  no.  11,  Nov.  1919,  pp.  913-917,  9  figs.  Concerning  specially  living 
conditions  for  men  engaged  in  transportation  of  materials  and  questions  of 
assembly  and  erection  as  influenced  by  local  conditions. 

The  Workman's  Home — I,  Leslie  H.  Allen.  Sci.  Am.  Supp.,  vol.  SS, 
no.  2289.  Dec.  G,  1919,  pp.  330-331.  Its  influence  upon  production  in  the 
factory  and  labor  turnoAer.     Paper  read  before  Am.  Soc.  Mech.  Engrs. 

HYDRAULIC   COMPUTATIONS 

Another  Diagram  for  Solving  the  Manning  Hydraulic  Formula,  R.  D. 
Goodrich.  Eng.  News-Rec.  vol.  S3,  no.  14,  Oct.  2,  1919,  pp.  648-649.  1  fig. 
Prepared  to  facilitate  hydraulic  computations  involved  in  investigatior.  of  riv«r 
and  flood  channels  preliminary  to  design  of  regulation  of  river  system. 

HYDRAULIC  TURBINES 

A  New  Tvoe  of  Hydraulic-Turbine  Runner,  Forrest  Nagler.  Mech. 
Eng.,  vol.41,  no.  12,  Dec.  1919,  pp.  921-925,  7  figs.  Design  is  based  on  straight 
radial  blade,  which  is  said  to  offer  abslute  minimum  of  wetted  surface  and  of 
bending  nsoment  on  root  of  blade.  From  direction  of  flow  it  is  characterized 
as  pure  Jonval  type.  Writer  expects  that  this  water-wheel  runner,  becaiise  of 
its  simplicity  and  inexpensiveness,  will  supersede  mixed-flow  or  Francis  type. 

Features  of  Design  in  Large  Hydraulic  Turbines,  F.  H.  Rogers.  Gen, 
Flee.  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  840-852,  5  figs.  Relative  importance 
of  losses  occurring  in  penstock  runner  and  draft  tube  at  various  heads  and 
specific  speeds  is  discussed  and  attention  is  called  to  conditions  under  which 
certain  of  these  losses  become  sufficiently  important  to  warrant  exercising 
considerable  effort  to  minimize  them. 

HYDROLYSIS 

Diastatic  Inversion  of  Saccharose;  Influence  of  Products  of  Reaction  on 
Velocity  of  Hydrolysis  (Sur  l'inversion  dîastasique  du  saccharose;  Influence 
des  produits  de  la  réaction  sur  la  vitesse  d'hydrolyse).  H.  Collin  and  A. 
Chaudun.  Comptes  Rendus  des  séances  de  l'Académie  des  Sciences,  vol.  169, 
no.  19,  Nov.  10,  1919.  pp.  849-852.  Experiments  are  said  to  have  established 
that  velocity  of  hydrolysis  is  function  of  first  degree  of  fluidity  of  solutions  and 
retardation  of  diastatic  inversion  of  saccharose,  due  to  presence  of  glucose, 
is  attributed  to  increase  of  viscosity  of  solution. 

HYDRODYNAMICS  . 

•Movement  of  a  Solid  in  an  Indefinite  Liquid  (Sur  le  mouvement  d'un 
solide  dans  un  liquide  indéfini),  G.  Kolessoff.  Comptes  rendus  des  séances 
de  l'Académie  des  Sciences,  vol.  160,  no.  16.  Oct.  20,  1919,  pp.  685-687.  Cases of  integration  of  general  equations  of  movement. 

HYDROELECTRIC   PLANTS 

Chile.  New  Hydroelectric  Power  Plant  at  Rio  Pangal,  Chile,  Hugh  L.  Cooper. 
Elec.  Rev.  (Chicago),  vol.  75.  no.  21,  Nov.  22,  1919,  pp.  853-856,  6  figs.;  also 
in  Eng,  World,  vol.  15,  no.  12,  Dec.  15,  1919,  pp.  29-32,  6  figs.  Construction 
feature  of  diversion  dam,  seven-mile  pipe  line,  penstocks  and  waterwheels  for 
new  plant  built  by  Braden  Copper  Co.  to  supply  power  to  its  works  at  Sewell, 
Chile.  Plant  capacity  will  be  20,000  kv,  a.  available  at  low-tension  busbars 
of  generating  station. 

Industrial  Use.  Hydro-Electric  Power  and  Its  Use  for  Industrial  Purposes,  Erie 
A.  Lof.  Gen.  Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  942-94G.  4  figs.  It 
is  urged  that  development  of  our  water  power  resources  be  encouraged  by 
enactment  of  just  laws  governing  their  use  and  construction  of  large  economical 

sx^plementary  steam  plants  at   'strategic"  points. 

Keokck.  The  Hydro-Electric  Plant  at  Keokuk,  la.  Power  House,  vol.  12,  no.  19, 
Nov.  20,  1919.  pp.  609-510,  4  fies.  Capacity  is  150.000  hp.  Dam,  power 
house,  lock,  dry  dock,  sea-wall  and  ice  fender  are  all  one  concrete  monolith, 
with  total  linear  measurement  of  13,185  ft. 

Niagara  Falls.  New  Hvdroelectric  Developments  at  Niagara — 1.  Engineer, 
vol.  12S,  no.  3331  and  3332,  Oct.  31  and  Nov.  7.  1919,  po.  427-429  and  454-455, 
7  figs.  Concerning  plant  operating  under  head  of  305  ft.  and  developing 
300,000  hp.  with  provision  for  eventual  increase  to  nearly  1,000,000  hp. 

Construction  Progress  on  Canadian  Niagara  Power  Project.  Eng.  News- 
Rec,  vol.  83,  no.  21,  Dec.  11,  and  18.  1919.  pp.  1010-1012,  7  figs.  Excavation 
under  way  on  Queenston-Chippcwa  Canal  which  will  develop  moat  of  head 
between  two  great  lakes. 

See  aUo  Water  Poner. 

HYDROGEN   OVERVOLTAGE 

Hydrogen  Overvoltage,  II.  Applications  of  Its  Variation  with  Pressui'e to  Reduction, Metal  Solution  and  Deposition,  D.A.  Mclnnesand  A.  W.Contieri. 
.11.  Am.  Chem.  Soc.  vol.  41,  no.  12,  Dec.  1919,  pp.  2013-2019,  3  figs.  Increase 
of  hydrogen  over  voltage  with  a  diminished  pressure  is  shown  to  follow,  in 
nearly  quantitative  manner,  from  theory  advanced  by  Maclnnes  and  Adlcr. 

ICE 

-  Plant.'î.  Electrically  Driven  Raw  Water  Ice  Plants.  A.  M.  Jones.  Ice  and  Refri- 
geration, vol.  57,  no.  6,  Dec.  1919,  pp.  260-261.  Reasons  for  tendency  to 

introduce  electric  drive. 
Low-Pressure  Absorption  Ice  Plant,  C.  M.  Vaden.  Ice  and  Refrigeration, 

vol.  57,  no.  6.  Dec.  1919,  pp.  290-291.  Discussion  of  conditions  which  effect 
economy  of  plant. 

Saving  Labor  Costs,  Van  R.  H.  Greene.  Ice  and  Refrigeration,  vol.57, 
no.  6,  Dec.  1919,  pp.  251-252.  Examples  of  labor  saving  in  ice  tank  room, 
daily  ice  storage  room  and  engine  and  boiler  rooms  of  refrigerating  plant. 

Storage.  Interior  Finishes  of  Ice  Storages,  Junius  H.  Stone.  Ice  and  Refrigeration , 
vol.  57,  no.  6,  Dec.  1919,  pp.  254-250.  Relative  values  of  wood,  cement  and 
asphalt  as  storage  house  finishes. 

Transpohtation.  Transportation  of  Ice,  Nat  Duke.  Ice  &  Refrigeration,  vol.  57, 
no.  5,  Nov.  1919,  pp.  200-201.  Difficulties  encountered  last  summer  by  rail- 

road administration  in  transporting  ice  for  conservation  of  food  particularly 
into  New  York  City.     Paper  read  before  Natural  Ice  Assn.  of  Am. 

IGNITION 

Con,  Energization.  Energization  of  the  Ignition  Coil,  Harry  F.  Geist.  Auto- 
motive Industries,  vol.  41,  no.  17,  Oct.  23,  1919,  pp.  824-828,  5  figs.  ̂   Calcula- 

tion of  time  required  for  ignition  coil  to  build  up  to  different  fractions  of  its 
maximum  strength.  Discussion  of  energy  involved  in  spark  and  efficiency  of 
sparking  systems  under  different  conditions. 

Practice.  Recent  Ignition  Practice  in  Great  Britain,  F.  H.  Hutton.  Automotive 
Industries,  vol.  41,  no.  22,  Nov.~27,  1919.  pp.  10.52-1055,  8  figs.  Development of  magneto  industry  under  war  necessity. 

Spark  Plug.  The  B-G  Spark  Plug.  Aerial  Age,  vol.  10,  no.  7.  Nov.  10  and  17, 
1919,  p.  247,  2  figs.  Design  possesses  self-cleaning  feature  which  is  obtained 
by  high  pressure  air  blast  directed  over  sparking  points  on  all  four  strokes  of 
engine  cycle. 

SuBSiniART  Gap.  The  Subsidiary" Gap  as  a  Means  for  Improving  Ignition,  W.  S. Gorton.  Gas  Engine,  vol.  21,  no.  12,  Dec.  1919,  pp,  400-406.  1  fig.  Report 
prepared  at  Bureau  of  Standards  for  National  Advisory  Committee  for  Aero- 

nautics. It  is  concluded  that  series  gap  may  be  used  as  remedy  for  consider- 
able part  of  trouble  due  to  fouling  of  blocks  which  is  met  with  in  practice. 

Tests.  The  Relation  of  Time  of  Ignition  to  the  Economy  of  the  Gasoline  Engine, 
J.  P  Calderwood  and  A,  J.  Mack.  Gas  Engine,  vol.  21,  no.  12,  Dec.  1919, 
pp.  390-391,  2  figs.  Results  of  tests  made  at  Engineering  Experiment  Station 
of  Kansas  State  Agricultural  College.  It  was  concluded  that  (1)  with  other 
conditions  constant,  economical  spark  advance  to  be  carried  depends  on  fuel 
mixture  and  (2)  with  richer  mixture  and  higher  spark  advance,^  maximum 
delivered  hp.  will  be  greater  than  can  be  secured  with  leaner  mixtures  and 

^         smaller  spark  advance. 

IMPACT 

Remarks  on  the  Problem  of  Impact,  N.  W.  Akinoff.  Jl.  Am.  Soc.  Naval 
Engrs.,  vol.  31,  no.  4,  Nov.  1919,  pp.  849-S56,  4  figs.  Popular  exposition  of 
difference  in  concepts  of  force,  work  and  power. 

INCLINOMETER 

Determination  of  Inclination  by  Means  of  Induction  Inclinometer  (Ueber 
die  Bestimmung  der  Inklination  mit  dem  Induktions — Inklinator),  W.  Uljanin. 
Terrestrial  Magnetism  and  Atmospheric  Electricity,  vol.  24,  no.  3,  Sept.  1919, 
pp.  113-117,  1  fig.  New  method  for  determining  angle  of  inclination  said  to 
be  superior  to  Wild's  method,  which  is  most  frequently  used  at  present. 

INDICATOR   DIAGRAMS 

The  Steam  Engine  Indicator  Diagram- 
no.  24,  Dec.  15,  1919,  pp.  1104-1106,  18  fig; 
exhauBt  and  compression  lines. 

-II.  Power  Plant  Eng.,  vol.  23, 
.    Analysis  of  expens'.on,  release, 

INDUCTANCE   COILS 

Simplified  Inductance  Calculations,  with  Special  Reference  to  Thick 
Coils,  Philip  R.  Coursey.  Wireless  World,  vol.  7,  no.  79.  Oct.  1919,  pp. 
380-385,  3  figs.  Plots  for  determining  values  of  various  coefficients  and  formula 
and  thus  simplify  cal  ulations.  Abstract  of  paper  read  before  Phya.  Soc.  of Lond. 

4 
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Hioh-Tension  Lines.  Changing  Insulators  on  Live  Lines.  Elec.  World,  vol.  74,  no. 
19,  Nov.  29  and  Deo.  6^  1919.  pp.  992-994.  12  figs.  Insulating  frame  used  to 
raise  and  bold  high-tension  line  conductors  above  top  of  pole  so  that  insulators 
and  cross  arms  can  be  replaced  with  case.  Lifting  tools  and  other  devices  aid  in 
tying  wires  to  insulators. 

Elimination  of  Insulator  Failures.  E.  J.  Kallevang.  Elec.  World,  vol.  74, 
no.  20,  Dec.  13,  1919,  pp.  1063-1064.  Results  of  tests  and  experience  with 
insulators  on  transmission  lines  in  Wisconsin. 

Testing.     Apparatus  for  Testing  Insulation  (InsolationsprQfer). 
Anzeiger.  vol.  36,  no.  77.  July  27,  1919,  pp.  357-358,  4  figs. 
types  of  testing  apparatus. 

Elektrotechniacher 
Illustrating  various 

See  Tunnels. 

IRRIGATION 

JAPANNING 

Electric  Japanning  Gives  Extreme  SatL'sfaction. 
17.  Oct.  25.  Nov.  1  and  S.  1919.  pp.  876-879,  5  figs, 
comparison  with  gas  kiln  for  baking  japan. 

Elec.  World,  vol.  74,  no. 
Method  of  operating  and 

JUTE 

The  Preparation  and  Dyeing  of  Jute.  Textile  World  Jl.,  vol.  5Q,  no.  18. 
Dec.  6,  1919.  pp.  70,  75  and  107.  Treatment  of  material.  Classes  of  colors 
employtd. 

KILN  DRYING 

Inadequacy  of  Visual  Inspection  in  Kiln-Drying.  H.  D.  Tiemann.  Aviation, 
vol.  7,  no.  8.  Nov.  15.  1919,  pp.  352-354.  Experimental  work  at  Forest  Products 
Laboratory  of  U.  S.  Forest  Service,  Madison,  Wis. 

See  also  Drying. 

KILNS 

How  a  Ceramic  Kiln  May  be  Insulated,  P.  A.  Bocek.  Brick  and  Clay  Rec, 
vol.  55,  no.  12,  Dec  .2,  1919,pp.  1044-1047, 5  figs.  Illustrating  round  down-draft 
kiln  which  was  insulated  by  covering  crown  partly  with  platting  and  partly  with 
insulation  bricks. 

LABOR 

Employer's  Duty.  The  Employer's  Duty  in  Dealing  with  Labor,  Harry  Tipper. 
Automotive  Industrie.^,  vol.  41,  no.  17,  Oct.  23,  1919,  pp.  832-833.  Writer  points 
out  futility  of  general  settlements  of  labor  difficulties.  He  observes  that  em- 

ployes and  employers  of  individual  factories  must  work,  one  with  the  other,  to 
oviate  broken  contracts  and  excessive  demands  from  labor  and  to  assure  justice 
from  organization  head. 

Federal  Incorporation  of  Organizations.  Industrial  Stability  by  Federal 
Incorporation  of  Trade  and  Labor  Associations,  John  Stephen  Sewell.  Manu- 

facturers Rec,  vol.  76,  no.  22,  Nov.  27,  1919.  pp.  113-117.  Suggests  plan  which 
involves  enactment  of  legislation  to  stabilize  relations  between  capital  and 
labor  in  interest  of  general  good.  Representations  of  capital  and  labor  in 
consultation  with  legislators  are  to  establish  scale  of  wages  and  prices,  which 
having  been  fixed  makes  strikes,  boycotts,  etc.,  punishable  as  conspiracies 
"without  depri\-ing  the  individual  workman  of  his  right  to  quit  or  change  his 
employment,  nor  the  individual  employer  of  his  right  to  discharge  or  employ  in- 

dividual workmen." 

Hours  of  Work.  Recent  Application  of  the  8-Hour  Day  and  the  44-Hour  Week. 
Monthly  Labor  Review,  vol.  9,  no.  5.  Nov.  1919.  pp.  194-199.  Statsitical 
figures  give  number  of  establishments  reported  as  adopting  8-hour  day  in  1915, 
1916,  1917,  1918,  and  first  6  months  of  1919. 

See  also  Industrial  Relations;  Women  Workers. 

LADLE  HANGERS  - 

The  Breaking  of  Ladle  Hangers  (Ueber  den  Bruch  von  Glesspfannenge- 
hângen).  Stahl  u.  Eisen,  vol.  39,  no.  44,  Oct.  30,  1919,  pp.  1309-1315  and 
(discussion),  pp.  1315-1318.  S  figs.  Discussion  of  causes  and  suggested  remedies. 
Writer  attributes  breaking  to  variation  in  temperature  and  lack  of  elasticity  in 
hanger  material.     (Concluded.) 

LATHES 

Turret  Lathe  Practice — I,  II,  and  III.  Machy.  (Lond.),  vol.  15.  no.  371, 
373  and  374,  Nov.  6,  20  and  27,  1919,  pp.  174-180,  228-231  and  261-269,  60  figs. 
Illustrating  practice  at  English  work  shops.  TooUng  equipment  for  auto  truck 
wheels.     Tractor  axle  hoxisings,  wheel  hubs  and  motor  frames. 

LEAD  MEATLLURGY 

Losses  in  Dry  Lead  and  Zinc  Processes,  K.  Friedrich.  Metal  Industry, 
vol.  15,  no.  20,  Nov.  14, 1919,pp.405-i07.  Points  out  possible  fields  of  scientific 
investigation.     Translated  from  Metall  und  Erz. 

LIBERTY  MOTORS 

How  Ford  Built  Liberty  Motors,  Fred  H.  Colvin.  Am.  Mach.,  vol.  51,  no. 
23,  Dec.  18, 1919,  pp.  1037-1041,  24  figs.     Notes  specially  assembling  operations. 

LIGHT 

Absorption.  Absorption  of  Light  by  Gases  (Contribution  â  l'étude  de  l'absorption  de la  lumière  par  les  gaz),  G.  Ribaud.  Annales  de  Physique,  vol.  12,  Ino.  9, 
Sept. -Oct.  1919,  pp.  107-226,  22  figs.  Study  of  continuous  absorption  of  brome vapor  in  ultraviolet  under  various  conditions  of  vapor  and  at  temperatures 
up  to  620  deg.  C. 

Diffusion.  Diffusion  of  Light  by  Rain,  Cloud  or  Fog,  A.  Mallock.  Proc.  Roy.  Soc, 
vol.  96.  no.  A-677,  Nov.  1,  1919,  pp.  267-272.  Data  showing  effect  of  shower  or 
cloud  in  obscuring  direct  light  of  distant  source. 

Diffused  Reflexion  and  Transmission  of  Light,  A.  P.  Trotter.  tUuminating 
Engr.,  vol.  12.  no.  9,  Sept.  1919,  pp.  243-267,  54  figs.  It  is  shown  how  specular 
reflexion  can  be  separated  from  diffused  reflexion  by  drawing  internal  osculating 
circle,  instead  of  circumscribing  circlo  of  Bouguer  and  BlondeL 

Refraction.  The  Scattering  of  Light  in  the  Refractive  Media  of  the  Eye,  C.  V. 
Raman.  Lond.,  Edinburgh,  and  Dublin  Phil.  Mag.,  vol.  38,  no.  227,  Nov. 
1919,  pp  508-572.  Examination  of  Helmholtz  explanation  of  Ivuninous  stream- 

ers observed  when  small  and  intensely  luminous  source  of  hght  is  viewed  directly 
by  eye  against  dark  ground. 

On  Terrestrial  Refraction,  A.  B.  McLeod.  Lond.,  Edinburgh,  and  Dublin 

Phil.  Mag.,  vol.  38,  no.  227,  Nov.  1919,  pp.  546-568,  7  figs.  Refraction  of  light rays  of  various  length  and  sinus  distances  by  atmosphere  is  dealt  with  and  errors 
in  Chauvenet  dip  range  formula;  are  considered.  Report  communicated  to 
Advisory  Committee  for  Aeronautics.  England. 

LIGHTHOUSES 

Repairing  a  Lighthouse,  James  H.  Deppelpr.  Jl.  Am.  Welding  Soc,  vol. 
1,  no.  1,  Oct.  1919,  pp.  15-17,  3  figs.  Bulk  of  ice  piling  on  one  side  caused  cast 
iron  columns,  which  supported  lighthouse  superstructure,  to  bend  through  an 
angle  of  about  20  deg.  and  break.     Column  were  welded  with  thermit  steel. 

LIGHTING 

Shops.  Good  Lighting  Aids  Production,  Ward  Morrison,  Iron  Trade  Rev.,  vol.  65, 
no.  25,  Dec.  18,  1919,  pp.  1637-1G41,  5  fies.  Tests  conducted  to  find  relation  of 
lighting  and  production  are  said  to  have  shown  that  substitution  of  proper  lamps 
and  reflectors  for  antiquated  equipment  increased  output  by  from  2  to  35 
per  cent.     Paper  read  before  Soo.  nf  Indus.  Engrs. 

Shop  Protective  Lighting,  C.  E.  Clewell.  Am.  Mach.,  vol.  51,  no.  18.  Oct. 
30,1919,  pp.  785-788,  7  figs.  Discusses  question  of  lighting  yards  and  bulding 
fronts  as  protective  measure,  and  advantages  of  night  hghting  for  yard  areas, 
loading  platforms  and  similar  pla^'PS. 

Lighting  Fixtures  for  Shop  Illumination,  C.  E.  Clewell.  Am.  Mach.*  vol. 
51,  no.  10,  Oct.  16,  1919,  pp.  727-731.  14  figs.  Features  for  minimizing  glare^of 
Mazda  gas-filled  lamps. 

Street.  Development  of  the  Chicago  Street-Lighting  System,  William  G.  Keith. 
Eng.  World,  vol.  15,  no.  12,  Dec.  15,  1919,  pp.  39-41.  Installation  and  operation 
of  series  group  systems.     Paper  read  before  Internat.  Assn.  of  Mun.  Elecns. 

LIGHTNING 

Lightning — 11.  The  Effect  of  Lightning  Voltages  on  Arrester  Gaps, 
Insulators  and  Bushings  on  Transmission  Lines,  F.  W.  Peek.  Jr.  Gen  Elec. 
Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  900-906,  14  figs.  Writer  calls  attention  to 
necessity  to  produce  lightning  arresters  of  very  high  speed  if  steep  wave  front 
impulses  are  to  be  removed  before  damage  is  done  to  apparatus,  bushings  and 
other  equipment.  He  then  proceeds  with  analysis  of  relative  speeds  of  different 
forni<ï  of  gaps  and  shows  variation  in  discharge  value  for  and  gaps  under  60- 
cycle  and  lightning  voltages  and  under  wet  and  dry  conditions. 

See  Fuels. 

LIGNITE 

LIME 

The  Hydrated  Lime  Plant  at  Genoa,  Ohio,  of  the  U.  S.  Gypsum  Company, 
Curtis  F.  Columbia.  Rock  Products,  vol.  22.  no.  24.  Nov.  22,  1919.  pp.  30-32» 
5  figs.  Capacity  of  plant  is  200  tons.  Operation  of  Schaffer  hydrator  is illustrated. 

LIMESTONE 

Limestone  for  Newcastle  Steel  Works.  Commonwealth  Engr.,  vol.  6,  no. 
9,  Apr.  1, 1919,  pp.  274-280,  8  figs.  Description  of  quarrying,  crushing,  handling 
and  storage  in  Australian  works.  Face  worked  is  300  ft.  long  with  average  height 
of  30  ft.  and  maximum  height  of  50  ft. 

LIQUID  FILMS 

See  Soap  Bubbles. 

LOAD  DISPATCHING 

See  Central  Stations;  Load  Dispatching. 

LOCKS 

The  Cylinder  Lock— III.  Ellsworth  Sheldon.  Am.  Mach.,  vol.  51,  no.  23» 
Dec.  11,  1919,  pp.  979-983,  5  figs.     Master  keying  system. 

LOCOMOTIVES 

Boilers.  Boilers  for  2-8-0  Goods  Engines.  Great  Central  R.  Ry.  Engr.,  vol,  40, 
no.  479,  Dec.  1919,  pp.  258-262,  5  figs.  Boilers  are  fitted  with  superheaters  of 
28  elements  and  made  for  working  pressure  of  180  lbs.  per  sq.  inch. 

( 
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DB0XIDIZER3.  Magnesium  as  a  Scavenger  of  Metals,  J.  T.  Rooney.  Metal  Industry. 
vol.  17.  no.  12,  Dec.  1919,  p.  ̂ 11.  Advantage  of  magnesium  over  other 
deosidizers. 

Expansion.  Stretched  Wire  Apparatus  for  Measuring  Thermal  Expansions,  Arthur 
W.  Cray.  Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  13,  Nov.  2G-Dec.  3.  19,19. 
pp.  607-671,  6  figs.  Equipment  used  at  Bureau  of  Standards  for  determining 
expansivity  of  material  in  form  of  bars. 

Influence  of  Length  of  Bar  on  Elongation  (Einfluss  der  Stabliinge  auf  die 
Dehnung),  M.  Rudeloff.  Forsrhungsarbeiten  auf  dem  Gebiete  des  Ingenieur- 
wesens.  no.  215.  1919.  SO  pp.,  27  figs.  Treatise  on  proportion  between  exten- 

sions of  tensile  strength  tests  having  length  of  1  =5dand  1  =10d.  respectively,  but 
otherwise  with  same  dimensions  and  of  same  material. 

Melting.  "Waste  in  Melting  of  AUovs,  E.  H.  SchuU  and  H.  Winkler.  Metal  Industry 
(Lond.),  vol.  15,  no.  13,  Sept.  26,  1919,  pp.  241-212.  Also  Meta  1  Industry 
(N.  Y.),vol.7,  no.  12.  Dec.  1919,  pp.  521-522  .Experimental  meltings  carried  out 
(1)  with  33  per  cent  of  new  metal  and  67  per  cent  of  old  brass  scraps  and  turnings 
and  (2)  SO  per  cent  scraps  and  20  per  cent  of  new  copper  and  zinc.  It  was  con- 

cluded that  melting  in  hearth  furnace  with  addition  of  60  to  67  per  cent  of  scrap 
of  somewhat  poor  quality  will  result  in  loss  of  7.5  per  cent  of  charge.  Translated 
from  Metall.  und  Ers. 

Moulds.  The  Practical  Use  of  Denscners  and  Permanent  Moulds,  E.  H.  Broughall. 
Foundry  Trade  Jl..  vol.  21.  no.  213,  Sept.  1919,  pp.  624-629,  7  figs.  Concerning 
use  of  ordinary  denseners  for  equalizing  rate  of  cooling  between  thick  and  thin 
portion  oi  casting  and  use  of  permanent  moulds  for  production  of  sound  castings, 

i*aper  re.ad  before  Birmingham  Branch  of  Inst,  of  British  Foundrymen." 
PoDRiNG.  Poxiring  Lead,  Zinc  and  White  Metal  Alloys.  Metal  Industry,  vol.  15, 

no.  12,  Sept.  19.  1919,  pp.  221-222,  7  figs.  Device  in  which  plug  is  mounted 
outside  pot  but  close  up  against  it  is  considered  better  arrangement  to  mounting 
tapping  plug  inside  pot.     Machine  for  rapid  casting  metal  bars  is  illustrated. 

Season  Cracking.  Season  Cracking.  W.  H.  Hatfield.  Engineering,  vol.  108,  no. 
2805,  Oct.  3,  1919,  pp.  456-460,  20  figs.  Results  of  investigations  in  which 
writers  endeavored  particularly  to  determine  effect  of  cold  work  and  internal 
stresses  introduced  thereby  into  metals,  whether  non-ferrous  or  ferrous.  Photo- 

micrographs are  presented.     Paper  read  before  Inst,  of  Metals. 

Solidification.  The  Solidification  of  Metals  from  the  Liquid  State,  Cecil  H.  Desch. 
Engineering,  vol.  108,  no.  2810,  Nov.  7,  1919,  pp.  612-615,  9  figs.  Concerning 
form  of  crystal  grains  and  their  relation  to  form  structures  and  solidification  of 
liquids  exhibiting  cellular  convection  and  crystal  grains. 

Strains  in  Rolling.  Investigation  of  Strains  in  Rolling  of  Metal.  Alfred  Musso. 
Mech.  Eng.,  vol.  41,  no.  12,  Dec.  1919,  pp.  937-938, 3  figs.     Experimental  investi- 

gation to  determine  most  convenient  length  and  width  of  piece  of  metal  to  be 
.     rolled  in  order  to  produce  finished  article  of  certain  definite  dimensions  so  that 

waste  of  material  may  be  reduced  to  minimum. 

METEOROLOGY 

The  Supply  of  Meteorological  Information,  H.  G.  Lyons.  Aviation,  vol. 
7,  no.  S,  Nov.  15,  1919.  np  346-348,  2  figs.  Methods  of  keeping  meteorological 
data  at  French  Meteorological  Otfice. 

Normal  Temoeratures  (Daily)  :  Are  Irregularities  in  the  Annual  March  of 
Temperature  Persistent?  Charles  F.  Marvin.  Monthly  Wejîther  Rev.,  vol. 
47,  no.  8,  Aug.  1919,  pp.  544-555,  5  figs.  Based  on  records  from  widely  scattered 
weather  bureau  stations,  covering  period  1871-1916. 

See  also  Aeronautics,  Weather  Conditions  in  Flight. 

MICA 

On  the  Colors  of  the  Striœ  in  Mica,  and  the  Ucdiation  from  Laminar 
Diffracting  Boundaries.  Phanindra  Nath  Ghosh.  Proc.  Roy.  Soc,  vol.  96, 
no.  A-677,  Nov.  !,  1919,  pp.  257-26G.  Strise  are  e  lid  to  have  been  shown  by 
examination  of  Haidinger's  rings  in  mica  to  be  boundaries  bewteen  parts  having 
slightly  different  thicknesses. 

Milling  Cutter  for  Splined  Transmission  Shaft,  W.  Richards,  Machy. 
(Lend.),  vol.  15,  no.  372,  Nov.  13,  1919.  r>p.  2i8-221,  9  figs.  How  to  make 
milling  cutter  to  cut  withm  close  limits  4  splines  in  transmission  shaft. 

MILLING  MACHINES 

The  Cincinnati  M-Type  Milling  Machine,  John  H.  Van  Deventcr.  .^.m. 
Mach.,  vol.  51,  no.  17,  Oct.  23,  J919,  pp.  749-753.  12  figs.  Made  in  two  sizes 
and  in  three  forms— plain,  univcisat  and  vertical— all  of  constani-fipeed  type. 

IngerscU  Circular  Table  Continuous  Milling  Machine.  J.  V.  Hunter.  Am. 
Mach.,  vol.  51.  no.  21,  Nov.  27  and  Dec.  4,  1919,  pp.  915-918,  6  figa.  Types  of 
continuous  milling  machines  designed  for  maximum  production  with  minimum 
labor. 

MINES 

Accidents.  Mine  Accidents.  Albert  H.  Fay.  Eng.  &  Min.  ,11.,  vol.  108,  no.  18, 
Nov.  1,  1919,  pp.  726-729.  Statistics  of  accidents  due  to  employes  not  under- 

standing English. 
Mine  Accidents:  English  Speaking  vs.  Non-English  Speaking  Employes, 

Albert  H.  Fay.  '  Coal  Age.  vol.  16,  no.  20,  Nov.  13  and  20,  1919,  pp.  777-782. 
Statistical  figures.     Paper  presented  before  Eighth  Annual  Safety  Congteas. 

Exri-OBiONS.  Report  of  Some  of  the  Most  Interesting  Explosions  in  Prussian  An- 
thracite Mines  During  1918  (Mittellungen  iiber  einige  der  bemerkenswertesten 

Explosionen  beim  prcussischen  Steinkonlen  bergbau  im  jahre  1918).  Zeitschrift 
fur  das  Berg-  Hutten-u,  Salinenwesen  im  preusJschen  Staate,  vol.  67,  no.  2,  1919, 
pp.  100-131,  18  figs.  Report  on  causes  and  damages  resulting  from  ten  different 
explosions,  baaed  on  ofl^.cial  figures. 

Hoists,  Progress  in  the  Electrification  of  Mine  Hoists,  R.  S.  Sage.  Coal  Age,  vol. 
16,  no.  20.  Nov.  13  and  20,  1919,pp.  770-776,  11  figs.  It  is  noted  that  electri- 

fication of  mine  hoists  proceeded  slowly  for  many  years,  chiefly  because  of  their 
intermittent  operation  and  high  peak  loads  to  which  they  were  subject.  Dif- 

ficulties have  been  so  successfully  overcome,  however,  that  at  present  over  85 
per  cent  of  new  installations  are  electrically  driven. 

Locomotives.    See  Locomotives ,  Storage  Baiiery, 

Rescue  Apparatus.  Effective  Means  of  Using  Rescue  Apparatus  in  the  Fighting  of 
Mine  Fires,  J.  T.  Ryan.  Coal  Age,  vol.  16,  no.  19,  Nov.  6.  1919,  pp.  741-743. 
Organization  and  equipment  of  reçue  crews.  Paper  read  before  Min.  Section  of 
National  Safety  Congress. 

See  also  Breathing  Apparatxis. 

Rescue  Training.  Desirabilitv  of  Standardizing  Mine  Rescue  Training  and  a  Plan 
Therefor,  D.  J.  Parker.  Coal  Age,  vol.  16,  no.  17,  Oct.  23,  1919,  pp.  686-687. 
Principally  because  "thorough  and  systematic  training  are  essential  to  insure 
safe  and  economic  use  of  apparatus'  and  "such  training  can  best  be  secured 
through  standardization  of  training  methods." 

SuRVBTiNQ.  Short  Cuts  in  Mine  Surveying — I  and  II,  Douglas  Waterman.  Min.  «& 
Sci.  Press,  vol.  119,  nos.  21  and  22,  Nov.  22  and  2P,  i919,  pp.  749-752  and  773- 
779,  5  figs.  Illustrating  use  of  protractor  and  parallel-ruler  in  plotting  survey 
made  with  Brunton  compass,  and  manner  of  massing  stadia  measurements. 

(To  be  continued.) 

MINERALS 

Eighth  List  of  New  Mineral  Names,  L.  J.  Spencer.  Mineralogical  Mag., 
vol.  18,  no.  87,  Nov.  1919,  pp.  373-390.  Compiled  from  reoorts  of  scientific 
publications  tliroughout  the  world;  principal  particulars  of  106  minerals  are 

given. 
A  New  Mineral,  Isomorohous  with  Trechmannite,  from  the  Binn  Valley, 

Switzerland.  R.  H.  Solly.  Mineralogical  Mag.,  vol.  18,  no.  87,  Nov.  1919,  pp. 
363-365.  Description  of  specimen  in  which  were  three^  small  round-shaped 
crj'Stals,  about  the  size  of  small  shot:  grown  upon  a  prismatic  crystal  of  sartorite. 

MICRO-ORGANISMS 

The  Employment  of  Micro-Organisms  in  the  Service  of  Industrial  Chem- 
istry, A.  Chaston  Chapman.  Chem  News.  vol.  119,  no.  3109,  Nov.  14,  1919, 

pp.  223-226.  Plea  for  National  Institute  of  Industrial  Micro  Biology.  Paper 
read  before  Gen.  Meeting  of  Soc.  of  Chem.  Indus.,  Lond. 

MINERAL  DEPOSITS 

Tungsten,  Cinn.abar,  Manganese,  Molybdenum,  arid  Tin  Deposits  of 
Idaho,  D.  C.  Livingston  and  Francis  A.  Thomson.  Bui.  University  of  Idaho 
School  of  Mines,  vol.  14,  no.  2,  Jan.  1919,  72  pp.,  U  figs.  With  notes  on  the 
antimony  deposits. 

MICROPHONES 

Multiple-Contact  Microphone  (Sur  un  microphone  à  alvéoles  multiples). 
A.  Soret  and  R.  Conespel.  Comptes  Rendus  des  Séances  de  l'Académie  des 
Sciences,  vol.  169,  no.  9,  Sept.  1,  1919,  pp.  431-432.  Microphone  with  21-mm. 
carbon  naste  having  220  interstics  each  contining  one  granule  of  carbon  is 
reported  to  have  shown  high  sensibility  and  to  have  transmitted  sound  with 
extreme  purity. 

MICROPHOTOMETERS 

Construction  and  Operation  of  New  Microphotometer  (Description  et 
emploi  d'un  nouveau  microphotoraètre),  Ch.  Fabry  and  H.  Buisson.  Journal 
de  Phvsique  théorique  et  appliquée,  vol.  9,  no.  5,  Feb.  1919,  pp.  37-46,  3  figs. 
Designed  with  a  view  to  securing  uniformity  of  photometric  plates. 

MILLING  CUTTERS 

The  MiUing  of  Side  Relief  on  Side  and  Face  Milling  Cutters.  Machv. 

(Lond.),  vol.  15.  no.  373,  Nov.  20,  1919,  pp.  23.5-236,  6  figs.  Describing  method 
of  setting  and  relieving  cutter;  diagram  illustrating  construction  to  obtain  correct 
relieving. 

MINIMA  SURFACES 

Surfaces  of  Translation  and  Minima  Surfaces  in  Curved  Spaces  (Surfaces 
de  translation  et  surfaces  minima  dans  les  espaces  courbes),  E.  Bompiam. 

Comptes  Rendus  des  Seances  de  l'Académie  des  Sciences,  vol.  169,  no.  19, 
Nov.  10,  1919.  pp.  840-843.  Theorem  concerning  characteristic  property  of 
minima  surfaces  having  isothermic  network  of  asymptomic  orthogonal  lines. 

MINING  INDUSTRY 

The  Duty  of  the  Mining  Industry,  George  Otis  Smith.  Min.  &  Sci.  Press» 
vol.  119,  no.  22,  Nov.  29,  1919,  pp.  782-784.  Emphasizes  importance  of  increas- 

ing production  of  raw  materials.     Address  delivered  before  Min.  C'Ongress. 

MOLDING  METHODS 

Speed  Marks  Auto  Parts  Molding,  D.  M.  Avey.  Foundry,  vol.  47,  no.  20, 
Dec.  1,  1919,  pp.  852-857,  13  figs.  Methods  of  molding  cylinder  and  crankeas& 
blcok,  transmission  housings  and  cylinder  heads,  developed  by  Am.  Foundry  Co.» Indianapolis. 
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ORE  CONCENTRATION 

A  New  Machine  for  Concentrating  Minnesota  Wash  Ores,  Edward  W. 
Davis.  Bu!.  University  of  Minnesota,  vol.  22,  no.  56,  Dec.  IG,  1919.  32  pp., 
5  figa.  It  is  concluded  from  tests  that  Dorr  classifier  equipped  with  submerged 
trommel  wïïl  produce  practic.illy  same  results  as  are  secured  in  standard  log- 
washing  plants. 

ORE  DEPOSITS 

Ore  Deposits  of  Utah— I,  II.  B.  S.  Butlor.  Eng.  &  Min.  Jl.,  vol.  lOS,  nos. 
15  and  16,  Oct.  U  and  IS,  1919,  pp.  605-611  and  641-645,  11  figs.  _  Oct.  11: 
Principal  mining  districts  of  State  are  described  as  being  associated  with  occur- 

rences of  intrusive  rocks,  ore  bodies  occurring  as  replacement  deposits  in  fissures. 
Oct.  IS:  Evidences  presented  to  show  that  formation  of  large  ore  bodies  were 
influenced  by  relation  existing  between  interior  and  surface  at  period  of  solidi- 
fication. 

ORE  UNLOADERS 

Unique  Ore  Unloader  for  Lake  Steamers.  Mar.  Eng.  and  Can.  Merchant 
Ser-^-ice  Guild  Rev.,  vol.  9,  no.  11.  Nov.  1919,  pp.  369-371,  4  figs.;  also  Int.  Mar. 
Eng.,  vol.  24,  no.  11.  Nov.  1919,  pp.  735-737.  5  figs.  W.  S,  M.  automatic 
ore  unloader.  It  consists  of  main  frame  work  mounted  on  trucks  which 
along  runway  rails.  Two  operators  control  unloading,  weighing  and  delivery  of 
ore. 

ORGANIC  COMPOUNDS 

Commercial  Possibilities  in  the  Electrochemical  Production  of  Organic 
Compounds,  C.  J.  Tthatcher.  Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  13, 
Nov.  26-Dec.  3.  1919,  pp.  063-666.  Particularly  study  of  conditions  favoring 
economy  in  operation  catalytic  effect,  diaphragms  and  suggestions  in  regard  to 
effecting  organic  electrosjntheses. 

PARAFFIN 

•  Paraffin  Wax  and  Its  Manufacture,  A.  Campbell  and  W.  J.  Wilson.  Jl. 
Inst.  Petroleum  Technologists,  vol.  6.  no.  IS,  Feb.  1919,  pp.  106-130  and 
(discussion)  pp.  130-136,  1  fig.  Experimental  investigation.  (1)  to  observée 
effect  of  variation  of  time  and  rate  of  temperature-increase  of  sweating,  and 
(2)  to  ascertain  advantage  or  disadvantage  of  obtaining  scales  obtained  by 
separate  filtrations  at  different  temperatures,  as  compared  with  separate 
sweating  of  crude  products. 

PATENTS 

Restraint  of  Trade  in  Patent  Agreements,  Chesla  C.  Sherlock.  Am.  Mach., 
vol.  51,  no.  17,  Oct.  23,  1919.  pp.  763-765.  Exposition  of  rights  and  privileges 
conferred  on  patentee  or  owner  of  patent  by  statutes  and  by  judicial  influence  of 
courts. 

PATTERNS 

The  Economical  Control  and  Handling  of  Patterns  in  a  Largo  Foundry. 

Walter  D.  Jones.  Am.  Mach.,  vo!.  51,  no.- 23,  Dec.  18.  1919.  pp.  1043-1044. 
Describes  pattern  system  adopted  by  large^steel  foundry,  in  which  patterns  go 
in  turn  from  pattern  storage  to  sketch  and  checking  room,  to  active  floor,  and 
to  foundry,  and  finally  are  returned  to  storage  section.  Movement  of  pattern 
through  this  cycle  is  governed  by  five  cards,  function  of  which  are  explained  in 

article.     Paper  read  before  Am.  Foundrymen's  Assn. Making  Column  Patterns,  Joseph  Horner.  Foundry  Trade  Jl.,  vol.  21, 
no.  215,  Nov.  1919,  pp.  795-800,  16  figs.  Illustrating  sequence  of  operations. 

Iron  Foundry  Assists  Pattern  Shop,  H.  E.  Diller.  Foundry,  vol.  47, 
no.  21,  Dec.  15,  1919,  pp.  8S7-S91,  11  figs.  Experience  of  foundry  with  gray- 
iron  foundry  established  as  adjunct  to  pattern  department  for  testing  and  trying 
all  patterns  before  delivery  to  custoïner. 

OZONE 

Electrical  Production  of  Ozone  and  Its  Industrial  Applications.  Elec. 
Rec,  vol.  26,  no.  5,  Nov.  1919,  pp.  268-270,  9  figs.  Description  of  equipment 
used  in  generation  of  ozone.     Uses  of  ozone. 

Equipment. 

OXY-ACETYLENE  WELDING 

MENT.  Autogenous  Welding  of  Metala  (La  soudure  autogène  des  métaux), 
Métallurgie,  vol.  51,  no.  48,  Nov.  26,  1919,  pp.  3254-3255.  1  fig.  Connections 
of  equipment  for  securing  constant  flow  of  acetylene  at  low  pressure.  (To  be 
continued.) 

F2HEff0XE3.  Boiler  Repairs  by  Osy-Acetylene  Welding.  Acetylene  &  Welding  Jl., 
vol.  16.  no.  193,  Oct.  1919,  pp.  190-192,  6  figs.  Illustrating  welding  back  and 
front  plates  of  firehoses  and  cracks  in  side  sheets  of  fireboxes.  (Continuation  of 
seriaL) 

Heavy  Forqings.  Osy-Acetylene's  PossibiUties  in  Heavy  Welding,  J.  G.  Hill.  Can. 
Machy  ,  vol.  21,  no.  23,  Dec.  4,  1919.  pp.  560-561.  Cases  are  cited  such  as 
welding  section  IS  in.  by  40  in.  of  70-ton  frame  of  bull-dozer  for  piercing  shelf 
forging.  Paper  read  before  Convention  International  Soc.  Assn. 

PoiiPiNQ  Station  Equipment.  Oxy-Acetyîene  Welding,  J.  H.  StoUker.  Natural 
Gas  &  Gasoline  Jl..  vol.  13,  no.  11,  Nov.  1919,  pp.  389-391.  Experience  with 
welding  equipment  at  large  pumping  station  located  25  miles  from  nearest 
repair  shop. 

Ship  Construction.  Os^'- Acétylène  Welding  in  Hull  Construction,  Charles  C.  Phelps. 
Int.  Mar.  Eng-,  vol.  24,  no.  11.  Nov.  1919,  pp.  727-729,  6  figs.  Parts  of  vessel 
which  may  be  welded  with  the  approvol  of  principal  ship  classification  societies 
in  United  States  and  Great  Britain. 

Ship  Repair.  The  Use  of  Acetylene  in  Navy  Yards,  H.  G.  Knox.  Int.  Mar.  Eng.. 
vol.  24,  no.  11,  Nov.  1919,  pp.  720-727.  25  figs.  Oxy-acetylene  apparatus  for 
welding  and  cutting  is  said  to  have  proved  indispensable  in  building  and  repairing 
of  ships.  Uses  are  illustrated  and  typical  plan  of  an  ox^-gen.  hydrogen  and  acety- 

lene generating  plant  for  uAvy  j'ard  is  given.  Paper  read  before  Int.  Acetylene 
Assn. 

Training  Welders.  Value  of  Oxy-Acetylene  Weldmg  Process,  Alfred  S.  Kinsey. 
Metal  Worker,  Plumberand  Steam  Fitter,  vol.  92,  no.  19,  Nov.  7.  1919,  pp. 
555-557.  Points  out  training  necessary  to  insure. wider  use  and  better  services. 
Paper  read  before  Internat.  Acetylene  Assn. 

Tubing.  Tube  Welding  by  the  Oxv-Acetylene  Process.  F.  W.  Smith.  Am.  Mach.. 
vol.  51.  no.  20,  Nov.  13  and  20,  1919.  pp.  845-848.  6  figs.  Writer  believes  that 
reasons  for  rmarkably  rapid  growth  of  industry  of  tube  welding  are  high  quality 
and  low  cost  of  welded  tubing. 

PAPER 

Co.y position.  Graphic  Analytical  Method  for  Paper,  Ignatius  L.  Gartland.  Paper, 
vol.  25,  no.  10,  Nov.  12,  1919,  pp.  15-19.  5  figs.  Chart  system  of  presenting 
analytical  data  concerning  the  composition  of  paper. 

Estimating  Percentages  of  Fibers  in  Papers,  Roger  C.  Griffin.  Paper,  vol. 
25,  no.  9,  Nov.  5,  1919.  pp.  23-24.  Count  and  estimation  methods  contrasted  to 
advantage  of  latter. 

The  Estimation  of  Starch  in  Paper — II.  Ohver  Kamro  and  Frank  H. 
Tendick.  Paper,  vol.  25,  no.  9,  Nov.  5,  1919,  pp.  20-21.  Analysis  for  dextrins 
in  presence  of  beater  starch. 

Manufacture.  How  Paper  is  Formed  on  the  Fourdrinier  Wire.  Paper,  vol.  25,  no. 
11,  Nov.  19,  1919,  pp.  19-21,  2  figs.  Influence  of  certain  conditions  as  degree  of 
upward  or  downward  inclination  of  wire,  height  of  damming  behind  slices,  etc., 
on     formation     of     sheet. 

Paravane.  The  Paravane,  Robert  F.  McKay.  Engineering,  vol.  108,  no.  2803, 
Sept.  19,  1919,  pp.  389-392.  S  figs.  Paravane  installations  are  illustrated  and 
their  utility  emphasized. 

PAVEMENTS 

Asphalt.  Hot-Mix  Asphalt  Pavements — III,  Francis  P.  Smith.  Am.  City,  Citj'  Ed., 
vol.  21,  no.  4  and  6.  Oct.  and  Dec.  1919,  pp.  341-347;  545-548,  6  figs.  Standard 
sheet  asphalt  construction. 

BiTuuTHic.  Bituminous  Pavement  Investigations  in  Certain  Texas  Cities — Part  I, 
Bitulithic,  Roy  RI.  Green.  Bui.  Agricultural  and  Mech.  College  of  Texas, 
btil,  22,  vol.  5,  no.  9.  May  1,  1919,  62  pp.,  12  figs.  It  is  concluded  that  seal  coat 
of  appreciable  thickness  is  necessary  in  order  to  keep  pavement  in  such  a  con- 

dition that  it  will  be  able  to  withstand  action  of  traffic  for  long  period  of  years. 

Brick  Asphaltic  Filler  for  Brick  Pavements,  Allen  D.  Dimmick.  Mun.  &  County 
Enç.,  vol.  57,  no.  5,  Nov.  1919,  pp.  201-203,  3  figs.  Practice  of  application  is reviewed.  It  is  said  that  maximum  results  are  procured  when  filler  is  heated 
to  temperature  of  from  350  to  400  deg.  Fahr. 

Vertical  Fiber  Brick  Pavement.  Mun.  Jl.  and  Public  Works,  vol.  47,  no. 
IS,  Nov.  1, 1919,  pp.  266-267.  Advantages  of  this  type  of  pavement  and  account 
of  its  latest  developments. 

New  Paving  Standards.  Brick  and  Clay  Rec.,  vol.  55,  no.  12,  Dec.  2, 
1919,  pp.  1041-1042.  Recently  revised  specifications  for  standard  vitrified 
paving  brick  of  Nat.  Paving  Brick  Manufacturing  Assn.  _ 

Success  of  Asphalt  Joint-Filler  in  Vertical  Fiber  Brick  Pavements,  Clark 
R.  Mandigo.  Mun.  &  County  Eng.,  vol.  57,  no.  5,  Nov.  1919,  pp.  211-212. 
As  dependent  on  (1)  method  of  application,  (2)  shape  and  texture  of  brick, 
(3)  quality  of  filler,  and  (4)  character  of  traffic. 

Concrete.  Cement  Concrete  Pavements  in  New  Zealand  and  the  Uniteïd  States  and 
Canada,  Walter  E.  Bush.  Engineering,  vol.  IDS,  no,  2813,  Nov.  28,  1919, 
pp.  735-737.  Practices  of  construction  and  records  of  service.  Paper  read 
before  County  Councils  Assn.  at  Roads  and  Transport  Congress. 

Labor  Cost  of  Paving  Alleys  with  Concrete.  Eng.  &  Contracting,  vol.  52, 
no.  23,  Dec.  3,  1919,  p.  6.38.  Data  obtained  in  paving  four  alleys  at  University 
City,  Mo.,  in  1917  and  1919. 

Wood-Block.  New  Joint  Spacer  for  Wood-Block  Pavements,  John  Stanley  Crandell. 
Good  Roads,  vol.  18,  no.  22,  Nov.  26, 1919,  p.  227,  2  figs.     Corrugated  cardboard 
spacer  placed  between  each  two  rows. 

Sec  also  Roads. 

Peat.  Ev.iporation  Tests  with  Peat  and  Peat  Coke  fVerdampfungsversuche  mit  Torf 
und  Torfkoks),  H.  Winkelman.  Kraft  und  Betrieb,  vol.  3,  no.  12,  Sept.  15, 
1919,  pp.  138-139.  Showing  construction  of  boiler  in  which  tests  were  made, 
also  measurements  taken  during  tests,  analysis  of  fuel  and  results  of  tests. 

See  Oil 

PETROLEUM 

PHOTOGRAPHY 
Jl.  Worcester 

Procedure  in 
The  Photography  of  Bomb  Trajectories,  A.  Wm.  Duff. 

Polytechnic  Inst.,  vol.  23,  no.  1,  Nov.  1919,  pp.  24-33,  3  figs, takmg  photographs.  ,    «        ,  «  ,   ™-   -,  t^,        ,. 

The  Polar,  Multi-Exposure,  High  Speed  Camera,  J.  W.  Legg,  Elec.  Jl.. 
vol.  16,  no.  12,  Dec.  1919,  pp.  509-512,  5  figs.  Examples  of  stereoscopic  photo- 

graphs of  arc. 

PHOTOMETRY 

HeterochromouB  Photometry  Permitting  Physical  Measurement  of  Lumin- 
ous Intensity  (Sur  une  solution  de  la  photométrie  hétérochrome  permettant 

une  mesure  physique  de  l'intensité  lumineuse),  A.  Blondel.  Comptes  Rendus 
des  Séances  de  l'Académie  des  Sciences,  vol.  169.  no.  19,  Nov.  10,  1919,  pp. 
830-835.  Luminous  source  of  bolometer  or  thermo  element  received  inversely 
on  spectrosc.ope. 
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EuRorEAN.  European  Power  Plant  Pmctice — II,  Stephen  Q.  Hnyes.  Elcc.  World, 
vol.  74,  no.  18,  Nov.  1.5  and  22,  1919,  pp.  924-92S.  13  figs.  Protective  devices, 
switchboards  and  transformer  prartice.  It  is  noted  that  use  of  draw-out  and 
sheet-metal-  inclosed  switchboards  has  become  more  general  abroad  than  in 
U.  S.,  and  that  in  matter  of  power  transformers  core  type  is  commonly  used 
to  facilitate  repairs. 

Général  Et.ectkic  Company.  Features  of  the  New  Steam  Power  Plant  at  the  Erie 
Works  of  the  General  Electric  Company,  A.  R.  Smith.  Gen.  Elec.  Rev.,  vol.  22, 
no.  11,  Nov.  1919,  pp.  907-913,  4  figs.  Coal  and  ash  handling  facilities,  lighting 
and  ventilation,  steam  distribution,  cable  distribution  and  power  distribution. 

Recobds.  Daily  Records  of  Plant  Costs  and  Efficiencies,  J.  N.  Strike.  Elec  World, 
vol.  74,  no.  17,  Oct.  25.  Nov.  1,  and  S.  1919,  pp.  S70-S74,  4  figs.  System  of 
records  followed  in  20,000  kw.  power  plant,  which  is  said  to  reveal  operating 
conditions  dailj-,  thereby  permitting  immediate  action  to  stop  losses. 

See  also  Electric  Poicer  Plants;  Ekctric  Poxcer  Transmission. 

PROFITS 

On  What  Should  Profits  Be  Based?  W.  L.  Churchill.  Indus.  Manage- 
ment, vol.  5S.  no.  5.  Nov.  1919,  pp.  375-3S0.  Writer  lavs  down  general  principle 

that  profit  charge  should  be  just  for  quality  of  service  rendered.  With  this 

in  mind  he  analyzes  common  methods  of  "profiting"  and  finds  that  they  a-re inconsistent  and  even  dangerous  under  certam  conditions  of  labor  and  material 
costs. 

5ee  Photography. 

PROJECTILES 

PROPELLERS 

Strkbsss.  Some  Notes  on  Propeller  Stresses— I  &  II,  Mech.  World,  vol.  66,  no.  1714 
and  1716,  Nov.  7  and  21,  1919.  pp.  220-221  and  247-248.  10  figs.  Formulœ 
for  finding  modulus  of  blade  section  and  for  calculating  stress  in  boss  of  propeller. 

Tandbu.  Note  on  the  Efficiency  of  Tandem  Propellers,  J.  G.  CoSin.  Aviation, 
vol.  7,  no.  8,  Nov.  15,  1919,  p.  350.  Formula  showing  that  it  is  always  detri- 

mental to  run  propeller  in  slip  stream  of  another  unless  other  attendant  gains 
more  than  compensate  for  necessary  loss  in  efficiency  thereby  incurred. 

Testikq.  The  Propeller  Testing  Laboratory  of  the  Army  Air  Service  at  McCobk 
Field,  F.  W.  Caldwell.  Aerical  Age,  vol.  10.  no.  10,  Dec.  22,  1919,  pp.  365-370, 
15  figs.  Description  of  laboratory  equipment  and  of  scope  of  tests  that  are 
carried  out. 

Thso'bt.  A  Complete  Theory  of  the  Screw  Propeller  Working  in  Air,  M.  A.  S.  Riach. 
Engineering,  vol.  108,  no.  2803  and  2810,  Sept.  29  and  Nov.  7,  1919,  pp.  361- 
363  and  601-603,  3  figs.  Example  of  application  of  method  for  designing  air 
screw  outlined  in  preceding  installments.  Taking  into  account  both  ship  and 
inflow  velocity  and  notation  set  up  in  race  column.     (Continuation  of  serial.) 

Thrust.  Thrust  and  Power  of  Rotating  Blades  that  are  Unevenly  Twisted  (Poiissées 
et  puissances  de  pales  tournantes  inégalement  tordues),  M.  Amana.  Comptes 
rendus  des  séance?  de  l'Académie  des  Sciences,  vol.  169,  no.  18,  Nov.  3,  1919. 
pp.  779-781.  Table  giving  experimentally  measured  thrust  for  various  incidences 
of  blade  to  equator  plane. 

Variablb-Pitcr.  Variable  Pitch  Propellers  (Verstellbare  Luf  tschrauben) ,  C. 
Eberhardt.  Motorwagen,  vol.  22.  no.  21,  .Ji-ly  31.  1919,  pp.  365-368,  6  figs. 
Adaptation  of  pTopellers  to  height  of  flight.     (Concluded.) 

PUBLIC   WORKS   DEPARTMENT 

A  National  Department  of  Public  Works,  M.  O.  Leip;hton.  Jl.  Engrs. 
Club,  Philadelphia,  vol.  36.  no.  181,  Dec.  1919,  pp.  472-476.  Outline  of  existing 
conditions  and  conflicts  of  authority  in  Fenernl  management  of  Public  Works 
which  have  led  National  Engineering  Societies  to  undertake  movement  for 
co-ordination  of  all  such  work  under  Cabinet  officer  in  charge  of  Dept.  of  Public 
Works.  Digest  of  bill  now  before  Congress  designed  to  accomplish  this  co- 
ordination, 

PULVERIZED    COAL. 

Pulverized  Coal  in  the  Brass  Foundry,  L.  C.  Hervey.  Metal  Industry, 
vol.  1F>,  no.  12,  Sept.  19,  pp.  224-227,  4  figs.  Suggested  type  of  furnace  for 
powdered  coal  firing. 

Pulverized  Coal  in  Open-Hearth  Practice,  W.  H.  Fitch.  Iron  Age,  vol.  104, 
BO.  26,  Dec.  2.^.  1919,  pp.  1323-1.328.  Review  of  experience  of  eighteen 
American  steel  plants. 

Burning  Pulverized  Coal  in  a  Sheet  Mill,  Iron  Age,  vol.  104,  no.  24,  Dec.  11, 
1919,  pp.  1167-1172,  14  figs.     Details  of  installation  at  rolling  mills. 

Fire.  Fire  Pumps,  Charles  L.  Hubbard.  Power  Plant  Eng.,  vol.  23,  no.  23,  Dec.  1, 
1919,  pp.  1047-1051,  12  figs.  Various  types,  their  construction  and  methods of  driving. 

Salvage.  Turbine-Driven  Salvage  and  Bilge  Pump.  Shipbuilding  &  Shipping 
Recvol.  14,no.  20,  Nov.  13,  1919,  pp.  55.3-555,  6  figs.  AlsoSteamship,  vol.  31. 
no.  366,  Dec.  1919,  pp.  143-146,  7  figs.  Pump  is  direct-driven  and  of  centri- 

fugal tvpe.  It  is  mounted  on  tank  top  or  inner  bottom  of  vessel,  drawing 
direct  ̂ rom  bilge  through  removable  strainer  and  delivering  thourgh  connec- 

tion passing  through  bottom  to  under  side  of  vessel. 

Squeegee  Rot.\bt.  The  Squeegee  Rotary  Pump.  Engineering,  vol.  108,  no.  2905, 
Oct.  3,  1919,  pp.  455,  4  figs.  Pump  consists  of  six  main  parts — casing,  two 
covers,  shaft  and  two  rotors,  which,  in  standard  design,  are  covered  with  india 
rubber. 

RADIO-ELEMENTS 

The  Radio-Elements  and  Their  Classification,  P.  Curio.  Clem.  News, 
vol.  119.  no.  3108,  Nov.  7,  1919,  pp.  211-212.  Table  showing  classification 
of  radio  elements  in  groups  of  same  chemical  properties.  Translated  from 
Le  Radium. 

RADIOMETALLOGRAPHY 

Radiometallography,  T.  Thorne  Baker.  Elecn.,  vol.  S3,  no.  21Ô7,  Nov.  2S, 
1919,  pp.  611-612,  1  fig.     Apparatus  used  for  testing  of  metals. 

X-Rav  Applied  to  Examination  of  Metals,  W.  E.  Ruder.  Blast  Furnace 
<fe  Steel  Plant,  vol.  7,  no.  12,  Dec.  1919,  pp.  589-593,  15  figs.  Technique, 
possibilities  and  limitations  of  examination  of  physical  condition  of  ordinarily 
invisible  portion  of  metallurgical  products.  Paper  read  before  N.  Y.  meeting 
of  Am.  Iron  &  Steel  Inst. 

See  also  Steel,  Radiographic  Investigation, 

RADIOTELEGRAPHY 

Aeronautical  Sets.  Radio  Equipment  for  Commercial  Aircraft,  Edgar  H.  Felix. 
Aerial  Age^  vol.  10,  no.  6,  Oct.  27  and  Nov.  3,  1919, pp.  205-207, 4  figs.  Descrip- 

tion of  National  Wireless  Telegraph  Transmitter  unit,  Simon  aircraft  trans- 
mitter and  Simon  compact  receiving  equipment. 

Antennae.  Harmonic  Oscillationc  in  Directly  Excited  Antennas  used  in  Radio 
Telegraphy,  Luigi  Lombardi.  Proc.  Inst.  Radio  Engrs.,  vol.  7,  no.  6,  Dec. 
1919,  pp.  636-647  and  (discussion)  pp.  648-651,  3  figs.  Using  symmetrically 
excited  artificial  antenna  consisting  of  two  long  coils  with  spark  pap  between 
them,  writer  measures  frequencies,  decrements,  and  relative  amplitudes  of 
fundemental  current  and  of  each  of  harmonics. 

Theoretical  Research  on  Radiation  of  Antenna  Systems  (Tbeoretische 
Untersuchungen  fiber  die  Strahlung  von  Antennensystemen),  Max  Abraham. 
Achiv  fur  Elektrotechnik.  vol.  S,  nos.  2  and  3,  July  24.  1919,  pp.  92-116,  2  figs. 
Basic  formula,  radiation  of  two  synchronous  antennae,  radiation  resistances, 
etc.  are  discussed. 

Field  Sets.  "W/F.T.  R.  E.,"  B.  F.  J.  Schoenland.  Wireless  World,  vol.  7,  nos.  79 
and  SO,  Oct.  and  Nov.  1919,  pp.  394-397,  452-455,  4  figs.  Aooount  of  work 
and  development  of  field  wireless  sets  used  by  allied  armies  during  war. 

Naval.  The  Uni;;ed  States  Naval  Communication  Service,  S.  W.  Bryant.  Jl. 
Franklin  Inst.,  vol.  18S,  no.  6,  Dec.  1919,  pp.  751-770.  _  Establishment  of 
Navy  Radio  Service  for  developing  continuous  communication  with  fleets 
and  among  various  subdivisfons  of  fleets  and  for  co-ordinating  all  naval  com- 

munication facilities  so  as  to  provide  rapid  and  reliable  interchange  of  informa- 
betwecn  all  naval  organizations  afloat  and  ashore. 

Receiving  Circuits.  A  Non-Radiating  Wireless  Receiving  Circuit  for  the  Recep- 
tion of  Damned  and  Undamped  Waves  John  Scott-Taggart.  Elec.  Rev. 

(Lond.),  vol.  85,  no.  2190.  Nov.  14,  1919.  pp.  614-615,  1  tig.  Radiations  from 
aerial  of  steady  stream  of  feeble  continuous  wave.s  receiving  stations  with  a 
few  miles  radius. 

An  Oscillation  Source  for  Radio  Receiver  Investigations.  Julius  Weinberger 
and  Carl  Dreher.  Proc.  Inst.  Radio  Engrs.,  vol.  7,  no.  6.  Dec.  1919,  pp.  584- 
602,  13  figs.  By  special  construction  stray  fields  are  reduced  and  instead  of 
measuring  current  in  dummy  receiving  antenna  e.m.f.  of  known  amplitudes  is introduced. 

'  Long  Wave  Reception  and  the  Elimination  of  Strays  on  Ground  Wires 
(Subterranean  and  Submarine),  A.  Hoyt  Taylor.  Proc.  Inst.  Radio  Engrs.. 
vol.  7.  no.  6,  Dec.  1919,  pp.  559-583,  11  figs.  Question  of  Optimum  length  of 
ground  wires  for  reception  at  given  wave  length  is  discussed  and  experimental data  are  given. 

On  a  New  Circuit  for  the  Reception  of  Electric  Waves.  G.  Leithauser. 
Wireless  World,  vol.  7,  no.  79,  Oct.  1919,  pp.  386-388.  3  figs.  Oscillatory 
circuit  is  symracterically  placed  with  respect  to  two  high  resistances  which  are 
wound  on  bobbins  of  small  diameter;  variations  of  potential  across  condenser 
are  transferred  to  grid  and  filament  by  means  of  additional  blocking  condensers. 
Translated  from  Jahrbuch  der  drabtlosen  Télégraphie  und  Telephonic,  July 
1919. 

PUMPS 

Air.  Air  Pumps  for  Condensing  Equipment,  Frank  R.  Wheeler.  Mech.  Eng., 
vol,  41,  no.  12.  Dec.  1919,  pp.  926-930,  6  figs.  After  presenting  classificatior. 
of  air  pumps  writer  takes  up  features  of  each  type  and  makes  comparative 
study  of  their  respective  advantages  and  limitations,  giving  spetàal  attention 
to  steam-jet  ejector  type  of  pump,  for  which  extreme  simplicity,  reliability  and 
flexibility,  stability,  low-steam  consumption  and  high  efficiency  are  claimed. 

Centrifugal.  The  Principles  of  a  New  Centrifugal  Pump,  J.  H.  Moore.  Power 
House,  vol.  12,  no.  19,  Nov.  20,  1919,  pp.  513-518,  10  figs.  Rees-Ro-Turbo 
type,  which  comprises  single  or  series  of  pressure  drums — number  depending 
on  nature  of  work — rotating  inside  cast-iron  casing  at  moderately  high  speed. 
When  running  water  gravitates  or  is  drawn  into  eye  of  revolving  pressure  drum 
where  its  speed,  being  slow  relative  thereto,  water  is  carried  round  by  revolving 
partitions. 

Submarine.  Submarine  Radio-Telegraphy.  H.  D.  Forest  Stevers.  Armour 
Engr.,  vol.  11,  no.  1,  Nov.  1919,  pp.  12-16.  Description  of  single  turn  loop antenna  receiving  coils. 

Time  Recording.  Recording  of  Eiffel  Tower  Time  Signals  for  Determination  of 
Clock  Error,  L.  B.  Turner.  Elecn.,  vol.  83.  no.  2165,  Nov.  14,  1919.  pp.  554- 
557,  8  figs.  Wireless  recording  apparatus  intended  for  use  in  determmations 
of  longitude  for  survey  work  in  East  Africa. 

RADIOTELEPHONY  1 

Wireless  Telephony  (Ueber  die  drahtlose  Téléphonie).  A.  Meissner.  Tele- 
Telegraphen-u.  Fernsprech-Technik,  vol.  8,  no.  4.  July  1919,  pp.  45-18,  11  figs. 
Review  showing  how  three  basic  problems  of  wireless  telephony — generation 
of  constant,  undamped  oscillations,  production  of  strong-current  mmrophone 
and  development  of  duplex  transm.ission — have  been  solved. 
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REFRIGERATION 

See  Cars  Refrigeralion  ;  Ice  Plants;  Tanks,  Freezing. 

REFRIGERATOR  CARS 

See  Cars,  Refrigerator. 

RESERVOIRS 

Concrete  Fuel  Oil  Reservoirs, 
\ov.  20,  1910,  pp.  15-17,  2  figs. 
shape,  proportions  and  protection. 

H.  B.  Andrews.     Oil  News,  vol.  7,  no.  23, 
Considerations  in  regard  to  location,  size. 
Paper  read  before  Am.  Concrete  Inst. 

RETAINING   WALLS 

Concrete  I-Beams  Used  to  Make  Crib  Retaining  Wall.  Eng.  News-Rec., 
vol.  83,  no.  14,  Oct.  2,  1919,  pp.  651-652,  4  figs.  Experience  of  railroad  is  said 
to  have  shown  that  concrete  structure  combines  flexbility  of  wood  crib  with 
jjermanence  of  concrete. 

See  Concrete  Blocks. 

REVETMENTS 

ROADS 

BiTCMiN'Ocs  Mac.^d  ot.  .asphalt  Macadam  (Bituminous)  Roads,  and  Their  Extended 
Use,  H.  Ï.  Wakelam.  Engineering,  vol.  lOS,  no.  2813,  Nov.  28,  1919,  pp. 
737-73.S.  Experiments  to  determine  wearin,g  qualities  of  varii  us  road  metals. 

Why  Bituminous  Macadam  Is  Successful  in  Rhode  Island,  Irving  W. 
Patterson.  Eng.  News-Rec,  vol.  83,  no.  21,  Dec.  11  and  18,  1919,  pp.  976-984, 
4  figs.  Writer  is  of  opinion  that  bituminous  macadam  properly  laid  is  economi- 

cal pavement  under  certain  conditions.  He  claims  that  good  results  have 
been  obtained  in  Rhode  Island  with  bituminous  concrete  of  mineral  aggregate, 
consisting  of  local  sand  or  gravel  laid  over  base  of  local  rock  crushed  to  large 
sizes. 

Brick.  The  Economy  of  Brick  Street  and  Road  Construction,  Will  P.  Blair.  Clay- 
Worker,  vol.  72,  no.  .5.  Nov.  1919,  pp.  440-441.  Advises  against  buildmg 
curve  in  brick-paved  country  roads.  Paper  read  before  Am.  Soc.  for  Mun. 
Improvements. 

CL.\ssincATiON.  Classification  and  Uses  of  Highways  and  the  Influence  of  Federal- 
Aid  Acts,  Thomas  H.  MacDonald.  Eng.  News-Rec,  vol.  83,  no.  21,  Dec.  11 
and  IS,  1919,  pp.  985-9S.S.  An  address  before  Louisville  Convention  of  American 
'Association  of  State  Highway  Officials,  Dec.  10,  1919. Classification  of  Highways,  H.  G.  Shirley.  Better  Roads  &  Streets, 
vol.  9,  no.  10,  Oct.  1919,  pp.  339-340.  Proposes  plan  of  national,  state  and 
county  highways  at  expenditure  of  seventeen  billion  dollars  during  next  ten 
to  twenty  years. 

Concrete.  A  Reinforced  Concrete  Highway  in  Essex.  Concrete  and  Construc- 
tional Eng.,  vol.  14,  no.  12,  Dec.  1919,  pp.  708-710,  1  fig.  Road  is  reinforced 

with  fabric  which  is  pressed  VA  inch  from  bottom. 
Details  of  Inspection  and  Construction  in  Concrete  Highway  Work, 

n.  Eltinge  Breed.  Am.  City,  Town  &  County  Ed.,  vol.  21,  no.  4,  Oct.  1919, 
pp.  30.1-309,  1  fig.  'Concerning  manner  of  testing  fine  aggregate  for  organic 
impurities,  gradation,  mortar  strength,  and  volume  of  silt  or  loam. 

New  Features  in  Indiana's  Concrete  Road  Specifications,  Eng.  New.s- 
Rec.  vol.  83,  no.  15.  Sept.  25,  1919,  pp.  614-615.  Specifications  of  Ind.  State 
Highway  Commission  include  both  one  and  two-course  construction,  with 
and  without  reinforcement,  but  conditions  determining  use  of  these  alternative 
designs  are  not  stated.  -,  r  -t 

Reinforced  Concrete  Roads,  Their  Construction.  Maintenance  and  liife, 
W.  Matthews  Jones.  Engineering,  vol.  108,  no.  2813,  Nov.  28,  1919,  pp.  733- 
735.  Recommendations  to  surveyors.  Paper  read  before  County  Councils 
Assn.  at  Roads  and  Transport  Congress. 

Recent  Development»  in  Concrete  Highway  Construction,  A.  N.  Johnson. 
Mun.  &  County  Eng..  vol.  57,  no.  5.  Nov.  1919,  pp.  204-206.  Concerning 
grading  of  aggregate,  determining  amount  of  water  to  use,  methods  of  finishing, 
and  uses  of  machinery  and  reinforcement. 

The  Advent  of  Concrete  Roads  in  the  Metropolitan  Area.  Concrete 
.■■■  Constructional  Eng..  vol.  14,  no.  11,  Nov.  1919,  pp.  638-643,  4  figs.  Account 
of  construction  of  various  concrete  roads  in  London  district. 

EcoNOMTC  Value.  Good  Roads  Are  a  Factor  in  Production,  W.  A.  McLean.  Con- 
tract Rec,  vol.  33,  no.  47,  Nov.  19,  1919,  pp.  1061-1062.  Emphasizes  service 

rendered  by  improved  highways. ,  Paper  read  before  Elec.  Club  of  Toronto. 

Grades.  Capacity  Load  and  Ruling  Grade  in  Highwav  Transportation,  R.  C. 
Barnett.  Eng.  &  Contracting,  vol.  52,  no.  23,  Dec.  3.  1919,  pp.  637-638,  3  figs. 
Graphs  indicating  effect  of  grades  in  reduction  of  trailer  loads. 

Gravel.  The  Construction  and  Maintenance  of  Gravel  Roads,  Frederick  H.  Colburn 
Good  Roads,  vol.  18,  no.  20,  Nov.  12,  1919,  pp.  211-213,  2  figs.  Paper  presented 
before  New  Hampshire  Good  Roads  Assn. 

HARD-SonFACRO.  Hard-Surfaccd  Roads— II,  E.  J.  Wultf.  Good  Roads,  vol.  l.S, 
no.  18,  Oct.  29,  1919,  pp.  195-196,  2  figs.  Discussion  of  different  types  of 
hard-surfaced  roads  with  special  reference  to  conditions  in  North  Carolina. 
Paper  read  before  North  Carolina  Good  Roads  Assn. 

Impact  Test.  Impact  Tests  on  Highway  Surfaces,  A.  T.  Goldbeck.  Eng.  World, 
vol.  15,  no.  11,  Dec.  1,  1919,  pp.  37-43,  13  figs.  Also  Eng.  &  Contracting, 
vol.  52,  no.  23,  Dec.  3,  1919,  pp.  651-652.  Made  by  Bur.  of  Public  Roads 
foe  the  purpose  of  determining  (1)  amount  of  impact  delivered  to  road  surfaces, 
and  (2)  effect  of  this  impact  on  different  types  or  surfaces. 

Installment  Construction.  Paved  Roads  Built  in  In-stallments  From  Dirt  Roads. 
Eng.  News-Rec,  vol.  83,  no.  21,  Dec.  11  and  18,  1919,  pp.  1008-1009.  Plan 
followed  at  Iowa. 

Macapam.  Method  of  Constructing  Macadam  in  Province  of  Quebec,  A.  Paradis. 
Eng.  &  Contracting,  vol.  52,  no.  23,  Dec.  3,  1919,  pp.  648-649.  Method 
necessitated  by  reason  of  special  conditions  found,  such  as  heavy  winter  frost 
which  penetrate  several  feet  into  earth  and  cause  heaving,  and  nature  of  local 
materials.     Paper  read  before  Can.  Good  Roads  Assn. 

Resurfacing  of  Old  Macadam  Streets  in  Milwaukee,  C.  J.  Van  Etta. 
Mun.  &  County  Eng.,  vol.  57,  no.  5,  Nov.  1019.  pp.  195-196,  4  figs.  Surface 
of  old  road  after  being  cleaned,  is  spiked  or  scarrified.  Road  surface  is  res- 

haped, made  smooth  conforming  with  grade,  but  2J^  in.  below  finished  grade, 
and  rolled  until  firm  and  hard. 

Maintenance.  Heavy  Motor  Transport  and  Road  Construction.  Engineering, 
vol.  108,  no.  2814,  Dec.  5,  1919,  pp.  768-772.  Symposium  of  weight,  con- 

struction and  speed  of  mechanically-propelled  vehicles  in  relation  to  con- 
struction and  maintenance  of  roads  at  Road  and  Transport  Congress  of  County 

Councils  Assn. 
Maintenance  of  Indiana  Highways,  George  E.  Martin.  Purdue  University, 

Pub.  Eng.  Dept.,  Highway  Bui.  no.  1,  vol.  1,  Apr.  1919,  24  pp.,  10  figs.  Con- 
cerning building  and  placing  of  new  culverts,  reflooring  of  bridges,  cutting 

down  hills  and  raising  fills.  It  is  particularly  emphasized  that  "the  public 
must  be  educated  to  the  fact  that  there  is  no  perfect  road  surfacCj"  and  that 
"all  of  them,  no  matter  how  built  and  of  what  material,  require  maintenance." 

Patrol  Maintenance.  Patrol  Maintenance  on  Hard  Surface  Roads,  J.  S.  Crandell. 
Can.  Eng.,  vol.  37,  no.  25,  Dec.  18,  1919,  pp.  542-543,  4  figs.  Design  of  patrol 
house  for  storing  road  materials  and  inexpensive  municipal  storage  tank. 

Motor  Truck  Patrol  Maintenance  on  Gravel  Roads.  Charles  E.  Moore. 
Am.  City,  Town  &  Country  Ed.,  vol.  21,  no.  5,  Nov.  1919,  pp.  419-420. 
Practice  in  Rock  County,  Wis. 

Reconstruction.  Reconstruction  of  Narrow  Trunk  Highways.  Good  Roads, 
vol.  IS,  no.  21,  Nov.  19,  1919,  pp.  219-220.  Progress  report  of  Committee 
of  Am.  Road  Builders'  Assn. 

Snow  Removal.  Solving  .Snow  Problem  on  Highways,  A.  H.  Hinkle.  Eng.  <t 
Contracting,  vol.  52,  no.  23.  Dec.  3,  1919,  pp.  642-644,  3  figs.  From  bulletin 
offering  suggestions  for  keeping  roads  open  for  motor  traffic  during  winter 
months:  prepared  by  Dept.  Highway  Commissioner  of  _  Ohio,  and  shaped 
snow  plow  designed  by  Ohio  State  Highway  Dept.  is  described. 

See  also  Street  Cleaning. 

Surfacing.  Types  of  Surfacing  for  Light  and  Medium  Traffic  Roads,  C.  L.  Moth. 
Eng.  &  Contracting,  vol.  52,  no.  23,  Dec.  3,  1919,  p.  650.  Used  in  Minnesota 
where  subgrade  materials  are  principally  either  heavy  clay  or  black  loam. 

See  also  Pavements. 

ROAD   MACHINERY 

Large  Paving  Mixer  Puts  in  180- Yard  Slab  Every  Hour.  Eng.  News-Rec, 
vol.  S3,  no.  14,  Oct.  2,  1919,  pp.  658-659,  5  figs.  Bulk  cement  is  clamshelled 
from  gondola  cars  to  bins;  boxes  carrying  proportioned  batches  crane-charged into  mixer. 

Machines  Take  the  Place  of  Men  on  20-Mile  Concrete  Road.  Cement 
&  Eng.  News,  vol.  31,  no.  12,  Dee.  1919,  pp.  24-26,  4  figs.  Also  Eng.  News- 
Rec,  vol.  83,  no.  14,  Oct.  2,  1919,  pp.  664-666,  4  figs.  Methods  of  grading, 
subgrading  and  slab  construction  in  Illinois  section  of  Lincoln  Highway. 

Recent  Developments  in  Concrete  Highway  Construction,  A.  N.  Johnson. 
Eng.  &  Contracting,  vol.  52,  no.  23,  Dec.  3,  1919,  pp.  644-674,  S  figs.  Special 
machinery  for  finishing  concrete  roads.  Paper  read  before  Am.  Soc.  for  Mun. 
Improvements. 

ROCK  CRUSHERS 

Design  of  Large  Rock  Crushing  Plant — II,  Brownell  McCraw.  Rock 
Products,  vol.  22,  no.  23,  Nov.  8,  1919,  pp.  24r25.  Location  of  rejection 
crushers  and  storage  bins. 

ROCK   DRILLS 

Development  of  the  Rock  Drill  in  America,  Charles  Austin  Hirschberg. 
Eng.  &  Min.  Jl.,  vol.  108,  no.  17,  Oct.  25,  1919,  pp.  677-681,  26  figs.  General 
tj'pcs  of  power  rock  drills  and  parts. 

ROLLING   MILLS 

New  RolIin-'-Mil'  Plant  at  the  Works  of  Messrs.  Steel,  Pecch  and  Tozer, 

Ltd.  Iron  &  Coal  Trades  Rev.,  vol.  99,  no.  2702,  Dec.  12,  1919,  pp.  763-765 
18  figs.,  partly  on  four  supp.  plates.     Details  of  plant  for  rolhng  billets  and 

Él»ctrically  Driven  Reversing  Rolling  Mills,  Wilfred  Sykes.  Iron  Age, 
vol.  104,  no.  26,  Dec.  2.5.,  1919,  pp.  1332-1333.  With  notes  on  comparative 
values  of  electric  and  steam  drives.     Discussion  before  Am.  Iron  &  Steel  Inst. 

Rolls  Strip  Steel  in  Long  Lengths,  G.  H.  Manlove.  Iron  Trade  Rev., 

vol.  65,  no.  20,  Nov.  13.  1919,  pp.  1317-1320,  6  figs.  Vertical  guides  near 
last  finishing  stand  impart  oscillating  motion  to  product  as  it  slides  on  edge to  coilers. 

RUBBER 

Synthetic.  An  Examination  of  German  Synthetic  Rubber  Lothar  E.  Weber 

India  Rubber  World,  vol.  61,  no.  2,  Nov.  1,  1919,  pp.  71-/2,  4  figs.  Results  of 

chemical  analyses  of  four  samples  of  synthetic  rubber  obtained  from  Germany 

and  tests  for  determining  their  aging  properties  cause  writer  to  call  this  syntnetic product  an  astounding  chemical  accomplishment.  '  ,    ..^ 

The  Future  of  Artifical  Rubber,  E.  K.  Rideal.  Chem  Engr  ,  vol.  27, 

no  10  Oct  1919  pp.  249-251.  After  reviewing  various  methods  ofpreparmg 

butadienes  writer  concludes  that  possible  competition  of  synthetic  Process 

rubber  with  natural  product  does  not  rest  entirely  with  successful  economic 

development  of  one  of  these  processes  because  natural  rubber  by  no  means 

consists  entirely  ̂ of  condensed  isoprene.'      From  Chem.  Age. 
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SEPjVRATORS 

Centrifugal  Mschines  Recover  and  Purify  Oil.  Automotive  Industries, 
vol.41, no.  20.  Nov.  13,  1919.  pp.  972-973.4  figs.     De  Lnval  separators. 

The  Steam  Separator.  A.  J.  Dixon.  Southern  Engr.,  vol.  32,  no.  4, 
Dee.  1919.  pp.  3S-41,  13  figs.  Explanation  of  benefits  obtained  by  separating 
moisture  from  steam,  together  with  description  of  mechanical  principles  of 
various  devices  so  employed. 

SERIES 

New  Observations  on  Ultra-Spherica!  Scries  (Nouvelles  observations  sur 
les  séries  ultrasphériques),  Erwand  Kobetliantz.  Comptes  Rendus  des  Séances 
de  r.A,c3démip  des  Sciences,  vol.  169,  nos.  9  and  IS.  Sept.  1  and  Nov.  3,  1919, 
pp.  423-426  and  769-770.  Concerning  summation  of  ultraspherical  development 
of/  (x>  in  interval  ( — 1,-1-1).  Reference  is  made  to  theorems  given  in  C.  R. 
vol.  169,  1919.  p- 322. 

SEWAGE 

Armt  Camps.  Sewerage,  Sanitation  and  Reclamation  at  U.  S.  Army  Camps,  Leonard 
J.  Doten.  Jl.  Western  Soc.  Engrs..  vol.  24.  no.  5.  May  1919,  pp.  263-275  and 
(discussionl.pp.  275-2S1,  11  figs.,  partly  on  three  supp.  plates.  Scheme  adopted 
for  cantonments  consisted  of  classification  and  separation  of  waste  materials  in 
such  manner  as  to  secure  greatest  amount  of  revenue  from  sale  of  material;  all 
wastes  were  collected  by  means  of  duplicate  can  system.  Garbage  and  other 
wastes  were  disposed  of  by  sale  to  contractors. 

Disposal.  Sewage-Disposal  Difficulties  at  Madison.  Wisconsin.  Contract  Rec, 
vol.  33.  no.  47,  Nov.  19,  1919,  pp.  1079-lOSO.  How  sludge  handling  was 
improved  by  hoppers  and  new  pipe  connections. 

Present  Status  ofthe  Sewage  Disposal  Problem,  George  G.  Nasmith.  Can. 
Engr.,  vol.  37.  no.  24,  Dec.  11.  1919,  pp.  519-522.  It  is  noted  that  efforts  to 
recover  nitrogenous  contents  of  sewage  are  made  difficult  by  colloidal  nature  of 
activated  sludge.  In  opinion  of  writer  cities  m.i y  have  to  dissolve  and  oxidize 
as  much  of  organic  material  as  possible,  turning  out  smaller  quantity  of  stable 
residue  and  making  no  attempt  at  conservation. 

The  Present  Situation  in  Regard  to  Sewage  Disposal  Problems  and  Methods, 
George  G.  Nasmith.  Contract  Rec,  vol.  33,  no.  50.  Dec.  10,  1919,  pp.  1137- 
1140.  Combination  of  activated  sludge  or  trickling  filters  with  sludge  digestion 
regarded  as  best  solution. 

ScHEExs.  Results  of  19  IS  Operations  of  Testing  Station  of  Milwaukee  Sewerage 
Commissions.  Eng.  &  Contracting,  vol.  52.  no.  24,  Deo.  10,  1919,  pp.  669- 
671.  1  fig.  Experiments  demonstrated  that  revolving  screen  with  slots  2  in.  by 
}4  in.  workmg  under  2-in.  loss  of  head  handled  3,000,000  gal.  of  sewage  upon 
27 sq.ft.  of  wet  screen  area  per  day  and  removed  153  lb.  of  dry  solids  per 
1.000,000  gal.,  and  that  activated  sludge  tanks  15  ft.  deep  treated  affluent  from 
such  screen  at  rate  of  16.5  million  gal.  per  acre  per  day. 

Sludge  Handuxg.  Sewage  Sludge  Economic  Value,  Raymond  Wells.  Eng.  World, 
vol.  15,  no.  11,  Dec.  I,  1919,  pp.  27-31.  How  Cobwell  process,  which  is  usually 
applied  to  handling  of  municipal  garbage,  dead  animals,  slaughter-house  bfîàl 
and  other  wet  organic  waste  materials,  has  been  applird  to  sewage  sludge. 
Paper  read  before  Am.  Soc.  for  Municipal  Improvements. 

Tanks.  "Dortmund"  Sewage  Tank.  Ferro-Concrete,  vol.  11,  no.  4.  Oct.  1919, 
pp.  104-107,  7  figs.  Sewage  is  discharged  from  carrier  into  cast-iron  supply 
pipe  serving  24-in.  down  pipe  at  center  of  tank,  this  pipe  terminating  14  ft. 
below  top  so  that  sewage  may  be  deposited  within  conical  portion. 

Treatment.  Sewage  Treatment  Plant  at  Montezuma,  Iowa,  .1.  H.  Dunlap.  Mun. 
&  County  Eng.,  vol.  57,  no.  5.  Nov.  1919.  pp.  218-222,  6  figs.  Plant  consists  of 
sedimentation  tank  of  ImhofT  type,  siphon  chamber,  two  intermittent  sand 
filters  and  sludge  bed. 

SEWERS 

Earth  Slips  Prove  Disastrous  to  Open-Cut  Sewers.  Eng.  News-Rec, 
vol.  S3,  no.  21.  Dec.  11  and  IS,  1919,  pp.  9S9-991,  5  figs.  Experience  in  con- 

ducting Detroit  sewers. 
Multiple  Outlet  Provides  for  Variable  Sewage  Flow,  S.  T.  Smetters.  Eng. 

News-Rcc,  vol.  S3,  no.  16,  Oct.  16,  i9]9,  pp.  72S-7.30,  4  figs.  Regulation  and 
distribution  of  sewage  discharge  through  seven  outlets  into  Calumet-Sag  Canal. 

Sewer  Ventilation  and  Health.  William  Brown.  Soc.  Engrs..  .11.  and  Trans., 
vol.  10,  no.  9,  1919.  pp.  247-261  and  (discussion),  261-27S,  2  figs.  Writer 
contends  that  "constant,  efEcient  ventilation  of  each  whole  system  of  sewerage 
is  the  dominant  desideratum  in  the  solution  of  public  health  oroblems"  and 
offers  arguments  in. substantiation  of  this  proposition  by  studying  conditions  in 
London  sewers  noting  how  formation  of  sewer  gas  is  prevented  by  sewer  ventila- 
tion. 

SHAFTS 

High-Speed  Shafts  (Schnellaufende  Wellen).  D.  Dresden.  Zeitschrift  fiir 
das  gesamte  Turbinewr-sen.  vol.  16,  no.  20,  July  20.  1919.  pp  197-202.  9  figs. 
Critical  discussion  of  de  I-aval,  Stobola,  Dunkerley,  Chree,  Kerr  and  Leblanc 
theories.     (To  be  continued.) 

Formula  of  Dunkerley  for  the  Critical  Velocity  of  Rotating  Shafts: 
Dernonstrations  and  Applications  (La  formule  de  Dunkerley  pour  la  vifessps 
critique  des  arbie.'Ç  tournante;  démonstration  et  applications),  M.  Goupil. 
Annales  des  Ponts  et  Chaussées,  vol.  51,  no.  4,  July-Aug.  1919,  pp.  66-74. 
Review  of  applications  which  have  appeared  în  technical  press,  notably  Phil. 
Transactions  of  London,  Pro.  Roy.  Soc.  and  Zeitschrift  des  Vcreins  Deutcher 
Ingenieure. 

SHELLAC 

Pare  Gum  Shellac,  Chester  H.  Jones.  Chem.  &  Metallurgical  Eng., 
vol.  21.  no.  14,  De<*.  10-17,  1919,  pp.  71.n-721,  11  figs.  Account  of  manufacture 
nnd  suggested  spécifications  for  pure  shellac  varnishes. 

SHIPS 

Cargo.  Economical  Cargo  Ships,  Alfred  J.  C.  Robertson.  Int.  Mar.  Eng.,  vol.  24, 
no.  12,  Dec.  1919,  pp.  799-S05.  3  figs.  Cost  of  operation  at  four  different  speeds 
of  four  standard  vessels  of  different  sizes.  Paper  read  before  Soc.  Naval  Archi- 

tects and  Mar.  Engrs. 
Coaling.  Coaling  Ships  at  Sea.  H.  Hubert.  Coal  Trade  Jl.,  vol.  50,  no.  49,  Dec.  3, 

1919,  pp.  1393-1395.  3  figs.  British  floating  coal  .depot  used  for  storing  large 
quantities  of  coal  afloat. 

The  Michener  System  of  Coaling  Vessels,  George  Frederick  Zimmer. 
Eng.  &  Indus.  Managemant,  vol.  2,  no.  23,  Dec.  4,  1919,  pp.  729-732,  4  figs. 
Noted  feature  is  that  driving  and  delivery  terminals  are  in  permanent  position 
relative  to  spot  where  coal  is  to  be  delivered  into  vessel. 

Construction.  Internal  Bossing  for  Cargo  Vessels,  E.  de  Brinja.  Int.  Mar.  Eng., 
vol.  24,  no.  11,  Nov.  1919,  pp.  752-754,  2  figs.  Structural  changea  proposed 
where  strength  and  savings  in  space  and  cost  are  of  vital  importance. 

Castings  Used  in  Ship  Construction — II  and  III,  Ben  Shaw  and  James 
Edgar.  Foundry  Trade  Jl.,  vol.  21,  no.  213  and  215,  Sept.  and  Nov.  1919,  pp. 
635-639  and  815-823,  59  figs.  Also  Foundry,  vol.  47,  nos.  20  and  21,  Dec.  1 
and  15,  1919,  pp.  S70-S73,  902-905,  33  figs.  Patternmaking  of  propeller-shaft 
bracket  moulding  propeller  brackets. 

Electric  Propulsion.  Electric  Propelling  Machinery  of  the  U.  S.  S.  Tennessee, 
William  H.  Easton.  Power  Plant  Eng.,  vol.  23,  no.  24,  Dec.  15,  1919,  pp.  1118- 
1119,  3  figs.  Maximum  power  will  be  33,500  hp.  and  maximum  speed  is  expected 
to  be  over  21  knots. 

Electric  Propulsion  of  Merchant  Ships,  W.  L.  R.  Emmett.  Int.  Mar. 
Eng.,  vol.  24,  no.  12,  Dec.  1919,  pp.  814-817,  5  figs.  Results  obtained  with 
electrically  propelled  ships;  advantages  claimed  and  comparison  with  geared 
turbine  and  reciprocating  engine  drive. 

Ex-German.  Electrical  Repairs  on  Ex-German  Ships,  Joseph  Stansbury  Jones.  Int. 
Mar.  Eng.,  vol.  24,  no.  12.  Dec.  1919,  pp.  818-822,  U  figs.  Nature  of  damage  to 
electrical  equipment  by  sabotage;  alterations  and  replacements;  generators  and 
motors  lighting  and  communication  systems. 

Freight.  Designing  Economical  Freighters,  Alfred  J.  C.  Robertson.  Mar.  Rev.,  vol. 
50.  no.  1,  Jan.  1920.  pp.  13-15.  Data  obtained  on  ship  operating  costs,  com- 

piled from  vessels  of  varying  capacities. 

Lattnchings.  Observationfl  on  Side  Launchinga,  John  .A..  McAleer.  Int.  Mar.  Eng., 
vol.  24,  no.  11,  Nov.  1919,  pp.  746-749.  Arrangement  of  blocking.  Progressive 
loss  of  support  as  vessel  goes  down  the  ways.     Lifting  and  tipping  pressured. 

Machinery.  Designing  Marine  Machinery  for  Economy,  H.  C.  Dinger.  Int.  Mar. 
Eng.,  vol.  24.  no.  11.  Nov.  1919.  pp.  743-744.  Features  of  machinery  design 
that  affect  fuel  consumotion  of  ship.  Reduction  and  simplification  of  pipnig. 
Furnace  and  condenser  losses. 

Models.  Experiments  on  Full  Cargo-Ship  Models.  Shipbuilding  &  Shipping  Rec. 
voL  14,  no.  20,  Nov.  13,  1919,  pp.  556-5.58.  2  figs.  Curves  of  proneller  charac- 

teristics.    (Concluded.)     Paper  read  before  Instn.  of  Naval  Architects. 

Molds.  Sequence  of  Mold  Work  in  the  Loft,  J.  A.  Ridley.  Int.  Mar.  Eng,,  %*ol.  24 
no.  71,  Nov.  1919,  pp.  754-756.  System  adopted  at  McDougall-Duluth  Ship- 

yard for  getting  out  material  for  standard  lake  type  cargo  steamers. 

Painting.  How  Modern  Vessels  At>.  Painted — TÎ,  Fred  R.  Jacobs.  Mar.  Rev.,  vol. 
50,  no.  1,  Jan.  1920,  pp.  30-32.  4  figs.     Uses  of  paint  gun. 

Power  Circulation.  Power  and  Speed  of  Steamers,  Arthur  R.  Liddell.  Engineer, 
vol.  12S,  no.  3331,  Oct.  31.  1919.  pu.  430-431.  Methods  for  calculating 
power  required  to  overcome  different  resistances  experienced  by  ship. 

Propulsion.  Development  of  Geared  Turbines  for  the  Propulsion  of  Ships,  R.  J. 
Walker.  Engineering,  vol.  108,  no.  2SÙ3,  Sept.  19,  19J9,  pp.  386-387,  1  fig. 
With  table  of  comparative  results  obtained  with  Parsons  single-reduction  gear 
turbines  and  reciprocating  engines.  Paper  read  before  Engineering  Section  of British  Assn. 

The  Propulsive  Efficiency  of  Single-Screw  Cargo  Ships,    Wm.  McEntee. 
Int.  Mar.  Eng.,  vol.  24,  no.  12,  Dec.  1919,  pp.  796-799.  6  figs.     Effect  of  varying 

'       amount  of  parallel  middle  body  and  longitudinal  coefficient  simultaneously 
with  constant  over-all  dimensions.     Paper  read  before  Soc.  Naval  Architects and  Mar.  Engrs. 

Reinforced-Conctîete.  Construction  of  Reinforced  Concrete  Bargee  and  Sea- 
going Ships  (I-a  Construction  des  Chalands  et  des  Navires  de  Mer  en  Ciment 

armé),  M.  Fourniols.  Revue  Générale  des  Sciences,  vol.  30,  no.  21,  Nov.  15. 
1919,  pp.  617-C23,  7  figs.  Development  of  industry,  noting  constructional 
features  of  important  recent  types. 

Sweden's  First  Wood  and  Reinforced-Concrete  Ship  (Das  erste  Holz- 
Eisenbetonschiff  Schwedens),  K.  W.  Ljungdell.  Boton  n.  Eisen,  vol.  18,  nos. 
12  and  13,  Aug.  4.  1919,  pp.  132-136.  17  figs.  It  has  dispbrement  of  about 
1000  tons  and  carrying  capacity  of  700  tons.  Length  over  all  is  42  m.;  draft- 
unloaded, 2. 05,  loaded  in  4  m.;  and  makes  eight  knots  when  loaded. 

Ventilation.  Employing  the  Nozzle  Effect  for  the  Ventilation  of  Ships  (Die.Ausnut- 
zung  der  Dûsenwîrkung  fur  die  Luftung  auf  Schiffen),  Freudenthal.  Schïfîbflu. 
vol.  20,  no.  20,  July  23.  1919.  pn.  551-560.  26  figs.  Sanitary  significance  of 
enlarged  nozzle.  Increasing  nozzle  effect  by  means  of  suction  nozzle.  (To  be 
concluded.) 

See  Fariories. 

SHOPS 

SIDEWALKS 

City  Sidewalks  (Les  Trottoirs  de  ville) ,  Ch.  Dubasch.  Annales  des  Travaux 
Publics  de  Belmque,  vol.  20,  no,  3,  Sept.  1919.  pp.  390-391.  10  figs.  Their  con- 

struction, practices  in  various  countries  for  determining  their  width  in  proportion 
to  the  total  width  of  street,  their  height,  etc. 
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Russn.  Iron  and  Steel  Resources  of  Russia,  P.  KovaloCF.  Iron  Aee,  vol.  104,  no.  2o, 

Dec.  18,  1919,  pp.  1247-1251,  2  6gs.  Data  on  estimated  large  future  require- 
ments of  Rus.<tta  for  Iron  and  steel  products  and  country's  facilities  for  supplying 

demand.     Paper  read  before  Assn.  of  Russian  Engrs.  for  Relief  of  Russia. 

StTLPHUR  Effects.  The  Effect  of  Sulphur  on  Steel  Casting»,  A.  E.  White.  Blast 

Burnace  &  Steel  Plant,  vol.  7.  no.  12,  Dec.  1919,  pp.  .')S6-5S7.  Minute  scrutmy 
of  sulphur  held  to  be  not  as  essential  in  making  steel  castings  as  design,  composi- 

tion, molding,  steel-making  and  annealing  practice.  It  is  suggested  that  basis 
of  accepting  steel  casting  should  be  broader.  Paper  read  before  Am.  Foundry- 
men's  Assn. 

Tool.  Tool  Steel's  Influence  on  Progress  and  Prosperity.  Raw  Material,  vol.  1> 
no.  8,  Nov.  1919.  pp.  368-37G,  8  figs.  Sur\-ey  of  developments  in  manufacture 
of  tool  steel.     (To  be  continued .) 

ViscosiTT.  Viscosity  of  Steels  at  High  Temperatures  (Sur  la  viscositô  des  aciers  aux 
températures  élevées),  P.  Chevenard.  Comptes  Rendus  des  Séances  de 
l'Académie  des  Sciences,  vol.  169,  no.  17,  Oct.  27,  1919,  pp.  712-715,  2  figs. 
Experiments  are  said  to  have  established  that  all  steels,  excepting  extra  rapid 
steels,  by  being  exposed  for  certain  hours  to  temperature  between  700  and  600 
deg.  cent,  are  relieved  of  internal  stresses  developed  by  any  previous  heat  or 
mechanical  treatments. 

STEEL  MANUF.-VCTURE 

The  Use  of  Spiegeleisen  in  Steel  Manufacture,  Henry  D.  Hibbard.  Dept. 
Interior,  Bur.  Mines,  Monthly  Reports  of  Investigations,  Nov.  1919,  8  pp. 
Possibilities  of  utilizing  greater  quantity  of  Spiegel  and  interimmediate  grades 
of  ferro-manganese. 

STEEL  PLANTS 

Welsh  Steel  Plant  Self-Contained,  Joseph  Horton.  Iron  Trade  Rev.,  vol. 
65,  no.  22,  Nov.  27,  1919,  pp.  1441-1445,  6  figs.  How  raw  materials  are  con- 

trolled by  company  which  makes  diversified  line  of  products. 

STOCK  ROOMS 

Caring  for  the  Stock.  Jl.  Electricity,  vol.  43.  no.  11,  Dec.  1,  1919,  pp.  503- 
505,  4  figs.     Stock  room  devices  used  by  Pac.  State  Elec.  Co. 

STONEWARE 

Manufacture  of  Stoneware  Used  in  Chemical  Industry  (La  fabrication  des 
produits  en  grès  pour  l'industrie  chimique),  Paul  Razous.  Génie  Civil,  vol.  75, 
no.  20,  Nov.  15,  1919,  pp.  481-485,  3  figs.  Suggested  methods  for  determining 
thickness  of  walls  of  stoneware  apparatus, 

STOKERS 

A  New  Overfeed  Automatic  Stoker.  Power  Plant  Engr.,  vol.  23,  no.  23, 
Ded.  1,  1919,  p.  1088,  2  figs.  Machine  is  of  incline  moving  grate  overfeed  type. 
It  is  claimed  that  use  of  overfeed  principle  results  in  ash  being  kept  in  zone  of 
low  temperature. 

STORAGE 

BoxKERa.  Stone  Storage  Bunkers.  Ferro-Concrete,  vol.  11,  no.  4,  Oct.  1919,  pp. 
112-114,  3  figs.  Capaoitv  is  4000  tons.  Structure  is  supported  upon  three  rows 
of  reinforced  concrete  pillars. 

Car  Operation.  Economies  in  Car  Operation,  F.  R.  Phillips.  Elec.  Traction,  vol. 
15,  no.  12,  Deo.  15,  1919,  pp.  815-821  and  (discussion),  821-829,  2  figs.  Con- 

cerning number  of  stops  and  slow-downs,  density  and  regulation  of  traffic,  speed 
of  boarding  and  alighting  from  cars,  etc. 

Eng.  and  Indus.  Manage- 
Classification  and  discus- 

Ststems.  The  Organization  of  a  Steel  Stores,  E.  A.  Allcut. 
ment,  vol.  2,  no.  23.  Dec.  4,  1919.  pp.  707-708,  2  figs, 
sion  of  systems  of  steel  storage. 

A  Group  Tool  Storage  System,  Peter  F.  O'Shea.  .A.m.  Mach.,  vol.  51,  no. 
20,  Nov.  13,  and  20,  1919,  pp.  893-895.    Acts  enacted  in  varioiis  states. 

STORAGE  BATTERIES 

Cadmium  Electrode  for  Storage-Battery  Testing,  H.  D.  Holler  and  J.  M. 
Braham.  Dept.  Commerce,  "Technologic  Papers  of  Bur.  of  Standards,  no.  146, 
1919,  15  pp.,  3  figs.  It  is  concluded  that  cadmium  electrode  is  accurate  to  about 
0.02  volt  provided  proper  precautions  are  taken.  It  was  found  to  be  constant 
within  0.01  volt  during  several  hours,  but  from  day  to  day  it  varied  as  much 
as  0.02  volt.  Greatest  error  in  use  of  cadmium  electrode  was  determined  to  be 
due  to  polarization  caused  by  voltmeter  of  low  resistance. 

Cars,  Construction  Features  of  New  Cars  Now  Building  at  Detroit.  Elec.  Ry,  Jl., 
vol.  54,  no.  19,  Nov.  8,  1919,  pp.  863-864.  10  figs.  Special  members  are  used  in 
floor  and  side  frame,  and  there  are  no  bulkheads.  Arch  roof  is  in  three  units 
without  headlining. 

Safety  Cars  for  Brooklyn.  Elec.  Ry.  Jl.,  vol.  54,  no.  17,  Oct.  25,  1919,  pp. 
784-789,  16  figs.  Overall  length  is  3  in.  greater  than  standard  safety  car  pre- 

viously constructed.  Other  modifications  are;  Water  table  is  pressed  as_ integral 
part  of  letterbonrd;  side  posts  are  extended  downover  side  sill:  crown  pieces  are 
substituted  for  dasher  angles  and  furring:  and  belt  rails,  Ji  in.  by  l}i  in.,  are 
used  instead  of  dropper  bars. 

Italian  Car  Design  Experience.  Elec.  Ry.  Jl.,  vol.  .'J4,  no.  20,  Nov.  15, 
22, 29  and  Dec.  6  and  13, 1919,  pp.  909-910,  4  figs.  Car  with  standing  room  only 
is  said  to  have  proven  very  unpopular  in  Rome. 

Corporate  Structure.  Simolification  of  Corporate  Structures,  Charles  B.  Cooke, 
Jr.  Elec.  Ry.  Jl.,  vol.  54,  no.  19,  Nov.  8, 1919,  pp.  858-861,  1  fig.  Co-operative 
plan  is  outlined  for  relief  of  large  street  railway  systems  through  reconstruction 
of  underlying  corporate  and  financial  structure.  _  By  special  increase  in  fare 
sinking  fund  is  provided  by  which  underlying  securities  are  retired,  equity  there- from being  taken  by  city. 

Express  Service.  Electric  Railway  Express  Service,  C.  J.  Munton.  Elec.  Traction, 
vol.  15,  no.  12,  Dec.  15,  1919,  pp.  808-810  and  (discussion)  8)0-815.  Replies  to 
questionnaire  sent  to  various  companies  in  which  they  were  asked  to  outline 
method  by  which  they  provide  express  service.  Paper  read  before  Central El.  Ry.  Assn. 

Fares.  Fares  in  Chicago,  Cleveland  and  Philadelphia  Compared,  L.  A.  .Busby. 
Elec.  Ry.  Jl.,  vol.  54,  no.  17,  Oct.  25,  1919,  pp.  795-796.  Average  fare  per 
passenger,  that  is,  amount  determined  by  dividing  total  passenger  rates  by 
total  passengers  carried — cash,  transfer  and  free,  computed  for  each  of  these 
cities.  Although  there  is  7-cent  fare  in  Chicago  and_  5-cent  farein  other  two 
cities,  it  developcs  that  average  fare  per  passenger  in  Chicago  is  3.92  cents 
3.98  cents  in  Philadelphia  and  3.7  cents  in  Cleveland. 

London's  Tubes  and  Ruses — II,  WalterJ  ackson.  Elec.  Ry.  J!.,  vol.  54, 
no.  IS,  Nov.  1,  1919,  pp.  816-823,  24  figs.  Methods  of  zone  fare  auditing; 
training,  welfare  work  and  other  features  relative  to  employees. 

Freight  Service.  Heavy  Freight  Service  on  a  Singlc-Track,  High-Speed  Passenger 
Line,  A.  B.  Cole.  Elec.  Ry.  Jl.,  vol.  54,  no.  19,  Nov.  8,  1919,  pp.  S66-86S,  7  figs. 
Dispatch  merchandise  and  steam  road  interchange  freight  service  interspersed 
with  frequent  multiple-unit  passenger  trains. 

Interurban.  Cutting  Down  Operating  Expenses  on  a  Small  Interurban  Road,  C.  T. 
Dehore.  Elec.  Ry.  Jl.,  vol.  54,  no.  20,  Nov.  15,  22,  29  and  Dec.  6  and  13,  1919. 
pp.  915-918,  6  figs.  Examples  of  eliminating  useless  material,  reducing  labor 
cost  and  speeding  up  cars. 

Philadelphia.  Philadelphia  Conditions  Analyzed.  Elec.  Ry.  Jl..  vol.  54,  no.  21, 
Dec.  20,  1919,  pp.  999-1002,  2  figs.  City  director  of  transit  Twining  criticises 
recent  Phila.  Rapid  "Transit-  proposals  and  discusses  five-cent  fare  situation  in 
that  city.    (Ilomparative  figures  are  given  with  previous  years  and  other  cities. 

Public  Regulation.  Service  at  Cost  Agreements,  Harlow  C.  Clark.  Aera,  vol.  8, 
no.  4,  Nov.  1919,  pp.  504-509.  Analysis  of  various  laws  and  ordinances  which 
are  now  in  effect  in  American  cities. 

STANnARDizATiON.  Standardization  Rules  for  Tramways  and  Vignoles  Rail  Lines 
(Matériel  standard  pour  voies  de  tramways  et  voies  vignoles).  Industrie  des 
Tramways  et  Chemins  de  Fer,  vol.  13,  nos.  148-149  and  150,  Apr.-May-June 
1919,  pp.  26-30,  19  figs.  Types  adopted  by  standardization  committees  of 
French  Ministry  of  Public  Works  and  of  Commerce. 

Zo.NE  Plan.  The  Connecticut  Company  Goes  to  Zone  Plan.  Elec.  Rv.  Jl.,  vol.  54, 
no.  19,  Nov.  8,  1919,  pp.  852-857,  10  figs.  One  of  features  is  that  m  business 
center  of  each  city  "neutral"  areas  are  provided  to  permit  passengers  to  ride 
beyond  geographical  center  in  order  to  reach  stores  in  central  business  region 
without  paying  extra  fare. 

STONES 

See  Electric  Stones. 

STREET  CLEANING 

Street  Cleaning.  Refuse  Disposal  and  Snow  Removal,  George  H.  Norton. 
Eng.  World,  vol.  15,  no.  ]  1,  Dec.  1.  1919,  pp.  33-34.  Report  of  Bur.  of  Eng.  of 
Buffalo.     Paper  read  before  Am.  Soc.  for  Municipal  Improvements. 

See  aho  Roads,  Snow  Remodal. 

STREET  RAILWAYS 

Braking.  .Against  the  Purely  Electric  Braking  of  Street  Cars  (Gegen  die  reinelek- 
trisohe  Bremsung  der  Strassenbabnwagen),  H.  Sauveur.  Elektrische  Ivraft- 
betriebe  und  Bahnen,  vol.'  17,  no.  21,  July  24,  1919,  pp.  161-164,  1  fig.  It  is noted  that  air  brake  insures  greater  safety  of  operation  than  the  electric  brake 
because  the  energy  necessary  for  braking  is  actually  there  ready  for  use,  and  its 
volume  noticeable  to  motorman. 

See  aha  Cars;  Locomotives;  Railways, 

STREAM-LINE  FLOW 

Stream-Line  Flow  from  a  Disturbed  Area,  A.  R.  Richardson.  Lond., 
Edinburgh  and  Dublin  Phil.  Mag., vol.  38,  no.  226,  Oct.  1919,  pp.  433-452,  5  figs. 
Study  of  vortices  caused  by  viscosity  and  of  effect  of  alteration  in  shape  on  resis- tance of  body  moving  at  given  speed. 

STUCCO  CONSTRUCTION 

Successful  Building  in  Stucco— II.  Am.  Architect,  vol.  110,  no.  2200, 
No.  12,  1919,  pp.  615-621,  13  figs.       Illustrating  hollow   wall  tile  construction. 

1 
SUBMARINE  MINES 

Stray  Minns  in  the  North  .\tlantic  (Les  mines  errantes  sur  l'Atlantique 
nord),  Albert,  Prince  of  Monaco.  Comptes  Rendus  des  Séances  de  l'Académie 
des  Sciences,  vol.  169,  no.  13.  Sept.  29,  1919,  pp.  562-566,  1  fig.  Communica- 

tions of  Weather  Bureau  and  Hydrographie  Office  at  Washington  to  météorologie 
service  of  Azores,  advising  of  finding  of  33  stray  mines  at  various  points  along 
course  of  Gulf  Stream  are  quoted,  and  possible  courses  followed  by  other  mines, 
particularly  along  coast  of  U.  S.  A.  are  traced. 



JOIRNAI.     OK    THE    ENGINEERING     INSTITUTE    OF    CANAOA m 

I%iartc6iin i    \ul.-.rùfctîf    ^L»»*1fct-.--ni 
It     J 

CaitTlt       7^^  CVrrt»'  Ttl<^~*t 
T«i»t=trca*  t»^  .  «I    IS 

.      J      A       I     .  n( 

ninWAYA 

I^  MMlrid  -UHf»."  Mr  O^t 
■ltd  TS I.  H  Dos.     DMcnpiiaaolu 

>■•  ̂ <  M»  M.  i>M'  IX.  191». pp.  rrt-rrr 
^ftjvtty  ia  HfMltt. 

*-'is4»l  ! 

"««-«^T 

l< 

»■:     txJ    1Î1 

-Î  rv,  f l»M 

si'i  riiipi   Ml  I  \ij« 

UaiMUoa  al  IkJ^ki*    M(4*U  •»!    |-l.>.t<-«l  ChwBlMry.    K.    tiklmaa» 
(laialaUMw)     CbMM  TacKla>4c«y.  vol   J.  du  t>.  Srf»!    IttlU. 

SlLPHl'KIC  ACID  MASII  ACTlKi; 

Th>  TtMraMi   P>ubU«u   1%  CanUrt   Kuloliarir   Acid    ManulMlurr.   K    C. 
(i«a.  U<»4ii.<  Vin    Ktm^jw^ra   Htv  .  iikpM  no    l«.  tWfrt    M.  I«ia. 

'  of  «oaten,  Milfiitinr  Hid  Buuiufkrtttr*  •od  iu 

SvkUlNO  M  I 

SVRVEVING 

h.   A.   lltini 
•  w  totMwrmphic 

'"     t,JCT«phi<* 

«in(  MMbinea  and  Thtir  Work.  E.  A.  Suvrr- 
  178.1 1  tc>.     Dnerip- 

r>a(inc  oiMratiom  oa 
.    I>K.  II,  1919.  pp.  073-078.  II  tc>.     Dnerip- 

^tiuu  of  not  uad  cold  kwa  ' 

M'IBK 

)'i.-iir  Ki*^ 
I  '«««MM»  a 

m»lai< 

la  !•«•  «M***  IfeM 

&<  alj*  k»diiUirpimit 

Asttnlt  Ti4n»boay.  9    ̂   KW*..  *aL  kS.  aa    >IM.  K«*.  14 
1919,  po  MA-M9,  a  •■>.     r^ -«•-••  u.'  moMrtioM  aaid  aa  kka  tiHma      rTa 
t«  roaeladnl  > 

TCixcaAniY 
TLr  n^uJ^i       r.l.«iapli  *  Trfwifcaa»  it .  «aL  «.  aa^  M.  Mar    |»|«.  fy .  -     . .    -  <iatt#iataf  fla<*      (Cam 

Irt-l» 

tiau 

I>r» 

>n  of  Doubla  Baudot 

i:t,.u,.l   '1 
tM^aptiM  par   b  «<J).   P    HMmnt 
:9.  p».  Ul-ISl  »  i^    Hianpl.  .< 
•<MB  T<Wrapk  4  Tilnln  A^ 
•4-H«aad«3»4a.  111^  Uwl 

■.  ;aa  ol  pnat««. 

&WIMMIVC  POOIJ! 

ri«  P,..l  at   1. 

.a«4-a&' 

,S 

SWITCHBOARDS 

Bri««<inc  a  Sariidihoanl  (or  a  Plant  o(  Modnatr  SUr.  G .  E  WefidU.  Elcr. 

Iter.  (Clùaavo),  Tol.  7i.  no  25.  Dr<'.  30.  1919.  pp.  iaaa-1007,  6  fie».  Com- 
pariaoa  of  ecU  and  Irark  t)-pca.     Paper  raad  brtore  Pa.  EIccuAmd. 

SWITCHES 

r>ii«  LrrvTIiraw  Ttmdi  Bvitrba*  for  8a(rty.  Oiffoad  A.  EUiott.  TUw. 
Rr   JL,  Tol.  M,  ae.  SI.  Dar.  30.  1919.  pt».  gBT-««S.  S  figa.     At  loratiooa  ahtn 
ir*A«  eoaditiaaa  make  it  daacrfcMia  to  « 

TALC 

•aiteb  whieb  muât  be  bdd  in  poaitioa. 

Tale  UiaiM  ia  Vrcmoat— II   Ramiond  B.  Ladon.    CcoKBt.  Mill  *  Quarry 

vol.  IS.  aa.  10.>Jor   »   1919.  pp.  IMtt.      ' 
fic.     Miaiat  mHttndi  «ad  milliac 

TANKS 

■  vaiarcyHMf 
World.  ̂  
10   tat 

Tsnk  Conitruetioo— XXXIV  and  XXXV.  Eraaat  G.  Back.     Marti 
1714  and  1717.  Nor.  7and  X8.  1919,  pp.  233-234   and  230. 

.  'ooflb-faottocned    rcdai^ular    tanka.     Nov.    3K:    General 
irioal  tank. 

Plraeaac  Taaka.  Flod  Opbub. 
Dee.  1919.  pp.  tU-M).     C 
of  Irecùc  uâk 

Ire  and  Re/riaeratioa.  vol.  57.  no.  6. 
eroal  nviaecriac  aaa  pcartieal  poiola  of  vie» 

f  vn.  Oil.  Coaercta  Fuel-Oil  Tank  Deao  aad  ConetruriioB.  Cment  A  Eac.  Neaa. 
vol.  31,  BO.  12.  Dee  1919.  pp.  37-W.  PnrautuuM  to  be  oUerred  ia  buildin« 
anall  otla>ora««  reaervoir»  (or  uaa  in  laudiutrial  plaal*. 

•nv-Fluna.  TW  laibcr  SaM-ftrahM  Petrol  Tank  rUchl.  toI  II.  no  EO.  Dec  II. 
1919.  pp.   1S9I-1MX.  S  >■».     Tank  ia  peotertcd  aith  rrailietit  outer  rubber 

TAR 

il*rald.Moorr.     Power  Plant  Ei«  . 

Ttwtr  chreniral  aad  phyMeal  pro- 

Tka  Cae  of  Raw  Tan  lor  Uit  ■ 

«bI.  St.  M.  a,  Daa.  I,  Ml».  pf> 
pvtJai  and  ugaWad  «hatarOrm  ■.  - 

:jeliaa  aad  Ooaliuce  01  Low  v  '  '  >il 
'  wiBBonc  una  rininhaltiai  >  - "t- 

('.•  .roaamaan.     ViihindlaajBn   t*.t-  aee 
<;ewrrWflr;«»^.  no.  4,  June  1*19.  pp.  M40.  10  tx»  I>f«<Tiiiiun  i.j  vtrwae 
proeaaMa:  table*  ahowinf  product»  «hirh  may  he  obtained  by  dtffereat  merbod* 
tt  dhtlHatioa:  aad  Tiaeoaty  rurrr* 

Xee  abe  Caai  (■««tfiaWea. 

I EMPCIUTUUE  INDICATORS 

M*«•l.^ 
■1  aad  IV»-   4    :,'.;   ,.{     ■  vr- 

;«rat«ie (or  u^.<wt.ag  !««..[«¥»- 
"J:i.4    Kna    roi.iroiiiox    \ra.j>rrm\unm    ia    kial-avafiat    taraare* 

'tbcr  eiampla*  tt  raeardiaf  and  aaaOalkat  f 

TERMINJiUB 

e*e 

CniCAOO     Cbicaco  Terminal  Situation.  F 

Vol    24.  BO    t.  May  1919.  pp.  JKS-S90  aad  (d< 
lv>lutioa  ul  paearntOT  atatioa  piobhiai  ia  t» mi  need  wbieh  ia  faaaad  aa 
that  evefituaUy  ihrouch  iia^ema  elarinaa  reenmairaitfid  wâlbe  aaadeatV 
(or  aeeommadaltoo  of  tbraufb  paaaiacar  traia*. 
a  ill  be  proTided  for  aubarbaa  tiaina. 

MAU.tE.  Darelopmeal  d  Uaebaaioal  Cano  Uandiinc  at  Marù*  Trnaiaali.  Jaaea 
A.  6h«oard.  might  HaadHv  and  Terviaal  Kat .  rol  a.  aa  II,  Sm  1919 
PP  4aiMM  Rwauae  af  aimilaritir  brtw<*e  acaeral  roadiùoM  •/  haadba» 
uiatenal  in  mauufu-turiac  plaat  and  ia  narine  aad  railway  WeaHaak.  il  iaeaa- 
rludad  thai  buu-  principle*  on  wbieh  aomeful  aolatMa  al  tbe  aaa  arabtm 
rnU  offer  crraiist  promiac  of  aolulioB  of  ll>«  oibcr  Paper  rtad  faelon  Sar. Termiaal  Easfa. 

I(.i!>.  ..-.      i>..i..n^  Tmntnab  of  tbe  I'aited  E4at«a.  Bea  J    tdlaibia      Jl  Bar 

'.  Arrkitac**.  «J  2*.  aa   12.  Oc«   1919.  of  »M-ni  aad  (ft   an- 
Note*  oa  fcalurea  of  dcaice  and  arrbiuMural  *%>■*  tt  pnaopal 

am  mim  Parts 

TE8TIVG  MACHINES 

aO-Toa  Hydraulic  Metal-Teatiaf  PlaaL 
Dec.  ft.  1919.  pp.  7U  and  7M.  I  «•>.     Anaanoawi 
t>ati^  maebinc.  ta(«her  wiib  «tact rira lly  dnraa  p« 

..•a 

of  TwtM^  ̂ r^wJbr 

RAi««T-fc 

TEITIU 

Ti-.!.'.c    !-.',>• 

TEXTILE  Ml  LU 

Tesul*  WarU  Jl 

ulity  ti  appSrMiaa  af 
ortd  Co««aa  Caafcrnee 

"     '  acey  and  Layeut  Affertia*  AetàdeM*  ia  Taatil*  UMl  Kaaaalk 
Mo:  i«..*eLM,ne  4.0c<   I91».p(i  SaMIl      Pilli  i»  iil«â»«— i 
I  .r  k^  .«  »ilb  aaU  la  be  prapae  hcbtia*.  praBar  aB«nk  praw  ipn* 
Ooor  tor  trwmi.  proper  baatta»  and  aiaHlaiiaa,  paapar  ̂ mém  aaa  inai  moaa* 
and  peeper  optrrp  «nd  u«  of  all  tbra* 

eiaHlaiiaa,  paapa 

ea*  alter  0>rf  aa» 



60 JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 

Electrical  Operation  of  a  Small  Textile  Mill,  H ,  C.  N.  Ripley.  Elec.  World, 
vol.  74.  no.  17,  Oct.  25.  Nov.  1  and  8.  1919.  pn.  868-869.  4  Bgs.  Details  of  motor 
install ations,  motor-control  equipment  and  lighting  layout,  together  with  cost 
of  lifting  and  power  service. 

THERMIT  WELDING 

Repairs  Made  with  Thermit.  Ry.  JI.,  vol.  25,  no.  8,  Aug.  1919,  pp.  21-23, 
6  6gg.     Welds  made  on  locomotive  parts  in  railway  shops. 

Safety  Practices  in  Thermit  and  Electric  Welding.  Marine  News,  vol.  6, 
no.  8,  Jan.  1920.  pp.  156-160.     Recommendations  of  Nat.  Safety  Council. 

THERMO-ELECTRICITY 

Thermo-EIectricity  of  Liquid  Mer/'ury  Demonstrated  by  Means  of  Gal- 
vanometer (Thermo-électricité  du  mercure  liquide  démontrée  au  moyen  du 

galvanomètre).  Calr  Benedicks.  Comptes  Rendus  des  Séances  de  l'Académie  des Sciences,  vol.  169,  no.  13,  Sept.  29.  1919,  pp.  578-581,  1  fig.  Negative  effect 
reported  to  have  been  obtained  by  subjecting  special  glass  container  of  mercury 
to  differences  in  temperature  amounting  to  150  deg.  Cent. 

TIDAL  POWER 

Tidal  Power  and  Some  of  Its  Aspects,  William  T.  Taylor.  Elec.  Times, 
vol.  56,  no.  1464,  Nov  6,  1919,  pp.  356-358,  3  figs.  Comparative  study  of 
various  schemes  proposed. 

TILE  CONSTRUCTION 

See  Stucco  Construction. 

TIMBER  PERFORATING 

Timber  Perforating  Patent  Released.  Ry.  Age,  vol.  67,  no.  25,  Dec.  19, 
1919,  pp.  1203- 1201,  2  figs.  Method  consists  of  perforating  surface  of  wood  to  be 
treated  by  holes _ ay teraritically  located  at  imiform  distances  apart,  both  trans- 
versdy  and  longitudinally. 

TIME  MEASUREMENTS 

Measurement  of  Absolute  Value  of  Time  Based  on  Newton's  Law  (Sur  la 
mesure  absolue  du  temps  fondée  sur  les  lois  de  Newton),  Oabriel  Lippmann. 
Annales  de  Physique,  vol.  12,  no.  9,  Sept.-Oct.  1919,  pp.  226-237.  Suggested 
concept  of  absolute  unit  of  time. 

TIN 

Bibliography  of  Recent  Articles  on  Tin,  R.  R.  Horner.  Dept.  Interior, 
Bur.  Minps.  Monthly  Reports  of  Investigations,  Nov.  1919,  S  pp_.  Articles 
indexed  have  appeared  in  technical  literature  of  England  and  United  States 
during  years  102  to  Nov    1919 

The  Electrolytic  Extraction  of  Tin  frora  Tinplate  Scrap.  Metal  Industry, 
vol.  15,  no  IS,  Oct.  31,  1919,  p.  372.  Precaxitions  to  observe  while  applying 
Keihl  process  of  submitting  tinplate  scrap  to  electrolytic  action  In  alkaline 
solution.    Translated  from  Bui.  de  la  société  des  Ingénieurs  Civils. 

TITANIUM 

Rapid  Method  for  the  Estimation  of  Titanium  in  Titaniferous  Iron  Ores, 
John  Waddell.  Analyst,  vol  44 ,  no.  522.  Sept.  1919.  pp.  307-309.  Method  in  use 
at  Queens'  University,  Kingston,  Canada. 

TRACTORS 

Bbitish.  Description  and  Featiu"cs  of  the  British  Tractors,  M.  W.  Bourdon.  Auto- 
motive Industries,  vol.  41.  no.  18,  Oct.  30,  1919,  pp.  S52-859,  11  figs.  Based  on 

examination  of  types  exhibited  at  Lincoln  trials. 

Design.  Constructive  Comment  on  Tractor  Design,  M.  W.  Bourdon.  Automotive 
Industries,  vol.  41.  no.  18.  Oct.  30.  1919,  pp.  849-851.  Account  of  English 
tractor  trials  at  Lincoln.  -   (Concluded.) 

Transformation  of  Automobile  Vehicles  into  Tractors  on  Rails  by  Army  in 
the  Orient  (La  transformation  de  voitures  automobiles  en  tracteurs  sur  rails 
à  l'armée  d'Orient).  Génie  Civil,  vol.  75.  no.  22,  Nov.  29, 1919,  pp.  529-531,  5  figs. 
Experience  is  discussed  in  light  of  requirements  which  must  be  satisfied  by  auto- 

mobile designed  for  operation  on  rails. 

Fiat  Lorry.  The  Fiat  Lorry  Tractor.  Motor  Traction,  vol.  29,  no.  770,  Dec.  3, 
1919,  pp.  523-524,  3  figs.     For  hauling  loads  up  to  100  tons. 

Automotive  Industries,  vol. 
Stearns  engine  designed  for 

TRACTOR  ENGINES 

Accessibility  is  Featured  in  Tractor  Engine. 
41,  no.  22,  Nov.  27,  1919,  pp.  1064-1066.  2  figs, 
tractor  work. 

TRANSFORMERS 

Construction  ^nd  Application  of  Potential  and  Current  Transformers. 
Elec.  Rec.  vol.  26,  no.  4,  Oct.  1919,  pp.  217-221,  34  figs.  Including  dry  in- 

sulated, oil-insulated  and  busbar  pipes  built  by  General  Elec.  Co.,  at Schenertady . 
Some  Recent  Developments  in  Power  Transformers,  W.  S.  Moody.  Gen. 

Elec.  Rev.,  vol.  22,  no.  11,  Nov.  1919,  pp.  853-864,  16  figs.  Writer  observes  that 
importance  in  self-rocled  transformer  brought  about  by  development  of  radiator 
tank,  have  made  it  possible  to  use  self-cooled  units  in  many  places  where  water- 
cooling  would  formerly  have  been  considered  essential.  He  describes  how  special 
problems  involved  in  design  of  transformers  for  electric  furnaces  were  met  suc- 

cessively, and  reference  to  use  of  conservators. 
Testing  Transformer.»  by  the  Alternating  Potentionmeter,  Douglas  C.  Gall. 

Elecn.,  vol.  83,  no.  2167,  Nov.  28,  1919,  pp.  603-604,  4  figs.  Description  of 
test  made  upon  current  transformer  of  nominal  ratio  1  to  10,  secondary  fuU- load  5  amperes. 

TRAWLERS 

Diesel-Electric  Drive  for  Trawlers.  Motorship,  vol.  4,  no.  12,  Dec.  191S, 
pp.  32-34,  6  figs.  Account  of  trials  of  500-ton  fishing  vessel  with  heavy-oil 
engine  and  electric  transmission  for  propelling  and  auxiliary  power. 

TRENCH  DIGGING 

Steam  Shovel  Digs  Sewer  Trench  in  Narrow  Space,  George  C.  D.  Lenth. 
Eng.  Nèws-Rec,  vol.  S3,  no.  22,  Dec.  25,  1919,  pp.  1064-1066,  5  figs.  Illustra- 

ting me+hod  of  excavating  trench  between  footings  and  under  floor  of  bridge 
over  street. 

TRUCKS 

Use  of  Electric  Industrial  Trucks.  Textile  World  Jl..  vol.  56,  no.  17, 
Nov.  29,  1919.  pp.  lil-ïl3,-6  figs.  Illustrating  uses  of  tractors  provided  with 
safety  devices,  which  permit  employment  of  women  workers. 

Electric  Trucks  and  Tractors  in  Printing  Plants,  Bernard  K.  Dillon. 
Elec.  Rev.,  vol.  75.  no.  22.  Nov.  29,  1919.  pp.  895-897,  3  figs.  Illustrating 
methods  of  applying  electric  apparatus  to  handling  problems  of  such  plants. 

Using  Basements  and  Subways  for  Factory  Trucking,  Peter  F.  O'Shea. 
Factor^',  vol.  23.no.6,  Dec.  1919,  pp  1285-1289,  6  figs.  System  of  Fisk  Rubber 
Co.  for  fast  trucking  between  departments  and  between  buildings. 

TOLUENE 

The  Oîtîral  Solution  Temperature  of  a  Ternary  Mixture  as  a  Criterion  of 
Puritv  of  Toluene,  Kennedy  Joseph  Previtr  Orton  and  David  Charles  .Jones. 
Jl  Chpm.  Soc,  vols.  115  and  116.  no.  683,  Sept.  1919,  pp.  1055-1070,  6  figs. 
Method  said  to  be  particularly  applicable  to  detecting  and  estimating  petroleimi 
in  toluene. 

TOOLS 

Heat  Treatment  of  Alternate  Contact  Tools,  John  J.  Jones.  Jl.  Am.  Steel 
Treaters  Soc,  vol.  2.  no.  3,  Dec.  1919,  pp.  171-176.  Concerning  XLSe  of  pyro- 

meters, economical  management  of  heat-treating  plant  and  manner  of  treating 
such  tools  aa  punches,  dies  and  pneumatic  hammer  pistons. 

Reclaiming  High  Speed  Precision  Cutting  Tools  from  Scrap  Heap,  W.  H. 
Lloyd.  Iron  Trade  Rev.,  vol.  65,  no.  21,  Nov.  20.  1919,  pp.  1379-1383.  12  figs. 
Practice  of  large  plant. 

TOOL  ROOMS 

Making  the  Toolroom  Efficient.  F.  B.  Jacobs.  Iron  Trade  Rev.,  vol.  65, 
no.  20.  Nov.  13.  1919.  pp.  1326-1327.  It  is  held  that  economical  tool  room 
practice  depends  on  two  principal  factors;  installing  up-to-date  equipment  and 
routing  work  so  that  lower  priced  workmen  perform  simle  operations. 

Sm  City  Planning. 

TOWN  PLANNING 

TRACK  BONDING 

Soldered  Bonds  for  Track  Bonding,  G.  H.  McKelway.  Elec.  Rv  Jl.. 
vol.  64,  no.  20,  Nov.  15,  22.  29  and  Dec.  6  and  13,  1919,  pp.  899-901,  S  figs. 
Types  of  soldered  bonds. 

TUNGSTEN 

Political  and  Commercial  Geology  Series  No.  I — The  Tungsten  Resources 
of  the  World,  Frank  L.  Hess.  Eng.  &  Min.  Jl.,  vol.  108.  no.  IS,  Nov.  1,  1919, 
pp.  715-722,  1  fig.  Geographical  distribution,  indicating  control  exerted  by 
principal  nations. 

TUNNELS 

Cost  of  Driving  8,700  Ft.  of  Tunnel  by  Station  Men.  Eng.  &  Contracting, 
vol.  52.  no.  25,  Dec.  17,  1919.  pp.  689-690.  Figures  obtained  in  reconstruction 
of  canal  system  of  irrigation  district  in  Yakima  Valley,  Wash. 

The  Scranton  Tunnel.  Ry.  Engr.,  vol.  40.  no.  179,  Dec.  1919,  pp.  270-273, 
7  figs.  Total  length  is  4747  ft.  width  17  ft.  clear  inside  and  height  20  ft.  above 
and  2  ft.  below  rail  level.    Account  of  construction. 

TURBINES 

The  Possibilities  of  an  Aeronautical  Gas  Turbine,  C.  A.  Norman.  Automotive 
Industries,  vo  .  41,  no.  19,  Nov.  6,  1919.  pp.  914-917.  8  figs.  Discussing  report 
that  German  engineers  have  developed  aeronautic  gasoline  turbine  engine, 
writer  concludes  that  such  an  engine  is  a  possibihty  but  that  is  advantages  would 
not  be  of  consequence. 

See  also  HydrauUc  Turbines. 

TURBO-ALTERNATORS 

See  Electric  Gejieraturs,  A,  C. 

UNIVERSAL  JOINTS  | 

The  Universal  Joint.  Automobile  Engr.,  vol.  9,  no.  132.  Nov.  1919, 
pp.  411-412,  12  figs.  Concerning  calculations  involved  in  designing  of  various 

types. 
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WATER  POWER 

New  Horsepower  Formulœ,  P.  M.  Heldt.  Automotive  Industries,  vol.  41, 
no.  20,  Nov.  13,  1919,  p.  959.  Proposes  that  for  passenger  oar  engines  rule 
be  adopted  of  one  houre-power  per  10.5  cu.  in.  piston  displacement  at  1000 
r.p.m.  and  proportionately  more  at  higher  speeds- 

Water  Power  Resources  of  British  Columbia.  Elec.  News.  vol.  28.  no.  22. 
Nov.  15,  1919,  pp.  32-36,  5  fiffs.  Abstracts  of  report  issued  by  Commission  of 
Conservation  oi  Can.     Resources  are  estimated  at  3,000,000  hp. 

WATERPROOFING 

Suggested  Improvements  in  Waterproofing  Railroad  Structurés.  Eng. 
&  Contracting,  vol.  52.  no.  25,  Dec.  17,  1910,  pp.  701-702.  Such  as  having 
membrane  come  in  ready-made  sheets  on  work. 

WATER  PURIFICATION 

Chlori NATION.  Field  Methods  for  the  Chlorination  of  Small  Amounts  of  Water, 
F.  R.  Georgia.  Jl.  Am.  Water  Works  .^ssn.,  vol.  6,  no.  4,  Nov.  1919,  pp.  654- 
603,  1  fig.  Chlorination  was  carried  out  in  Lyster  bags.  Details  of  system 
used  for  effecting  continous  purification  of  water  as  it  was  Dumped. 

The  Chloramine  Process  as  Applied  to  the  Catakill  (Esopus)  Water,  Frank 
E.  Hale.  Jl.  Am.  Water  Works  Assn..  vol.  6,  no.  4,  Nov.  1919,  pp.  S04-817 
and  (discussion')  pp.  S1S-S22.  3  figs.  Concerning  reported  discovery  of  dead trout  and  other  fish  in  Esopus  Creek  after  treatment  of  water  was  started  with 
with  0.4  p.o.m.  chlorine. 

The  Effect  of  Chlorine  on  Periodic  Precipitation,  A.  W.  Foster.  Jl.  Pbys. 
Chem..  vol.  23.  no.  9,  Dec.  1919.  pp.  64.^-655,  9  figs.  Results  obtained  by 
using  chlorinated  tap  water  instead  of  distilled  water  in  experiments  on  absorp- 

tion of  ions  by  colloids. 

Filter  Nozzles.  Testing  Discharge  of  Sprinkling  Filter  Nozzles.  W.  Earle  Weller. 
Mun.  &  County  Eng..  vol.  57,  no.  5,  Nov.  1919.  pp.  203-204,  3  figs.  Tests 
made  by  Bur.  of  Eng.  of  City  of  Binghamton,  N.Y. 

Filter  Plant.  Water  Filtration  Plant  built  on  Gravity  Supply  at  Dundas,  Ont., 
built  at  low  Fitrure.  Contract  Rec..  vol.  34,  no.  48.  Nov.  26,  l_919,_pp.  1092- 
1096,  S  figs.  Capacity  of  olant  is  700,000  gallons  per  day.  It  is  said  to  have 
been  erected  at  cost  of  830,000. 

WATER   SUPPLY 

Army.  Keeoing  the  First  Army  Supplied  with  Water,  F.  W.  Scheidenhelm.  Jl. 
Am.  Water  Works  Assn.,  vol.  6,  no.  4.  Nov.  1919,  pp.  623-63S,  8  figs.  Work 
of  Water  Supply  Service.  Its  responsibility  covered  water  for  men.  for  animals, 
for  railways,  both  standard  and  narrow  gages,  and  for  hospitals  including  field 
and  evacuation  hospitals. 

Aviation  Fields.  Water  Supply  and  Sewage  Disposal  at  the  Military  Aviation 
Fields,  Posts,  Depots,  etc.,  in  the  United  States.  Robert  H.  Craig.  Jl.  Am. 
Water  Works  Assn.,  vol.  6,  no.  4,  Nov.  1919,  pp.  664-67R.  Experiences  are 
quoted,  such  as  for  instance  that  Imhoff  tanks  with  longitudinal  flow,  one: 
flowing-through  compartment  over  each  sludee  digestion  chamber,  settling 
rompartraent  with  steep  sloping  sides  in  less  than  1:1  and  with  gas  vent  area 
from  20  to  25  per  cent  of  total  tank  area  gave  best  results. 

Catskill.  Schobarie  Dpvelooment  of  the  Catskill  Water  Supplv  System  for  New 
York  City,  J.  Waldo  Smith.  Jl.  Am.  Water  Works  Assn.,  vol.  6,  no.  4, 
Nov.  1919,  pp.  639-653,  5  figs.  Project  involves  extending  system  36  miles 
north  from  Ashokan  dam  making  overall  distance  for  system  of  156  miles  from 
new  dam  to  terminal  reservoir  on  Staten  Isd. 

Metering.  Effect  of  Metering  on  Water  Consumption,  H.  P.  Matte.  Jl.  Western 
Soc.  Engrs.,  vol.  24,  no.  3,  March  1919,  pp.  133-148  and  (discussion)  pp.  148- 
152,  9  figs.  Based  on  records  taken  at  various  cities  both  before  and  after 
instaling  meters. 

What  Meterinc  of  Water  has  Done  for  a  New  England  City.  Contract 
Rec.  vol.  34,  no.  48.  Nov.  26,  1919.  pp.  1103-1104.  By  installing  meters  city 
of  Middletown,  Conn.,  is  said  to  have  reduced  its  water  consumption  from  133 
gal.  per  capita  to  78  gal.  per  capita. 

Waste  Prevention.  Water  Waste  Prevention  Surveys  in  Washington,  Paul  Lanham. 
Mun.  Jl.  &  Public  Works,  vol.  47,  no.  17.  Oct.  25,  1919,  pp.  250-254,  11  figs. 
Plan  and  organization  by  which  45,000,000  gal.  have  been  saved  daily. 

Disk-Depression  Method.  Disk-Depression  Method  of  Welding,  Chas.  H. 
Kicklighter.  Southern  Eng..  vol.  32,  no.  4,  Dec.  1919,  pp.  66-68.  12  figs. 
It  is  claimed  for  this  method  that  joint  efi'ected  by  it  has  greater  strength  than riveted  joint  and  that  greater  economy  in  production  is  secured  with  it. 

Engine  Cylinders.  The  Making  and  Welding  of  Engine  Cylinders.  Practical 
Engr..  vol.  60,  no.  1707,  Nov.  13,  1919.  pp.  23.3-234.  8  figs.  American  patent 
relating  to  welding  elbow-like  members  of  gas  passages  leading  to  or  from 
inlet  or  exhaust  ports  to  cylinder. 

Welding  Large  Mill  Engine  Cylinders,  L.  M.  Malcher.  Foundry,  vol.  47, 
no.  21.  Deo.  15,  1919,  pp.  908-909.  5  figs.  Repairing  70-in.  cylinder  of  Allis- 
Chalmers  twin  tandem-compounds  engine.  Also  in  Iron  Trade  Rev.,  vol.  65, 
no.  26.  Dec.  25,  1919,  pp.  1710-1711,  5  figs. 

Welding  Locomotive  Cylinders.  Am.  Mach.,  vol.  51,  no.  21,  Nov.  27 
and  Dec.  4,  1919,  pp.  932-933.  Symposium  presented  at  convention  of  Int. 

Ry.  Gen.  Foremen's  Assn. 
FoRQiNQS.  Fusion  Welding  Applied  to  Drop  Forgings,  S.  W.  Miller.  Acetylene  Jl., 

vol.  21.  no.  6,  Dec.  1919.  pp.  402-406  and  420-424.  Oxy-acetylene  and  electric 
welds  and  their  applicability  to  defective  forgings.  Effect  of  high  temperatures 
on  physical  structure.     Paper  presented  before  Am.  Drop  Forge  Assn. 

Foundry  Work.  The  Welder  in  the  Iron  Foundry,  David  Baxter.  Acetylene  Jl., 
vol.  21,  no.  6,  Deo.  1919,  pp.  410-416,  2  figs.  Applications  of  welding  in  foundrj', 
with  instructions  for  doing  various  classes  of  work. 

Steel.  Welding  of  Bessemer  and  Open  Hearth  Steel,  E.  Wanamaker  and  H.  R. 
Pennington.  Ry.  Elec.  Engr.,  vol.  10,  no.  11.  Nov,  1919,  pp.  406-408,  3  figs. 
Study  of  effect  of  impurities  and  result  of  electric  arc  on  various  composi- tions. 

Tanks.  Welded  Water  Tank  Constructed  from  Surplus  War  Material.  Acetylene 
Jl.,  vol.  21,  no.  6,  Dec.  1919,  pp.  400-401,  4  figs.  ̂   How  iron  sheets  originally 
made  for  shrapnel  protection  in  trenches  are  being  used  in  construction  of 
9700-gal.  water  tanks. 

Tests.  Tests  of  Welded  Materials  Maurice  Y.  Kapetansky.  Michigan  Tecbnic. 
vol.  32,  no.  3.  Oct.  1910,  pp.  201-213,  16  figs._  Results  of  chemical,  physical 
and  microscopical  tests  are  presented  and  their  relative  importance  in  deter- 

mining value  of  welds  is  discussed.  Use  of  microscope  alone,  it  is  noted,  saves 
a  great  deal  of  preparation  as  cost  of  preparing  specimens  of  microscopical 
examination  is  only  onc-forth  or  one-fifth  that  of  preparing  samples  for  physical 
test. 

Training  Welders.  Training  Welders  and  Cutters.  Acetylene  &  Welding  Jl., 
vol.  16,  no.  193,  Oct.  1919,  pp.  102-103.  Ability  required  by  prospective  welder. 
(Concluded.) 

Truck  Frames.  Welding  Truck  Side  Frames,  Bolsters  Side  Bars.  Ry.  Jl.,  vol.  25, 
no.  8,  Aug.  1919,  pp.  23-26.  Committee  report  presented  at  joint  convention of  Master  Car  Builders  and  Master  Mechanics. 

See  clso  Electric  Welding,  Ozy- Acetylene  Welding;  Thermit  Welding. 

WELFARE   WORK 

Strong  Background  for  Community  Work  Is  Formed  by  Bathhouses  and 
Laundries,  Donald  J.  Paker.  Coal  Age.  vol.  16,  no.  16,  Oct.  16,  1919,  pp.  634- 
637, 3  figs.  Results  obtained  by  coal  and  coke  company  in  Pa.  which  has  estab- 

lished installation  of  bathhouses  and  laimdries  in  mining  camp. 

WIND   MOTORS 

Wind  Motors,  Faville  C.  Poulton.  Sci.  Am.  Supp.,  vol.  88,  no.  2268. 
Nov.  15,  1919,  pp.  286-287.  Their  possibilities  and  limitations.  From  Roy. Soc.  Arts. 

WIRELESS  COMMUNICATION 

See  Radiotelegrapky;  Radioielcphony . 

WOMEN  WORKERS 

The  Works  and  Products  of  Messrs.  Barr  and  Stroud  Limited.  Engineer- 
ing, vol.  108.  no.  2803.  Sept.  19,  1919,  pp.  363-365,  4  figs.  Employment  of 

female  labor  at  these  works  is  said  to  have  shown  that  "women,  with  suitable 
training  could  prove  as  efficient  as  men  in  some  ordinary  instrument  making 
work."     (Continuation  of  serial.) 

WATER   WORKS 

The  Effect  of  the  War  Period  1914-1918,  and  Public  Control  Upon  the 
Water  of  the  United  States,  Leonard  Metcalf.  Jl.  Am.  Water  Works  Assn., 
vol.  6.  no.  4,  Nov.  1919,  pp.  785-803,  5  figs.  Review  of  500  decisions,  more  or 
less  effecting  water  works,  handed  down  by  courts  and  commissions  during 
four  and  onp-half  period  from  .Tan.  1915  to  May  1919. 

Present  Conditions  in  the  Waterworks  Field.  Eng.  &  Contracting,  vol.  52, 
no.  24,  Dec.  10.  1919,  pp.  668-669.  Committee  report  submitted  at  convention 
of  Am.  Soc.  Municipal  Improvements. 

WEIRS 

See  Water-Flow  Measurements  Weirs. 

WOOD 

Average  Weights  of  Various  Species  of  Wood.  Eng.  &  Contracting, 
vol.  52,  no.  22,  Nov.  26,  1919,  p.  610.  Table  giving  figures  computed  by 
U.  S.  Forest  Products  Laboratory. 

WOOD   WASTE 

The  Economy  of  Using  Waste  Wood  for  Heat  and  Power  Generation  in 
Woodworking  Establishments  (Die  Wirtschaftlichkeit  der  Abfallholzver- 
wendung  zu  Heiz,  und  Kraftdampf  fiir  Holzbearbeitungsbetriebe),  M.  A. 
Niischeler.  Zeitschrift  des  Baverischen  Revision s-Vereins.  vol.  23,  nos.  16  and 
17.  Aug.  31.  and  Sept.  15,  1919.  pp.  125-128  and  135-138.  4  figs.  Experience 
with  boilers  of  Cornwall  type  of  comparatively  long  construction  and  having 
only  one  large  flue  in  order  to  provide  large  heating  surface.     (To  be  concluded.) 

WELDING 

BuBNERS.  Improvements  in  Sprav  Burners  for  Welding  and  Cutting  Metals. 
Acetylene  &  Welding  Jl,.  vol.  16,  no.  191,  Aug.  1919,  pp.  157-158,  1  fig.  Appa- 

ratus is  arranged  so  as  to  permit  soaking  and  spraying  liquid  fuel  with  burner 
tube  by  oxygen  introduced  by  pressure. 

ZINC  BRONZE 

Five  Foundry  Tests  of  Zinc  Bronzes,  C.  P.  Karr.  Brass  World,  vol.  15. 
no.  10,  Oct.  1919,  pp.  320-322.  Proportional  limit,  tensile  strpngth,  elongation 
and  reduction  in  area  of  specimens  of  two  compositions,  88  copper,  10  tin. 
and  2  zincs,  and  SS  copper,  8  tin,  and .4  zinc. 
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AIRCR.\FT  CONSTRUCTION   MATERIALS 

AiaPLAN^  DoPB3,  Airplano  Dap&s  aad  Dioin!;.  W.  H.  Smith.  Set.  Am.  Supp., 
vol.  SS.  no.  2332  Dae.  27.  ItU.  pp  3S7  an!  .J)!  Mjthoi  of  ahrinkio?  and 
w:itcrproafinsî  fabric  of  aeroplane  wings.  From  fourth  anaual  report  of  Nat. 
Advisory  Committee  for  Aeronautics. 

AlRPLAVC  Wtsa  CovBai»a3.  Airplane  Win-?  Caverin^a,  Chirles  T.  Clcary.  Aviation. 
vol  7.  no.  II.  Jan  I.  192").  pp.  4S7-49D,  5  figs.  M3thoJs  of  covering  aerofoils and  methods  of  teatini;  fabric 

Molern  Wing  Coverings — MUerials  Uspd  and  Their  Apolication,  R.  G. 
Dort  Aerial  As;e.  vol.  10.  no.  12,  Jan.  5,  1919.  pp.  4:5î-4ô7  M.inner  of 
applying  dope  and  pigmented  protective  coverings.     (Concluded) 

RuBBSRTZGD  B.\LLOOM  Cuorss.  Permeability  of  Rubberized  Balloon  Materials 
(Die  GMiirchUssigvfit  voa  ^unniorton  BUlonstoTf^n),  Water  Fren^el. 

Chemiter  Zeitun?.  vol.  43.  no  lO"),  Au?.  19.  1919,  pp.  53'»-532.  6  fi-ïs.  Account of  testing  various  balloon  raiterials  as  to  their  permeability  and  its  dependence 
of  pressure  and  temperature  by  maans  of  an  interferometer, 

AIRSHIPS 

CoTiUERCiAU  .\ir3hip3  for  Civilian  Purposes,  W.  T.  Blake,  .\eronautic3,  vol.  17, 
no.  321.  Dec.  11.  1919.  pp.  S^I-oH.  Performances  of  types  of  2,0n9.009-cu. 
ft.  and  70,0T)-ca.  ft.  capicities  are  studied  and  possibilities  of  using  these 
types  for  commercial  purposes  are  deduced^ 

ALCOHOL 

Ethtleve  prom  Cokb-Ovev  Gas.  Ethylene  as  .Alcohol  from  Coke-Oven  Gases, 
Ernest  Bury  and  O-  Ollan  1er.  Iron  and  Coal  TraJ»s  R^v..  vol.  99,  nos.  2703 
and  270t.  Dec.  19  an  1  2^.  1919.  pp.  391-^95  anl  S.31-S32.  Possibilities  9f 
producing  absolute  ali^oh-il  from  cok<^-ovea  gas  are  pointed  out  and  chart  is 
given  illustrating  derivation  of  alcohol  ani  its  derivatives  from  coke-oven 
gas.  Ethvleoe  is  sai  1  to  be  absorbed  by  coke-oven  gas  at  temperature  of 
60  to  SD  deg.  cent.     Paper  before  Cleveland  lostn.  of  Engrs. 

Fuel.  Three  New  Sources  of  Fuel  .\lcohol-  Automotive  Industries,  vol.  42.  no.  2, 
Jan.  8,  1929.  pp,  89-83.  Processes  for  proluction  of  alcohol  from  molasses, 
wood  waste  and  acetylene  described  in  techùcal  aopendices  to  German  war- 

time law  creating  an  alcohol  monopoly.  Commercial  prospects  of  processes 
are  discussed. 

ALUMINUM 

Castisqs.  Casts  Large  Tonnage  of  Aluminum.  Foundry,  vol.  48.  no.  1,  Jan.  1, 

"1923,  pp.  17--23,  13  fi^-i.  Attention  is  cillei  to  system  in  Datroit  foundry, which  p-^rmits  continuous  pouring  ani  automitic  removing  of  cistings  from 
moulding  floor. 

ALUMINUM  ALLOYS 

ALDMiNOU-M.\GSESHjM-CopPEit.  Maohaoical  Propsrties  ani  Resistance  to  Cor- 
rosion of  Rolled  Light  Alloys  of  ̂ .luainum  anl  Mi^nesium  with  Copper  with 

Nickel  and  with  Mnjinese,  F.  D.  Mjrica.  R  G.  WUtenierg  ani  \  N.  Finn. 
Dept.  Commarce.  Scientific  Papers  of  Bjr.  of  Stauiirds.  no.  132.  Oct.  25, 
1719.  13  pp..  3  fi?5.  Alloys  of  alaninu  n-mignesium-copper  were  found  to 
be  superior  in  all  coalitions  to  those  of  other  series  in  respect  to  tensile  properties. 

Iro:»,  Nickel,  Mv^jqwesb  a:^d  .Av^^«o^^Y.  Trausformitions  Experienced  by 
Certain  .Muminum  .\ll0y3  (Sur  lis  transform  itions  sujies  par  certains  alliages 
d'aluminium).  Leon  G-iillet.  Comotes  rendus  des  séannes  de  1' .Académie 
des  Sciences,  vol.  lo9,  no.  22.  D^c.  1.  1713.  pp.  U12-1913  .Alloys  experimented 
on  were:  -Aluminum-iron  with  77.55  per  cent  iron;  aluminum-nickel  with  G2  52 
per  cent  niokpl;  aluminum-min^anese  with  S5.4  per  cent  manganese  and 
alaminum-antimony  with  79.86  per  cent  antimony. 

AMMONIA 

O.^iDATiov  OP.  The  Citalyst  for  the  Oiiittion  of  .\mmonia,  G.  A.  Perley.  Chem. 
&  Metallurgical  En?.,  vol,  22.  no.  3.  .Jin,  21,  1929.  pp.  125-129.  Use  of  suitably 
preheated  air-am  noaia  mixture  is  pointei  out  as  most  important  for  produc- 

tion of  sufiiieatly  hl^h  temperature  for  raoid  reaction  velocity  of  desired  reac- 
tion. It  is  believal  thit  U32  of  oUtinum  giuze  of  0  0)25  in,  diam?ter  wire 

and  129  to  159  m^h  is  mire  convenient  than  one  of  89  mssh  because  it  decreases 
free  gas  space  between  wires. 

The  Commercial  0<i  lition  of  Ammonia,  George  Arthur  Perley.  Jl. 
Indus.  &  Eng.  Chem.,  vol.  12.  no.  1,  Jan  1929.  op,  5-16.  2  fi^s.  Survey  of 
work  done  by  various  investigators,  specially  at  Bur.  of  Mines.  (To  be  con- 

cluded ) 

XoaMAL  Value  iv.  "Normal"  Value  in  Appraisals,  Cecil  F.  Elraes.  Eng.  & 
Contra.^ting.  vol  53.  no.  3.  Jan.  21.  1929.  po,  63-79.  4  a;s.  Chirts  representing 
average  cost  of  various  basic  commlities  for  a  number  of  years  are  presented 
and  qjestion  of  determining  fro  n  thsm  average  value  of  each  commodity  ia 
discussed.     Paper  read  before  III.  Gas  Assn. 

APPRENTICES.  TRAINING   OF 

FoD.SDBY.  Training  M*în  tor  Founiry  Dities.  C.  C.  Sehosn.  Foundry,  vol.  48, 
no.  2.  Ian.  15.  1920.  pp.  59-61.  CUims  thit  existing  ooniittons  in  foundry 
labor  demand  more  general  use  of  short  time  training  systems  for  apprentice 
labor  and  unskilled  help  now  available. 

ARCHES 

D^iQN.  Influence  Lin<î3  Aoolied  to  \rch  Dasign,  G.  R.  Mignel.  Engineering, 
vol.  !0S.  no.  2S17,  Dae.  2Î,  1919.  pp.  Sl3-*n.  6  fiîs.  Et-^molifias  methods 
of  plotting  influence  lines  for  designiag  arch  to  withstand  rolling  loads. 

Reinforced-Concrete.  Studv  of  a  Reinforced-Concrete  Arfh  (Estudo  de  um  arco 
de  ooncroto  armadoV  M  ichado  d?  C')3ta.  Boletin  do  Institutn  de  Engenharia, 
vol.  2.  nos  0  ani  7.  .\pril  and  Aug.  1919.  pp  355-369  and  391-420.  8  figs. 
General  theory  of  stresses  ia  first  presented  and  its  application  is  subsequently 
illustrated  by  working  out  design  of  arch  of  150-ft.  span. 

ASPHALT 

SoFfE.vrvQ  PotVT.  Determination  of  the  Softening  Point  of  Asphaltum  and  other 
Plastic  Substances,  D.  F.  Tw-ss  ani  E.  A.  Murphy.  Jl.  Soc.  Chem.  Indus.. 
vol.  3^,  no.  23.  Daft.  15  I9i9.  pp.  49>r-t9)r.  2  figs.  Arrangements  to  simplify 
introduction  of  bituminous  m:itorial  into  tube  in  Kramer-Sarrow  method. 

AUDIO  NS 

See  Radtoteleoraphy,  Audions. 

AUTOMOBILE   ENGINES 

Camerov  Air-Cooled.  The  Cameron  Air  Cooled  in  a  "  Comeback."  Automotive 
Industries,  vol.  41,  no  21.  Dp-î.  11.  1919,  pp.  1164-1166.  6  figs.  Valves  are 
operated  by  groove  cams  mounted  on  crankshaft  in  bottom  of  crank  case. 

Camsuapts.  The  Problems  in  Designing  an  Engine  Camshaft— II,  Don  T.  Hastings. 
-automotive  InduHries,  vol.  41.  no.  23,  Dec.  4,  1919.  pp.  1116-1124,  4  figs. 
Comparaison  of  action  obtained  from  tangential  and  mushroom  cams. 

Crankshaft  VrnRATTON.  How  to  Prevent  Torsional  Vibration  in  the  Camshaft, 
P.  M.  HMdt.     Automotive  Industries,  vol.  42,  no,  1,  Jan.  1,  1920.  pp   26  28, 
3  figs.  Dimper  with  very  thick  web  in  which  holes  were  drilled  for  coiled 
springs  that  press  togr-ther  friction  plates  at  both  sides  of  web  is  said  to  have 
proven  entirely  satisfactory. 

Cylinder  Mvc^itNiNa.  Automobile  Cylinder  Blocks.  Automobile  Engrs.,  vol.  9. 
no.  133.  Dec.  1919,  pp.  421-423,  5  figs.  Notes  on  special  machines  for  mass 

production. 
Foel  Pomp.  An  Intersting  Invention.  Autocai,  vol.  43.  no.  1261,  Dec.  20,  1919, 

p.  1152,  2  figs.     Fuel  pump  having  no  loose  valves. 

Ignition.  A  Flexible  Closed  Circuit  Tvpe  of  Ignition,  Automotive  Industries,  vol  41 , 

no.  23.  D^c.  2».  1919.  do  rJïS-rJî'ï.  5  fi?s.  System  which  may  be  changed 
from  four-oylinder  ignition  set  to  one  adapted  to  six-cylinder  machine. 

LoBRiCATiNQ  OiLS.  Engine  Oils.  W.  R.  G.  '^.tk'ms.  Automobile  Engr..  vol.  9,  no.  133, Drc.  1919.  00.  42>-t2),  O  itlin-î  of  chemical  inl  physical  tests  usually  applied 
to  oils,  and  discussion  of  aerviceableness  of  each. 

Premier  Valve  Mecfï\NisM.  D3tails  of  Valve  M'^chaniam  on  New  Premier.  Mf^tor 
Age,  vol.  37.  no.  2.  Fan.  8.  1929,  p.  39.  2  fi^s.  Ro^kor  arms  are  lubricated  by 
wick  system  ani  end  of  rocker  arm  has  rolling  action. 

Recent  Patents.  Inventions,  B.  H.  Divias.  Autocar,  vol.  43,  no.  1262.  Dec,  27, 
1919.  pp.  1177-117J.  13  figs.  Review  of  and  oommsnts  upon  recent  automobile 
and  aero  engine  patent  specifications. 

Rotary  Valve  for.  A  Rotary  Vilve  not  Mived  by  Pressure  in  Cylinder.  Auto- 
motive Inldstries.  vol.  tl,  no. ^5,  Dao.  IS.  1*19,  p.  1217,  4  figs.  Valve  receives 

its  n:itioa  from  cam  disc  and  begins  to  move  only  after  spent  gases  have  been 
eliminated. 

Valves.  Valve  Failures  ani  Valve  Steels  in  Internal-Combustion  Engines,  Leslie 
Aitchison.  Engineering,  vol.  108.  no.  2816,  D.^c.  19,  1919.  pp  834-336  3  figs. 
Properties  of  valve  steels,  esopicially  hardness  after  cooUng  in  air  from  different 
high  temperatures.  (Conùladed.)  Paper  read  before  Instn.  Automobile 
Engrs. 

AUTOMOBILES 

Design.  Current  Tendencies  in  .Automobile  Dasign,  E.  de  Norm'^nville.  Engineer, 
vol.  138,  no.  3339.  Oct.  21,  1919,  pp.  49i-499,  7  figs.  Rfimarks  on  designs 
exhibited  at  Olymoia,  EugUni.  Tyler  and  Napier  engines  are  particularly 
considered  as  exemplifying  recent  progress. 

Headughts.     Anti-Dazzle  Device.    Autocar,  vol.  44,  no.  1263,  Jan.  3, 1920,  pp.  16-17, 
4  figs.  Various  davices  are  illuitrated.  Preventing  any  01  b^ams  of  lamp  to 

shine  into  person's  eyes  is  mentioned  as  principle  of  practically  all  anti-dazzling devices. 

Radiators.     A  Mew  Style  Winter  Radiator.     Automotive  Industries,  vol   42,  no.  1, 
^^Jan.  1,  1929,  p.  17,  1  fi?.     Device  consist;^  of  drawn  ste^l  shell  fitting  over  core 

of  radiator  and  Is  attached  by  four  bolts  which  pass  through  it. 

Stabting  and  LraariNG.  .A  Single  Unit  Starting  and  Lighting  System  Developed 
in  France.  Automotive  Iniustries,  vol.  41,  no.  26,  D^c.  25,  1919,  pp.  1257 
and  12J9,  4  fijs.  Ei^antials  of  D/nistart  which  is  combined  generator  and 
starter  having  both  shunt  and  series  field  winding, 

TiRB  M  vNUPACTCTRE.  The  Mechanical  B  aiding  of  Pneumatic  Tyre  Casings.  India- 
Rubber  Fl  .  vol.  58.  no.  22.  .>Iov.  2».  1919,  pp.  9-10,  2  figs.  By  Thropp  patent 
tire  building  michin^.  Distinct  feature  of  michine  is  two  guide  plates  which 
are  op,-riteJ  throu'jh  right  and  left-hand  screws  geared  so  that  turning  of 
one  handle  brings  guide  plates  closer  together  or  further  apart. 

Valves.  Valve  Failures  and  Valve  Steels.  Leslie  Aitchison.  Automotive  Industries, 
vol.  41,  no.  23.  D^o.  25,  1919,  pp.  1251-1233,  3  figs.  Gives  account  of  experi- 

ments that  have  been  raida  to  obtain  knowledge  of  properties  which  should 
be  possessed  by  valve  anl  iniioates  best  mithoU  of  selecting  suitable  valve 
steel.     Paper  read  before  Inst,  of  Automobile  Engra. 

J 
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HaiB.  CoMBoal  and  Severe  Applieatioiu  of  Hair  D»liir>(  Bc4tin^.  vol.  IS,  do.  12, 
Dec  30.  1019.  pp  19-11.  fl  &n  ServMv  la  bieach'-ry.  «revins  luiU  foundry, 
■*^*^'**  a^op,  power  plant  aAd  autfar  retiaery  daeoribed  in  da^Ail  and  illuatrated. 

BENZOL 

Uaaaamaor.     Bntiih  PUae  lor  Market iix  BeaaoL    Caa  A<e  *al  tS,  rto.  1.  Jaa  10. 
1930,  pp   28-33,  3  fica.     OrcaDiaalton  and  «ork  of  nciety  foriucd  io  Eoclaad 

^to  adkcrtiar  and  introdooe  bcnaul  aa  moiur-cmr  fuel 

BLAST-FURNACE   GAS 

fiaiama.  Biaal  Fmaea  PUou  Inaiall  EIr-iriral  PrertpiutioB  f^  CleenitK  Gaa. 
N.  H.  Cellart.     Biaat  Puraaac  A  MKr\  P<aiit.  vol  *>   no   1    J>n    I030.  p(>  SI  M. 
A  fiaa.      Potata  out    reooomiM   in    fu^narc*   op«H-mtàou   riTK-t'^    by    pu   rl'-Ai^.rtf. 
and  e— aMralee  etiiae>io— to  »et  daaniix  anj  aJ.auiacea  ol  dccutral  prcri^Mia- 
tiOB 

Claaaii«  Blaal  Furoaec  Ga«  by  Electnml  iVreifaui ton  Am  Gaa.  En( 
JL.  vol.  111.  BO  S.  Jan  17.  I')/),  pp  \hK%  and  S2-S1  Rrealu  of  artoal 
■aaaureMeal  are  laid  to  bave  ah.iva  tkai  «lectjieal  prertpttatiun  «-an  rt.an 
car  to  leM  tbnn  oaa  tentk  crvia  of  dial  per  ruble  foot  ol  gaa  at  «taudArJ  ooa- 
yiiflnr 

Tke  CVaaii«  of  Blaat  I' BO    37(0,  Dae    19.   1919.  i 
HaB«art-BcU  dry  plant  for  ■  i 
«alar. 

BOILEK   OPERATION 

■noa    OownoL.     Uacas    ComSu^tion-Caafral    Refutalur      Pever.    vol     &0. 
aa   17.  OaL  31.  1919.  pp    «I'M'.ii.  «  <!(•     dyatca  abirh  r<«uUtaa  furl  aad «lib  flow  of  eteam 

Tba  K'. Ltac  3e. 

aiaua.     ̂ «r  iVaar  ITart,  Htl^^mm  JVannai. 

BiuaeroL'NDisG 

^■B  Brak*  <M  Qaola  Tniaa      Rr    '>aa 
t  1^      Teau^  pr«eUc«  ut  Ureal  liidma 

Kict-nur  Koaaarea  roa.  Electric  Faraaeaa  lor  Braaa  M<tl>ac. — I.  MeA  W«M, 
«ul  67  iiu  1772  Jan  i  IU3U  a  i  Coap.raii<e  valia  e<  dUauie  Iwaa^ 
»itb  furnaoae  bcated  eiUb  awl.i  f«*cl  or  aiM. 

BRIDGES 

CoaaTh  1  t.:»    1  au 
:.-  a<&*4i*ata 

iidit   ^^-iM  j^  .AlMiii  im    aora tmi  to  iiwli  •«%. 

^       )l  Hpeaa  a<  IXbeaM C\ymrm  o'  Hri>l<<tf.  Heary  tf   Jaaoby      CtKBill  Civ    ei«r  .  eeJ   »   aa  1.  Nar. 

^<jairB^o«»  are 

Spam  l.LSQmé      .\  llrvkcv  of  Reoaot  .Mvaaow  .a  tbr  LMatb  al  < 

Si-viU. 

BRIDGES,  CONCRETE 

LlLAOaaMa  ana  K^riwkttx  .  Q.-ktrtm.*       ft  |>  .  «>    B.'-.-ice*  of  ̂ ««I  aikl 

Charl,- 

2  &«. 

for   liar  ^  >.  «a^  and 
anproitOMU    ».Uv»«.*ta    ,>.    *if^    re — '.^i^-it^^i   i^    — 'Vii-'     4     _  uni  illaa    lac 
aUo  and  T-beain  apaaa  vilb  l6-foo4  roadaray. 

BRIDGES,  urr 

Siaacaa  BaarcL*      Baarulc  Brider,  (.arisi  of  lu  Type.  W    T 
World,  vol    Ifl.  fw>    I     Jan    I.   1930.  [h>     II   I«.  3  &ca      DcUuk  al 
lr\i!.f  ...t.  i\  I.*.  ..f  •  »*  ..1-    ■  f  .-:*.-  t..  r  •  T'     ̂ 1 ,    r J    ;     ̂ , 

BRakClll">L. 

■mi 

a.  Prmak  U  Marak.    Gaa. 

'  kefaaa-aia. 

SaT-Cr>a  poa     Hru,A<-h nt  a*  ao  Aid  to  Grr-.- 
Marbr  .  Vol  33.  Bu  i.  Jan  8.  1*30.  pt. 

BUILDINGS 

Cocana.  Dtappaaonaa.    TSe  Proiertiaa  of  C«Mre«e  BaiHiai  Aaalaai  Da^. 
F„.   *i-.  1..-.  ..,  >,.'  ■._•  '..  J-   :>-     <;    :■-;.  ..£■  :v.  TJI  t^      llUptraiaa 

.  or  fktàmmt%  ar»1  reel 
'C«ioa  a*  éa  Trereai 

BULKUEAD6 

Coacanr      \  I,..  C— '^      -'-v  " -■• -^  '      ".  laley  AbfcaW.    Ba»  Thmi  liai. 
v..t    u    f>.,    .•'    IV     :i    :  '        .  '     n     BJfckr«fi  «ae  ka*  ba  ̂ fTiiaa 
hnc  of  eoi.-rrt*  \^e*  K\:i  IJ  '.\    --ruic-te  kul  pUnaa  barb  ̂   ikiai  pflaa  aM«aa 
ol  ratnlereed  uoaanta  aUba  vbtcb  apiaaed  Ira*  pila  la  pde.  | 

BUREAU   OF   MINES 

Oatiaaiiama.     TW  Barvaa  of  Mia»     Uaiaareal  bv.  aai  tl,  aa-  I.  J«a    ItSt 
pp.  33-39,  9  fie»      lu  orcaniaatiaa,  Ua  | 
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Ck}NiCAL,  Calctlation.  Study  on  the  Calculntion  of  Conical  Bushinpa  (Beitrag 
tur  Bcrerhnune  von  keccUgen  Hûlsen),  H.  Bonté.  Zeitsrhrift  des  Vcreins 
deutscher  Ingenieure.  vol.  63,  no.  38,  Sept.  20,  1919,  pp  823-026.  11  figs.  Used 
in  connecting  piston  and  piston  rod,  crosshead  and  piston  rod,  etc. 

Armorbd,  Defects  in.  Defeats  in  Armored  Cables  (Recherche  des  défauts  dans  lee 
cables  armés),  G.  Lebaupin.  Elertricien,  vol.  49,  no.  1242,  Dec.  15,  1919, 

pp.  250-2.S2  Based  on  writer's  experience  with  line  of  350  km.  carrying  energy at  15.000  volts. 

CALORIMETERS 

CoNSTRUcnov  Calorimeters.  Power  Plant  Eng.,  vol.  24,  no.  1,  Jan.  1,  1920, 
pp.  95-97,  3  fitçs.     How  constructed  and  used  r  i 

Testing  Heat  Vulues  of  Fuels.     Power  Plant  Eng.,  vol.  24,  no.  1,  Jan.  1, 
1920,  pp.  97-99,  3  figs.    Calorimeters,  their  construction  and  use. 

CAMS 

Dbbiok.  Cam  Operation  of  Valves.  T.  L.  Sherman.  Automobile  Engr.,  vol.^  10, 
no.  134.  Jan.  1920.  pp.  2-5. 12,  figs.  Analytical  design  of  cams  of  predetermined 
performance. 

CANALS 

Irrigation,  Concrete-I<ined.  Method  of  Lining -Irrigation  Canal  with  Reinforced 
Concrete.  Eng.  &  Contracting,  vol.  53.  no.  2,  Jon.  14.  1920,  p.  So.  1  fig. 
concrete  lining  is  3  in  thick,  of  1 :2:4  nûx,  and  is  reinforced  with  No.  11  electric 
welded  12  in.  by  12  in.  mesh  wire. 

CARS 

Awttstable-Gage.  DesÎRn  Developed  by  Swiss  Industrial  Society  of  Neuhausen 
for  Adapting  Wheels  of  Railway  Cars  to  Different  Track  Gages  (Dispositif 
df  la  Société  industrielle  suipse  de  Neuhausen,  pour  faire  varier  l'écartem^nt 
dea  roups  de  wagonB).  Génie  Civil,  vol.  75,  no.  23.  Dec  6.  1919,  pp,  578-57©, 
1  figs.  In  order  to  separate  wheels  or  bring  thotn  clofer  together  car  is  run  over 
spei'ial  length  of  track  rails  of  which  are  inclined  to  direction  of  travel  and 
in  center  of  whir'h  rack  engages  with  small  gear  operating  mechanism  separating 
wheels  or  bringing  them  together. 

Flbxibie  Axles,  Cxtrte  Rehistancf.  Behavior  of  Free  Flexible  Axles  in  Railway 
Car»  on  Curves  (Das  Verhalt''n  der  froien  Lenkachsen  bei  der  Bewegung  der 
E's^nbahnwagen  in  Gleisbogen).  Chr  Boederker.  Zentralblatt  der  Bauver- 
waltung.  vol.  39,  no.  62,  July  30.  1919,  pp.  361-360,  9  figs.  Calculation  of 
resistance  values. 

Inspection.  Inspecting  Cars  in  Interchange.  Ry.  Mech.  Engr.,  vol.  93,  no.  12. 
Dec.  1919,  pp.  722-724.    Suggested  manner  of  procedure. 

CAST   IRON 

SvNTHETic.  Synthetic  Cast  Iron,  Charles  Albert  Keller.  Chem.  &  Metallurgical 
Eng.,  vol.  22,  no.  2,  Jan.  14.  1920,  pp  83-83,  2  figs.  Outlines  continuous  process 
of  rapid  carburization  during  melting  of  steel  turnings,  said  to  produce  cast 
iron  and  somi-steel  of  exceptional  purity  and  exact  chemical  analysis  for  manu- 

facture of  heavy  shells  and  high-grade  castings.  From  paper  presented  to 
Iron  &  Steel  Inst. 

CEMENT 

Effect  of  Calcium  Sulphate.  Effect  of  Sulphate  on  Cement,  J.  C.  Witt.  Eng, 
World,  vol.  16.  no.  2,  Jan.  15,  1020,  pp.  83-87.  2  figs.  Experiments  at  Chemical 
Laboratory.  Bur.  of  Sci.,  Manila.  It  was  found  that  cement  ground  in  regular 
way  at  plant  must  have  sulphuric  anhydride  content  of  1.8  per  cent  to  insure 
normal  set.  Effects  of  exposure  to  air  and  of  additions  of  hydrated  lime  were 
found  to  be  independent  of  sulphuric  anhydride  content. 

Solubility.  The  Solubility  of  Portland  Cement. — Its  Relation  to  Theories  of  Hydra- 
tion, J.  C.  Witt  and  F.  D.  Reyes.  Concrete,  Cement  Mill  Section,  vol.  16, 

no  1,  Jan.  1920,  pp.  13-17.  1  fig.  Factors  that  effect  solubility  were  found  to 
be  (1)  absence  of  carbon  dioxide,  (2)  method  of  a'^itation,  (3)  fitness  of  grain, 
(4)  volume  of  water  and  (5)  time.  Of  these,  volume  of  water  ia  said  to  be 
most  important.  Investigations  at  laboratory  of  General,  Inorganic  and 
Physical  Chem.,  Bur.  of  Sci.,  Manila,  P.  I. 

CEMENT   MANUFACTURE 

RoTABT  Kilns.     Preheating  Air  for  Rotary  Kilns,  S.  H.  Harrison.     Concrete,  Ceraen  t 
^^  Mill  Section,  vol    16,  no.  1,  Jan.  1920,  pp  9-U.  2  figs.     Method  of  calculating 

theoretical  maximum  temperature  of  preheated  air  under  ideal  conditions. 

Wet  Process.  New  Wet  Process  Plant  of  the  Indiana  Portland  Cement  Co.  Con  - 
Crete,  Cement  M:ll  Section,  vol  16,  no.  1  Jan  1920,  pp  1-9.  9  fig«i.  Capacity 
for  plant  is  1500  bbl.  Storage  and  mixing  tanks,  slurry  and  clinker  elevators, 
hoppers,  platforms  and  machinery  supports  are  of  reinforced  concrete;  piers  for 
kilns  and  heavy  machinery  are  of  massive  concrete. 

CENTRAL  STATIONS 

Economical  Operation.  Central-Station  Operation  and  District  Heating  Service, 
I.  L.  Kentish-Rankin.  Elee.  Rev.,  vol.  7,  no.  1.  Jan.  3. 1920,  pp.  19-21.  Points 
out  opportunities  for  increasing  revenue  and  conserving  fuel. 

Rate  Making.  Central-Station  Rates  in  Theory  and  Practice,  H.  E.  Etsenmenger  . 
Elec.  Rev.,  Chicago,  vol.  75,  no.  26,  Deo  27,  1919,  pn.  1048-1053.  Questions 
involving  valuation  of  physical  and  intangible  property  of  utility. 

CARS,  FREIGHT 

Maintenance.  Economics  of  Freight  Car  Msintenance  and  Operation,  L.  K.  Sillcox. 
Ry.  Age.  vol.  67,  no.  26,  Dec.  26,  1919,  rp.  1227-1231,  1  fig.  Discusses  relative 
saving  effected  by  rebuilding  or  retiremen  f 

Number  Needed  Before  1923.  Production  Is  Limited  by  Lack  of  Freight  Cars. 
Ry.  Age.  vol.  6S.  no  1,  Jan.  2.  1920.  pp.  27-32,  3  figs.  Writer  notes  that  equip- 

ment has  not  kept  pace  with  growth  of  traffic.  He^believes  that  800,000  oars 
will  be  needed  in  next  three  years.  _j.3n 

CARS,  PASSENGER 

London  Subwat.  New  rassenger  Car  on  the  Metropolitan  Railway.  Ry.  Gaz., 
vol  32.  no.  1,  Jan.  2.  1920,  pp.  21-24,  5  figs.  Provided  with  five  swing  doors 
on  each  side  and  accommodation  of  58  seats. 

Number  Needed  Before  1923.  24,500  Passenger  Cars  Needed  in  Next  Three 
Years.  Ry.  Age,  vol.  68.  no.  1.  Jan.  2,  1920.  pp.  37-40,  2  figs.  Is  based  on 
past  record  in  10  years  up  to  June  30,  1915  in  which  time  it  is  said  passenger 
traffic  increased  48  per  cent  and  number  of  passenger  cars  increased  35  per  cent 

CARS,  REFRIGERATOR 

C.  P.  Ry.  Refrigerator  Cars  for  the  C  P.  R.  Ry.  Mech.  Engr.,  vol.  93,  no.  12, 
Dec.  1919.  pp.  713-716,  4  figs.  Steel  underframe  construction,  41  ft.  long, 
fitted  with  tank  bunkers,  meat  racks  and  ventilators. 

CARS,  TANK 

Maintenance.  Tank  Car  Maintenance.  Ry.  &  Locomotive  Enç.,  vol.  32,  no.  12 
Dec.  1919,  pp.  361-362.     Importance  of  proper  repairs  of  friction  draft  gears' 

CASE   HARDENING 

Calcium  Cyanide.  Heat  Treating  Methods  Improved  in  1919,  B.  F.  Weston. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1.  Jan.  1920.  pp.  113-114.  Nbtably 
by  use  of  calcium  cyanamide  in  case  hardening. 

Stebl.  Case  Hardening  of  Steel,  Walter  Rosenbain.  Automotive  Industries,  vol.  42, 
no.  2.  Jan.  8.  1920,  pp.  74-76,  2  figs.  Outline  of  principles  underlying  process 
and  discussion  of  recent  improvements  in  it  which  overcome  tendency  for 
case  to  crack  and  fleck  off. 

Cast  Iron.  The  Casehardening  of  Steel — II,  J.  F.  Springer.  Ry.  Mech.  Engr., 
vol.  93,  no.  12.  Dec.  1919.  pp.  731-735,  1  fig.  Chart  showing  relation  of  time 
and  temperature  to  depth  of  impregnation. 

CERIUM 

Castings  from.  Cerium  and  Its  Alloys,  Charles  Vickers.  Brass  World,  vol.  5. 
no.  11,  Nov.  1919,  pp.  330-332,  3  figs.  Specifications  contained  in  United 
States  patent  for  "  process  of  making  castings  of  rare-earth  metals  and  their 

alloys." 
,    CHAINS 

Roller  Standardization  of.  The  Standardization  of  Roller  Chains.  Automotive 
Industries,  vol.  42.  no.  1,  Jan,  1,  1920,  p.  33,  1  fig.  Standard  adopted  by 
Assn.  of  British  Chain  Manufacturers. 

CHEMICAL  CONSTANTS 

Determination.  Note  on  the  Determination  of  Chemical  Constants,  Alfred  C. 
Egerton.  Lond.,  Edingburg  &  Dublin  Phil  Mag.,  ol.  39,  no.  229,  Jan.  1929, 
pp.  1-20.  Methods  of  calculating  chemical  constants  and  conditions  necessary 
for  obtaining  accurate  results  are  discussed.  It  is  claimed  that  the  older 
formuln  by  which  most  of  constants  were  calculated  leads  to  ret<ult  without 
physical  significance.  Formula  which  should  be  used,  writer  contends»  requires 
knowledge  of  specific  heat  of  substance. 

CHIMNEYS 

Heat  Losses  in.  Reading  Chimney  Losses  Direct  from  CO"  Charts.  C.  C.  Phelps 
Power  Plant  Eng.,  vol  24,  no  2,  Jan.  15.  1920,  pp.  133-136,  6  figs.  Illustrates 
why  average  CO^  does  not  indicate  chimney  loss. 

CHUCKS 

Magnetic.  Relative  Ghaxacteristics  of  Magnetic  Chucks,  O.  A,  Kenyon.  Meob. 
World,  vol.  66,  no.  1719,  Deo.  12,  1919.  pp  279-280,  5  figs.  Outline  of  principles 
embodied  in  construction  of  magnetic  chucks. 

CLUTCHES 

See  Couplings,  Flextblt^Clutck. 

COAL 

Ash,  Fusibility  of.  Fusibility  of  Coil  Ash  from  Eastern  Coals,  W.  A.  Selvig,  D.  C. 
Brown  and  A.  C.  Fieldner.  Chem.  &  Metallurgical  Eng.,  vol.  22.  no.  2, 
Jan.  14,  1920.  pp  80-Sl.  Table  giving  results  of  tests  of  standard  mine  samples 
collected  by  representatives  of  Bureau  of  Mines,  U.  S.  Geol.  Suevey.  or  by 
various  State.     Geol.  Surveys,  according  to  methods  used  by  Bureau  of  Mines. 
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COPPER  METALLURGY 

Production  from  Secondary  Material.  Production  of  Copper  from  Secondary 
Material,  Lawrence  Addicks.  Chera.  &  Metallurgical  Eng..  vol.  22.  no.  3, 
Jan.  21,  1920,  pp.  119-122,  1  fig.  Methods  of  sampling  niiscellaneouB  products 
entering  refinerj".  their  treatment  in  regular  or  special  furnaces  wnth  discussion 
of  commercial  possibility  of  recovering  some  of  impurities  as  metallic  by- 
products- 

COST  ACCOUNTING 

Economic  Requirements.  Cost  Accounting  in  the  "  New  Industrial  Day,"  G. 
Charter  Harrison.  Indus.  Management,  vol.  58.  no.  6,  Dec.  1919,  pp'  441-444; 
also  vol.  59,  no-  1,  Jan.  1920.  pp.  13-17,  1  fig.  Opinion  is  expressed  that  account- 

ing profession  faces  crisis  and  great  responsibility  in  its  relation  to  industrial 
production.  Also  that  cost  accounting  must  fulfill  its  duty  in  industrial 
economics  and  should  parallel  actual  costs  and  established  standards,  sho^ving 
why  first  varies  from  latter  if  such  is  the  case. 

Laboratories.  The  Value  of  Cost  Accounting  in  Commercial  Laboratories,  William 
W.  Caswell.  Jl.  Indus.  &  Eng.  Chem..  vol.  12.  no.  1.  Jan.  1920.  pp.  79-81. 
Economical  aspect  of  installing  system  of  cost  accounting. 

See  also  Steam  Power  Plants. 

Molding  Methods.  Efficient  Rig  for  Making  Cylinders,  J.  R  Anderson.  Foundry 
vol.  48,  no.  11,  Jan.  1, 1920,pp.  15-16,  4  figs.     Suggested  design  of  rig. 

DIES 

Design  of.  The  Design  of  Upsetting  Machine  Dice — I.  Mech.  World,  vol.  67, 
no.  1722.  Jan.  2.  1920.  pp.  2-3,  1  fig.  Illustrates  set  of  heading  tools  and  dies 
for  production  of  mild-steel  collars. 

DIESEL  ENGINES 

Augsburg.  World's  Highest-Powered  Naval-Type  Diesel  Engine.  Motorship. 
vol.  5.  no.  1,  Jan.  1920.  pp.  25-28,  6  figs.  Augsburg  3000-shaft-horee-power 
heavy-oil  engine  for  German  submarine-cruisers.  Engine  is  of  10-cyhnder, 
4-cycle,  reversable  high-speed  type  and  runs  at  385  r.p.m. 

Cards  from.  Some  Cards  from  a  Diesel  Engine,  G.  Ure-Reid.  Engineer,  vol.  128. 
no.  3333,  Nov.  14.  1919,  p.  497.  9  figs.  Attention  is  called  to  difference  in 
results  obtained  from  engine  when  (1)  each  cylinder  had  separate  pump  discharg- 

ing through  acnumalator  to  its  spray  valve  and  (2),  where  separate  pumps 
discharged  through  their  accumulators  to  common  pipe  and  then  to  spray valves. 

COSTS 

An.vltsis  of.  a  Graphic  Method  of  Cost  Analysis,  G.  I.  Vincent.  Am.  Gas  Assn. 
Monthly,  vol.  1.  no.  8.  Aug.  1919.  pp.  431-434.  2  figs.  Suggested  graphic 
method  is  illustrated  with  graphic  studies  of  boiler  fuel  cost  and  boiler  house 
labor  cost. 

Factory.  Checking.  Checking  the  Factory  Costs.  Wm.  A.  Smith.  Eng.  &  Indus. 
Management,  vol.  2,  no.  25,  Dec.  IS.  1919,  pp.  786-787.  Indicates  how  cost 
records  can  be  interlocked  and  checked  with  financial  books. 

Foundry.  Production  Cost  and  Profit  Control  in  Non-Ferrous  Foundries,  Walter 
Glenn  Scott.  Metal  Indus.,  vol.  15.  no.  21.  Nov  21,  1919,  pp.  429-431,  1  fig. 
Suggested  method  of  keeping  in  touch  with  cost  of  a  product  at  any  stage  of 
its  manufacture. 

COUPLINGS 

Flexible-Clutch.  Flexible  Clutch  Couplings,  Charles  L.  Hubbard.  Nat.  Engr., 
vol.  24.  no.  1.  Jan.  1920.  pp.  1.3-16,  13  figs.  To  compensate  for  shafting  out 
of  alignment  and  overcome  difficulties  in  installation  and  operation.  Various 
■types  and  appUcations 

CRANES 

C.^Go.  Mechanical  Method  for  HandUng  Cargo,  Warren  Travell.  Shipping, 
vol.  9,  no.  12,  Dec.  24,  1919,  pp.  23-24,  2  figs.  General  design  of  cargo  cranes 
of  types  C  and  D.     (Concluded.) 

Safety  Practice  for.  Cranes.  Chester  C.  Rausch.  Power  Plant  Eng.,  vol.  24, 
no.  2,  Jan.  15.  1920,  pp.  150-151.  Recommendations  in  regard  to  safe  practice 
and  safety  deWces  in  connection  with  overhead  and  locomotive  cranes. 

Wharf.  Cargo  HandUng  at  Ports.  Brysson  Cunningham.  Elec.  vol.  83  no.  2169, 
Dec.  12.  1919,  pp.  652-657.  3  figs.  Early  appliances  are  alluded  to.  inception 
of  hydraulic  crane  is  described,  and  features  and  requirements  of  electric  quay 
crane  are  enumerated. 

CREOSOTE  OIL 

See  Pavemciits,  Wood-BIock. 

CUTTING   METALS 

Barth  Slide  Rules.  Supplement  to  Frederick  W.  Taylor's  "  On  the  Art  of  Cutting 
Metals  " — IV  and  V,  Carl  G.  Barth.  Indus.  Management,  vol.  58,  no.  6, 
Dec.  1919,  pp.  483-487.  6  figs.,  and  vol.  59,  no.  Ï.  Jan.  1920.  pp.  49-53.  7  figs. 
Describes  logarithmic  slide  rule  for  formula  embodying  variables  of  tool  pressxire. 
feed  and  depth  of  cut,  and  modifications  of  this_  leading  up  to  construction  of 
compound  planer  sUde  rule  and  lathe  slide  rule  for  cutting  steel. 

Lathe  Tools,  Cutting  Power  of.  Cutting  Power  of  Lathe  Turning  Tools — II. 
George  W.  Burley.  Engineering,  vol.  108.  no.  2817,  Dec.  26.  1919,  pp.  867-875. 
25  figs.  It  is  concluded  from  experiments  that  there  is  no  practical  cutting 
speed  in  which  it  is  impossible  to  obtain  satisfactory  surface  on  plain  carbon 
steels  by  means  of  ordinary  lathe  finishing  tools,  whether  these  be  made  of 
plain  carbon  tool  steel,  ordmary  non-vanadium  high-speed  steel  or  vanadium 
high-speed  steel.  It  is  added  that  there  is  a  maximum  bmiting  speed  at  or 
above  which  satisfactory  finish  cannot  be  obtained  on  account  of  tendency  of 
tool  to  plug  at  and  tear  surface,  this  tendency  being  related  to  phenomenon  of 
building  up  on  cutting  edge  of  tool.     Paper  read  before  Inst.  Mech.  Engrs. 

Rivet  Removal.  Process  for  Removing  Rivets  and  Cutting  Metals.  Acetylene 
&  Welding  .11..  vol  16,  no.  194,  Nov.  1919,  p.  224.  Recent  invention  by  Société 
Anonyme  L'AcetylÔne  Dissous.  Process  consists  essentially  in  fusing  head, 
of  rivet  by  electric  arc  of  suitable  intensity  enabling  metal  of  rivet  head  to 
combine  with  substances  adapted  to  form  therewith  compounds  which  are 
sufficiently  fusible  and  liquid  at  working  temperature  to  flow  readily  or  be 
blown  away  by  wind  of  arc. 

See  Electric  Welding,  Arc,  Carbon  Arc,  also  Oxy-AcetyUne  Welding. 

CYLINDERS 

Engine.  Machining  Fins  on.  Machining  Fins  on  Radial  Engine  Cylinders,  S.  A. 
Inscoe.  Machy.  (Lond.),  vol.  15.  no.  379.  Jan.  1,  1920,  pp.  427-428,  5  figs. 
Methods  of  cutting  grooves  over  bosses. 

Design.  ̂   Some  Notes  on  the  Design  and  Construction  of  Diesel  En^nea.  Motor- 
ship,  vol.  5.  no.  1,  Jan.  1920,  pp.  40-41.  4  figs.  Table  giving  piston  speeds  in 
various  makes  of  4-stroke  engines  and  diagram  showing  piston  effort  curve 
for  4-stroke  engine  are  studied  and  conclusions  drawn  in  regard  to  most  suitable 
stroke-bore  ratio.     (To  be  continued.) 

German  Submarine.  German  Submarine  Diesel  Engines.  Philip  H.  Smith.  Petro- 
leum World,  vol.  17.  no.  232,  Jan,  1920,  pp.  35-38,  4  figs.  Discussed  their 

adaptability  for  industrial  purposes. 

Testing.  Testing  High-Powered  Marine  OU-Engines.  Motorship,  vol.  5,  no.  1, 
Jan.  1920,  pp.  31-33,  4  figs.     Dynamometer  commonly  sued  by  engine  lauilders. 

Valve  Gear.  Notes  on  the  Valve-gear  of  Diesel  Engines.  Mech.  World,  vol.  67, 
no.  1772,  Jan.  2,  1920.  6  figs.     Study  of  valve  diagrams. 

See  also  Heavy-Oil  Engines. 

DIRECTION   FINDERS 

Zero  Method,  Application  of.  On  the  Goniometric  Functions  Applicable  to 
Directive  Aerials.  A.  Blondel.  Radio  Rev.,  vol.  1,  nos-  1,  2  and  3,  Oct.. 
Nov.  and  Dec.  1919.  pp.  1-10.  8  figs..  58-66,  1  fig.,  and  100-123,  4  figs.  Indicates 
manner  in  which  phase  differences  of  electromotive  forces  induced  in  two 
vertical  parts  of  measuring  aerial  necessitate  corrections,  when  dimensions  of 
loop  or  frame  are  not  very  small  compared  with  wave  length  employed.  Appli- 

cation of  "  zero  method  "  to  direction  finding;  effect  of  wave  decrement;  errors due  to  neglecting  damping. 

DREDGING 

Suction  Dredge.  A  Dredging  Pump  of  Novel  Construction.  Walter  J.  White. 
Mech.  Eng.,  vol.  42.  no.  1.  Jan.  1920.  pp.  1-7  and  80,  13  figs.  Modification 
of  dredges  employed  in  construction  in  canal  connecting  Mississippi  River 
with  Lake  Pontchartrain  was  necessitated  by  reason  of  large  number  uC  stumps 
of  trees  and  roots  which  it  was  desired  to  pump  through  dredge.  Accordingly 
pump  casings  and  impellers  of  20-in.  dredge  were  modified  by  changing  shape 
of  throat  ring,  and  fitting  new  piece  of  suction  pipe  and  cutting  out  two-thirds of  each  alternate  vane. 

DUST 

Explosions.  Dust  Explosions.  Ralph  B.  Chandler.  Can.  Engr.,  vol.  38.  no.  1, 
Jan.  1.  1920,  pp.  107-108.  1  fig.  Account  of  accident  and  suggested  theory- of  dust  explosions. 

Health  Hazards.  Health  Hazards  of  Non-Poisonous  Dusts.  A  Résumé  of  Some 
Recent  Investigations.  Emery  R.  Hayhurst.  Am.  Jl.  of  Public  Health, 
vol.  10.  no.  1.  Jan.  1920,  pp.  60-65.  Includes  also  bibfiography  of  articles  in 
current  literature  on  health  hazards  of  dusts  in  industry. 

Notes  on  the  Final  Report  of  the  South  African  Miners'  Phthisis-Preven- tion Committee.  E.  M.  Weston.  Eng.  &  Min.  Jl..  vol.  108,  no.  23,  Dec.  27. 
1919,  pp.  944-947.  Comparative  study  of  various  methods  of  testing  samples 
of  air  and  discussion  of  effects  of  different  types  of  drills  on  dust  production 
and  diffusion. 

DYE   INDUSTRY 

Hygienic  Control.  Hygienic  Control  of  the  Anilin  Dye  Industry  in  Europe.  Alice 
Hamilton.  Monthly  Labor  Rev.,  vol.  9,  no.  6,  Dec.  1919.  pp.  1-21.  Notes 
complied  by  writer  while  sent  on  special  mission  to  examine  conditions  in 
European  factories  in  which  anilin  dyes  and  dye  intermediates  are  manufactured, 
particularly  measures  taken  to  protect  workers  against  danger  of  industrial 
poisoning. DYES 

Bibliography.  General  Review  and  Bibliography  of  Dyeing — II,  P.  E.  King. 
Color  Trade  Jl.,  vol.  6,  no.  1,  Jan.  1920.  pp  18-23.  Articles  on  eubetantiye 
dyes,  colloid  solutions  and  absorption  phenomena,  which  have  appeared  in 
technical  press,  especially  in  German  periodicals.     From  British  Aesn.  Reports. 

Dangers  in  Dyestuff  Industry.  Dangers  in  the  Dyestuff  Industry,  L.  C.  Cone.  Chem. 
&  Metallurgical  Eng..  vol.  22.  no.  1.  Jan.  7.  1920,  pp.  33-35.  Review  of  in- 

cidental accidents  due  to  inexperience  in  new  industries.  Explosion  risks  of 
dyes  and  intermediates  of  high-prepsure  apparatus  and  of  inflammable  vapor 
mixtures.     Paper  read  before  the  Eighth  Annual  Safety  Congress. 

J 



J  ()  t    K  N  A  I      ( »  1      I  II  I      E  N  (i  I  N  E  K  R  I  \  <;     1  N  S  T  I  T  I  T  t    (>  K    C  A  N  A  I)  \ m 

s—  «Im  O—ltm  Cirmutii 

Ai'ft  aaAk  >  I  •  «  ..        lk*^-j   *J    ft^u. 

Ajki.^* 

BDl'CA  ! 
■■Ik        1  »iMÎ«Ari 

:  111*4   rvtuiAtK-li   aj# 
  --    —   -_    .  .  til  tuuduriluti  ftad 

■  ■0I1  ui  Bonviiairiil ftl  Rtlituiir  l«*«fd fMM- 

KLCCTMir  LOCOUullVtOf 

ELECTRIC  CIRCl'ITH.    A     C. 

U  ...1.1     ..I     ■ 
-dm.   A.  11   battU*.     DUt 

w^u  !..,.., n 

raOTiMiM  N u-TBAi.  roa  O  C.  Mtvtu*     Ut.  .t-utr*l(arU  C  DttUibu- 
tuw  iinuau.  W   II  pim      Awa  Iran  4  .  ...  .  i....    l.ixn  .  Dec  lUI».  |ip  »-13. 
mad  iJMn—iopV  pp.  13-lli.     Mean*  <4  prvtMling  brutr»!  for  d.  r.  »y»tc«iu 

PUWI  MlUJL     KWuir  Po 

Fwt«n> 

Famu»    *    Strr 

EU:CTK1C   UIUVK 

r  III  t).t  M>i.uf«rlun  ol  Sulotiitr  I'aper  IVIp.  U  !.. 
Ml  2.  Ju  10.  19-JU.  pp  U-M.  b  6(» 
:iUol  aa  rlrlU|Uiâ«<l  lli  lUtrfUVr  milU 

Fumaoe    DvvelopmrnU    Diiriii<    1819      Bîaat 
..    6.  BO    I.  Jaa    IVïb.  pp    t&-4<i      Sobo  •pvciaUy 

applioaUwfa  ttt  aUcUic  duplrxiac  aad  furiuatioo  of  £l«r.  Furaarr 

Ear* 

ELECTMIC   MOTOU8.  A.  C 

ArroTiK I 

u»iiia  lilt  11.  .i.sT»  Ai,  ,.  i  i(  e.ixiai.<T  II    ̂ t'ï*.  1.  I 

1 

far  Blaluf  ai. 

Stncuk   -       .     " 

c   u 

l><yd>  tt 
«liO    lt>fli.  ̂ :«    I..4    (  fti(  ul«t.ii^    Ml  }«4V  IW1 

■  -,  <^^  I;  aa  iK-Jt^T  Am.  KWtfuciMvn  < 

^      ̂    i-iii&nox   IK.     Origin   "'    '■" 
Keaiataaee  Furaw' 

'  ̂ ii«ur»  daaa  ua  four 

  ri.a  readiM  d«ft  bMi'.-" 
tviu.  pp.  io»3-iaas 
by  rapoura  la  lattrioi 
»miwirtm,  oa«  ticitif  «w. ...  ..  ....  .  . 
of  el«nriral  ordrr. 

.i_l     l,v     V.,..r.     1,1 

Urcatnao  Coara.     5m  Opot-ZImhA  Fv^axu.  EUttric  .-<. 

Pnia  Coxammox  Data     Thr  EWtric  Furiuu>e  and  lu  Puam  Supplv.  E    A 

~  ■  ■"■        "  ■   -    ■       '     '-■     '■■  '■   •■-   48-51    2  fis» 
led     GreaUf 

Wi^roi      BlaM  Furu-^  ^  - 
l>au  oD  povcr  oooauti 

r\.-ov«T»iio«  brtwarc  ■ 

likarr.  OrcamoH  or.     Prabicms  lo  EWirv-  Fur 
Elar.  Wortd,  toL  TS.  ao  «.  Jaa  34.  IVM.  Hi 
apffBiioaa  belaaea  alartradca  of  «halt  fiui. 
pouted  oat. 

time  Uai   ' 

C! 

t     tut  II 

r  e  to  be  txt-n  ' 

&«  «iM  Sett.  H—l  FraataaMl  «/. 

1: — 1.  K  IlLilniCrru 
f.'».  IrracuUnlira  m 
iiif  d   and   reiiit^lic^ 

ELECTRIC  PLAVre 

I<>ormo»<;(vraiToa  Semi-Autoautw  IodurtM>a4>actala(  PUat*.  L.  I.  MaaR 
Eler.  Work),  vol.  74,  no.  22.  Ott  S:.  IVlï.  pp  114»-Uil.  •  trv  tpum I 
attention  tt  iiveo  10  wirtac  ol  pkaal*. 

iML 

OrtaiTiox 

vol    .V' 

1'aK  il 

IxlTlAL.Act  I 

t  i-,  .r. 

1ST  PsAsr  Diçri  k.-ciirsT     EWftnr  l^aaii   MfsusF^oiext 

^^l.E.     1  ' 
riETTnir  rvii,w\^'s 

ELECTRIC  GENERATORS.  A.  C. 

iTtiMi  or      H^.Ait&f  ol  AJtrra^'  1  ttrkronou»  *•' 
aJtcraatcurv    et    daa   wo4«-  ne*)      ladu^ 
BO   «a».  Ue«    la  l»l».  pp    ■    .  .   .     .  fi«a     Fonni.-    .,   
pceature  devciopcd  in  iron  uJ  aitnatufe      ( Coalmuat Job  at  menmii 

Set  alar  T^fnairaw  l'a/rea;  TaHr  GraeraUrr, 

SriTunca  or  Inoi-atmT      BtaiwtM  of  the  Elxtn.-  Ka>>«ay  laAooit.     FW    Kt 
Jl  .  «ol    M.  ■-■    1     I-'  !i..-'    '■      U^Jb      r>«t'~  »•.   f.i->.  ».•   •(>•'•  »i. 
dMrtcta  o.'  !  riorà  evao 

ELECTRIC  LAMPS.  MERCURY-ARC 

ArroMinr   AaoFoawiva      S'»w    Mmt^tv    Ar»  Whvrk   lictits   AntonatieaHv   (l'a 
oô-j-    1     -     .  .1  ...  ..  t/nfeale 
lit-  '  ri  «lib 
m.  •     .  ..iL  are 
bar  It*  ofwt.  riMj  a  ['l'**^l  II'  n.t-riurx     wi.ri.  .urTriii  19  luri.ro  t.'ti  niA..i  n  I  uecioaua 
laeaadaarret  and  gar  npaiwto  cauainc  biibbbcc  of  mrmiiy  aad  tbta»  foraûac  arc 

Elfi-iitii      I  !•  I  \~>.(  ix»li  .>v    IJXES 

ItKCOxrrarcnoK      Trai. 
,,..1     II        f       ̂ „!.. 

PriHr—.    r     O.    Buiaaai 

I  ai>d  «(bet 

Sm  afar  /aaalalir*.  /.«»#  Tr^e*  .'^. 



70 JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 

ELECTRIC  WELDING 

Rates  for.  Making  Proper  Rates  for  Electric  Welding,  S.  I.  Oetreicher.  Eleo. 
World,  vol.  75.  no-  2,  Jan  10,  1920,  pp.  70-72.  2  figs.  Points  out  that  queation 
of  central  station  rates  is  of  vast  importance  to  welding  industry  and  advises 
that  all  factors  be  considered  fairly  and  far-reaching  co-operative  policy  be 
adopted. 

ELECTRIC  WELDING,  ARC 

Appucations.  Arc  Welding  Apparatus  and  Its  Applications,  A.  M.  Candy.  Weld- 
ing. Engr  ,  vol.  5.  no.  I,  Jan.  1920.  pp.  28-32  and_36,  23  figs.  Suggestions  in 

regard  to  installation  of  equipment  and  selection  of  electrodes.  (To_be 
continued.) 

Some  Applications  of  Electric-Arc  Welding.  Metal  Trades,  vol.  11,  no.  1, 
Jan.  1920,  pp.  3S-4I.  9  figs.  Illustrates  filling  blow-hole  in  steel  casting  by 
carbon-electro  process,  welding  hatch-cover  on  steel  vessel,  repairing  of  brake 
fulcrum,  and  similar  operations. 

Carbon-Arc.  Carbon-Electrode  Arc  Welding  and  Cutting,  O.  H.  Eschholz.  Elec. 
World,  vol.  74.  no.  22.  Dec.  27.  1919  pp.  1158-1162.  9  figs.  Enumerates 
advantageous  applications  of  welding  and  cutting  by  means  of  carbon  arc. 

Factors  in.  Arc  Welding  F.  A.  Anderson.  Jl.  Electricity,  vol.  44,  no.  2.  Jan.  15, 
1920,  pp.  70-72,  5  figs.  Discusses  properties  of  various  metals  in  their  relation 
to  weldmg,  efficiency  of  welds,  and  various  factors  which  contribute  to  successful 
work. 

Locomotive  Boiler  Repairs.  Locomotive  Boiler  and  Fire  Box  Arc  Welding,  E. 
Wanamaker  and  H.  R.  Pennington.     Ry.  Elec  Engr..  vol  10.  no.  12,  Dec.  1919, 
?<p.   431-439,  33  figs.     Illustrates  practice  followed  at  repair  shops  of  Rock sland  Lines. 

ELECTROPLATING 

Copper  on  Iron.  Electro-Plating  on  Iron  in  Copper  Sulphate  Solution,  OHverTP. 
Watts.  Metallndustry,  (Lond.),  vol  14,  no.  21,  May  23,  1919.  pp.  428-430.. 
It  IB  said  that  certain  lead  and  antimony  may  bo  substituted  for  arsenic  dip, 
previous  to  direct-current  plating  of  copper  on  iron  from  copper  sulphate. 

ELEVATORS 

Bucket.  '  Types  and  Uses  of  Bucket  Elevators — III,  Clarence  C.  Brinley.  Coal 
Trade  Jl.,  vol.  50,  no.  53.  Dec.  31, 1919,  pp.  1507-1508.  Uses  and  advantages 
of  continous  discharge  elevator. 

EMPLOYEES'   REPRESENTATION 

Shop  Committees.  Industrial  Democracy  in  Practice  in  England  Clarence  H. 
Northcott.  Automotive  Industries,  vol.  41,  no.  25,  Dec.  18, 1919,  pp.  1197-1200. 
Operation  of  "joint  standing  industrial  councils."  M 

One  Year  of  Shop  Committees,  William  Leavitt  Steddard.  Indus.  Manage- 
ment, vol.  59,  no.  1,  Jan.  1920,  pp.  31-33.  Summary  of  experimental  move- ment in  industry. 

Systems  for  Mutual  Control  of  Industry.  William  L.  I-eiserson.  Mech. 
Eng.,  vol.  42,  no.   1,  Jan,  1920,  pp.  24-25  and  82.     Writer  discusses  various 
Elans  of  employees'  organization  and  features  of  collective  bargaining  which  he elieves  would  contribute  to  its  success  and  also  those  which    he  thinks  would 
doom  it  to  failure. 

Works  Council-s.  Employee  Representation  in  Industrial  Plants,  Magnus  W. 
Alexander.  Elec.  World,  vol.  75.  no.  3.  Jan.  17.  1920.  pp.  121-122.  Opinion 
is  expressed  that  works  council  plan  offers  helpful  method  of  securing  better 
relationship  between  employer  and  employee. 

Pla6Tic-Arc,  Ship  Work.  Plastic-Arc  Welding  Applied  to  Ship  Construction  and 
Repair.  J.  O.  Smith.  Int.  Mar.  Eng.,  vol.  25,  no.  1.  Jan.  1920,  pp.  47-48. 
Enumerates  reasons  for  defective  rivets  and  observes  that  as  long  as  present 
practice  for  repairing  leaky  rivets  is  to  weld  defective  spots  question  naturally 
arises  why  it  would  not  be  advisable  to  weld  plates  at  first. 

Short  Arc,  Importance  of.  Some  First  Principles  of  Arc  Welding  with  Metal 
Electrodes,  J.  F.  Springer.  Ry.  &  Locomotive  Eng..  vol.  32.  no.  12,  Dec.  1919, 
pp.  373-374,  2  figs-  _  Writer  establishes  that  best  safeguard  against  rupture 
or  dislocation  of  jet  is  maintenance  of  short  arc. 

ELECTRIC  WIRING 

Electric  Diagr.vms  for.  Apnlication  of  Vectors  to  Wiring  Diagrams,  Lewis  A. 
Terven.  Elec.  World,  vol.  75,  no.  2.  Jan.  10. 1920,  pp.  60-fi3. 11  figs.  Illustrates 
manner  of  working  out  relay  and  metering  schemes  by  means  of  vector  diagrams. 

ELECTRICAL  INDUSTRY 

Developments  in.  A  Review  of  Developments  in  the  Electrical  Industry  in  1919, 
Ainslie  A.  Gray.  Elec.  Rev.,  vol.  76,  no.  1 ,  Jan.  3,  1920.  pp.  1-8  All  elements 
of  industry,  except  electric  railways,  are  described  as  being  busy  and  prosperous. 

Economic  Otttlook.  The  Economic  Outlook  in  Industry,  Henry  I.  Harriman. 
Elec.  World,  vol.  75.  no.  4,  Jan.  24.  1920.  pp.  200-201.  It  is  emphasized  that 
increased  production  and  better  human  relations  must  be  combined  to  attain 
lasting  success. 

ELECTRICAL   MACHINERY 

Flux  Dispersion.  Calculation.  Calculation  of  the  Disoersion  of  Flux  in  Electrical 
Machines  (Calcolo  delle  disperstoni  di  flusio  nelle  macchine  elettriche),  E. 

MorelU.  L'Elettrotecnica,  vol.  6.  no.  35,  Dec.  15.  1919,  pp.  774-779.  7  figs. Comparative  study  of  various  formulae 

SuHPACB  Temperatures,  Measurement  of.  Study  on  the  Measurement  of  Surface 
Temperatures  in  Connection  with  Electrical  EnErineering  (Zur  Frace  der 
Messung  von  Oberflachentemperaturen  in  der  Elektrotechnik).  Max  Jakob- 
Archiv.  fur  Elektrotechnik,  vol.  8,  no.  4.  Aug.  28,  1919.  pp.  126-132,  3  figs. 
Its  importance  in  electrical  engineering  and  methods  for  measuring. 

Windings  Temperature  Distribution  in.  Distribution  of  Temperature  in  Electric 
Winding  of  Rectangular  Croas-Section  (Die  Teraperaturvertailung  in  einer 
elektrischen  Wicklung  von  rechteckigem  Querschnitt).  Max  Jakob.  Archiv. 
fur  Elektrotechnik,  vol.  8,  no.  4.  Aug.  28.  1919.  pp.  117-126,  6  figs.  Graphs 
and  tables  showing  distribution  in  various  cross-sections. 

ELECTRIFICATION 

See  Railwau  Electrification, 

ELECTROLYTES 

Colloidal.  Colloidal  Electrolytes:  Soap  Solutions  as  a  Type.  James  William  McBain, 
Mary  Evplvn  Laing  and  Alan  Francis  Titley.  Jl.  Chem.  Roc.  vols.  115  and 
116.  no.  685,  Nov.  1919.  pp.  1279-1300,  3  figs.  Theory  of  colloidal  electrolytes 
is  derived  from  conception  that  ions  may  be  created  to  form  nucleus  of  colloidal 
particle,  termed  ionic  miccelle,  while  retaining  their  equivalent  electrical 
charges. 

ELECTRONS 

Radium  and.  Radium,  and  the  Electron,  Ernest  Rutherford.  Nature,  vol.  104. 
no.  2610.  Nov.  6,  1919,  pp.  226-320.  Survey  of  progress  of  atomic  physics 
since  1869. 

EMPLOYEES,  TRAINING   OF 

Foremen.  Training  the  Foremen  of  Industry,  Dudley  R.  Kennedy.  Indus.  Manage- 
ment, vol.  59,  no.  1,  Jan.  1920,  pp.  67-70.  Opinion  is  advanced  that  foremen 

must  not  only  be  taught  and  trained  but  that  their  knowledge  of  economic 
truth  must  become  a  part  of  themselves,  so  that  they  may  transmit  it  to  workers 
under  their  direction. 

MoLDERs.  Training  Men  in  the  Molding  Art.  R.  R.  Clarke.  Foundry,  vol.  48. 
no.  1,  1920.  pp.  11-13.  Suggests  instilling  in  workmen  under  training  desire 
to  look  for  reason  in  all  operations. 

Safety  and  Efficiency  Training.  The  Management  and  Training  of  Men,  W. 
W  Gidley.  Universal  Engr..  vol.  30,  no.  4,  Dec.  1919,  pp.  34-36.  Im  sortance 
of  establishing  departments  in  safety  and  efficiency  particularly  as  m^ans  of 
promoting  safety. 

EMPLOYMENT   MANAGEMENT 

Community  Policy.  Permanent  Employment  Is  Assured,  Pat  Dwyer.  Foundry. 
vol.  48,  no.  1 .  Jan.  1.  1920.  pp.  1-5.  7  figs.  Labor  policy  in  large  steel  fouudry . 
patterned  on  community  lines  but  more  free  in  its  interpretation  forms. 

Inspectors,  Grading  of.  Materials  for  Mass  Production — IV,  E.  A.  Allcut,  Eng, 
&  Indus.  Management,  vol. -3,  no.  1,  Jan.  1.  1920,  pp.  21-22,  1  fig.  Concern- 

ing relative  grading  of  inspectors  and  amount  of  responsibility  to  be  borne 
by  each  grade. 

Selecting  Employees.  Choosing  the  Worker,  B.  Muscio.  Eng.  &  Indus.  Manage- 
ment, vol.  3,  no.  1,  Jan.  1,  1920,  pp.  5-9.  Emphasizes  importance  of  bringing 

about  precise  adaption  of  worker  to  his  work. 

ENGINEERS 

Classification  and  Compensation.  Classification  and  Compensation  of  Engineers 
as  Proposed  by  Engineering  Council  Committee,  Eng.  &  Contracting,  vol.  53. 
no.  2.  Jan.  14,  1920,  pp.  41-45,  1  fig.  Eight  grades  are  defined,  five  professional 
and  three  sub-professional,  and  necessary  qualifications  are  specified.  Investiga- 

tions of  Committee  are  represented  as  having  shown  "lack  of  any  adequate 
or  consistent  employment  policy  with  respect  to  professional  engineers." 

Co-operation  Among.  Co-operation  among  Engineers,  F.  H.  Newell.  Eng.  & 
Contracting,  vol.  52,  no.  26.  Dec.  24,  1919,  pp.  732-7.33.  Points  out  how 
engineers  may  best  co-operate  and  for  what  reason  they  should  co-operate. 
From  address  before  Ohio  Assn.  of  Tech.  Socs. 

Future  Opportunities  and  Obligations.  Future  Opportunities  and  Obligations 
of  Engineers,  George  W.  Fuller.  Jl.  Boston  Soc  Civ.  Engrs.,  vol.  6,  no.  10, 
Dec.  1919,  pp.  341-352,  Writer  praises  efforts  of  National  Engineering  Societies 
in  furthering  proposed  Nat.  Dept.  of  Public  Works,  and  further  observes  that 
"  it  is  necessary  'to  create  and  maintain  and  strengthen  a  wide  appreciation 
of  the  opportunities  of  engineers  to  play,  at  this  particular  period,  a  full  part 

in  a  betterment  program  for  the  future." 

Industrial,  Opportunity  of.  Industrial  Engineers*  Opportunity,  L.  W.  Wallace. 
Indus.  Management,  vol.  .58,  no.  0.  Dec.  1919,  pp.  462-464.  Writer  placée 
principle  of  honesty,  fairness  and  justice  in  forefront  of  fundamentals  that 
should  govern  relations  of  employers  and  employees.  Future  of  industrial 
expert  is  visualized  as  presenting  great  opportunities  with  ever  increasing 
demand  for  production. 

Relations  with  Cities.  Co-operation  among  Cities  Ensures  Better  Relations  with 
Engineering  Profession,  Charles  A.  Mullen.  Contract  Rec.  vol.  33,  no.  53. 
Dec.  31.  1919.  pp.  1203-1206.  Points  out  advantages  of  union  in  securing 
a  centralizing  bureau  and  a  clearing  house  of  information. 

i 

See  Alcohol. 
ETHYLENE 

I 



J»)IKN\I      OF    TIIK     EN(^I\KERING     I  N  S  T  I  T  U  T  »    O  P    C  A  N  A  U  A 71 

>IKI«V  rr       lM!s4f  Tr»-.s.ii,j  • tiki ti  *     Ht         Ir.lur    «ifsn.jrtl^H  UrM«'  «*  ft*»   *«*t*>*^*        k«- ■ 

.  -    Ij.  -  r  -  ,  -- 

■  rt- 

W     .'      m    t.li    ■  ..ri-       r-T»!    Aft,         I'CBHn'»  !»-•  T«»Ti»<»       !■- r*-»«»  ' 

.4 

II    »   WnO» tUkUK  rmofAUAtiux 

Sm    J^tmt 
rUJOD  CX>NrKOL 

Ftnw  I 

am  mtm  twnt  And. 
r.\nitics 

KACTOKV    MANAGEMENT 

1 

«Mfc  «ad  vnitBt»  of  •>)> 

workiac  bour»  - 

.SI 

-1. 

.;.d 

l*llki»uur>â    I^^'iïii-       A   C-Î-W. 

-I  ̂ 3..     ..'  r.  i»l..i     H    ̂ '^^x*^--' 

FLOW  OP  nX'IOB 

;  J  \  ',  I     I  au-c     »  .  vi-    J"  «■ 

f  ' 

'«r  vol  94.  DO    1.  Jfto    I.  1 

at  uMBc  muiuftliy  «&d  mu*. ol 

BMBL  VoL   &• 

b»  (uArded  «cftiiMt  u  ftccumu-.. 
phy»e«l  or  meBtftt  braftk^^wn  <:   ̂     Tkt: 

KM*      IV«T«!!nc  Funua  «Ad  Their  IV  to  F»ci1iIaIc  Manatcxurnt.  M-  H    Potter 

y         \   '     '  .-    Muuc«tD«iil    vol.  2.  uo    34.  Dee.  :f4.  IVIO.  pp.  7SO-7A1      Ou 
^fuj  for  aiding  ic  hkndJiog  t^  unlrrs  ami  liLop  routioe. 

(.Vc<«t«kl  hptmimt\tk. 

FOUE&T  PBODirCTS 

>   Ift.  Dm^  - 
l'_  rrt!    |)-  »l»  Î 

Elk-tric  HriT  TKrtnirfT  or      } 

..I 

TttïI'î^  »*  FwT"'»' 

ed^  c: 

''«•KB  or  ' 

rol.  &s 
for  ci\ 

pr«du<  ' 

of 

...ly. 

I  WoBX.  RujBP  rmou      ISyrhokio'  (4  the  One  M*D-One  JoL  ProbU-ni. 
npprr      Aulamolive   ll>>iu>tn«>.  vol.  41.   do.   25,   Dec     ll>.    lUlV.   pp 

OlAlrrul»   IkUO    L^Jc<t»   III 

mmu  •Wat  «hnrlml  poc- 

pulUnc   belore     employee 
Mcll  as  rc-lief  from  rooootony  of  work 

opport 

of  wort unity  to  (WD  knowl- \' amber  of 

tod  abu> 

;  -ui-à  j»«  r  L'l 

'^e«d  ezpe&fr< 

■cnrjmn< 

..  Mcl. 

nODccnoN  CovTt  :..iunc    FkTt»  i— 1.    L     V.   EAteA.     lodu* 

UkaasMMat.  \al  50,  oo.  1,  J»n    19'il.'.  I'P    I'THki,  7  fica.     Bucseeu  (rsphual       ̂ ^t 
ooopaiwoa  û  pecionaaaoe. 

J  CoolroUiut  Prod .. 

!»!«.  [X>  38t>-383 
.  lie  Tool  Co.  for  rov.  ■ 

ij  pn^icVtfuiibc-i  (aUi.  aod  eoatroUinc  prod 

îîaws    SLJ    I-r»    \ii*    ■■    Lt*ï-U»«til.4 

1 

C'AjNvcYoaft  roa     CoLVty.js  *^ik-. 
46,  Du  Ï,  JaD    r 
ol  fouDdry  fru|-i 
to  muer 

IscaCAUHO  Onrrr.     Vu*Dtity  Iv 
W.  B    FakU>eau.     Mrt>!  1  : 

UeacripiUMi  ol  pattern  ̂  
to  iacff«aw  output  of 

w«k.  H  r  ivii^    r-t»Jr<   . 
.  .   tif      sand  r  .-lii-' 
'.L   feaad   Uxd   ca.-  -    '*>•'  - 

LÏ  «iL-i  Î.  t^  ̂ A'* 

Ft'El  OIL 

.<M  al—  liéyutrial  Ittma^rmunl,  Scintifii:  i/iuatnuK/. 

FERTIUZERS 

rbace    Wfc^: 
LoleDabca*< 

I  ,-^;.^  i.^.ii.     ;;^:..     .  a.  »,  no.  «"J.        ,,   -a 
lOfiaa. 

Teat*  eoedueUd  ia  bothooae*  u>d  open  belda  are  laid  to  luiea  tbown 
N  wid  of  aoib  treated  with  thaw  çawe  to  be  two  to  three  timee  Lictier  than  that 
jl  untreatMl  aotU. 

FH.TR.AT10X 

FJtnlioa  aad  FUlara.  Henr>'  B  Faher  Chem  *  Metaliuicical  Eoc  . 
t^  23.  iko.  I,  Jar.  *  ''''"  ■-''  <'<'•  ^  >i*-*  'g  problem*  are  rlaebi6ni  into 
three  grxMipe:     Tt  -  ^  eiMp<aeiiitM  Dot  of  rxJlotdel 
c4araet«r;  i W ae   »  >    free  fiUcnas  ewpeoMoa*. 
aad  larie  cryataU.      *  >  i"  ̂   ̂ .  .-  -  .-i  ,.^   ^^^  ol  theae  poupe  %rr  (lOinted 
out. 

SniaAGB  or.     Fucï<*U  Si^n^t  itulo,  .' 
»oL  &0,  DO    l^  Ol    27-No.     4 
c«iuipakeBt«  air  prrernbcU  t llethod*  ul  llaadlmc  & 

Mr< 

up 

pBiaaxT  SraTxe      11 

Bkal  Furaarc  a  .- out  pnaeDt  at&tM 

I  L  KSACrs    AXNKALINXi 

i  Aaaeakac  Fv -    aa  I.Jaa.  1*10,1; 



72 JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 

FURNACES.  HEAT-TREATING 

Tool  Hardening.  Drop-stamping.  Drop-forgings,  etc. — XIV,  Joseph  Horner. 
Mech.  World,  vol.  66.  no.  1721,  Dec.  26.  1919,  pp.  307-308,  2  figs.  Design 
of  fiirnace  for  hardening  milling  cutters,  dies,  etc.,  of  high-speed  steel. 

See  also  Refractories. 

FURNACES.  HEATING 

Proorebs  in  i919.  Heating  Furnace  Fuel  Progress  During  1919,  A.  E.  Blake. 
Blast  Furnace  &  Steel  Plant,  vol.  ?,  no.  1,  Jan.  1920.  pp.  121-124,  2  figs.  Im- 

petus given  by  fuel  situation  to  study  of  more  economical  combustion  methods. 

FURNACES,  HOT-AIR 

Research.  Report  of  Progress  in  Warm-Air  Furnace  Research,  A.  C.  Willard. 
Univ.  of  lUinois  Bui.,  vol.  16,  no.  3^^,  May  19,  1919,  6S  pp..  22  figs.  Investig- 

ation to  determine  efficiency  and  capacity  of  commercial  warm-air  furnace, 
satisfactory  and  simple  methods  for  rating  furnace,  methods  of  increasing 
efficiency  and  capacity  of  furnace  heating  equipment,  proper  sizes  and  propor- tions of  leaders,  stacks  and  registers  supplying  air  to  various  floors,  and  friction 
losses  in  cold  air  of  recirculating  ducts  and  registers. 

GAGES 

Inspectiov.  Standardised  Inspection  Tools.  Pac.  Mar.  Rev.,  vol.  17,  no.  1,  Jan. 
1920,  pp.  108-111,  8  figs.  Inspection  tools  and  gages  manufactur&i  by  Taft- 
Peirce  Mfg.  Co. 

GALVANIZING 

CoxTiNUOns  Furnace  for.  Continuous  Sheet  Galvanizing  Furnace,  A.  E.  Blake. 
Blast  Furnace  &  Steel  Plant,  vol.  S.  no.  1,  Jan.  1920,  pp.  124-125  and  128. 
Description  of  furnace  in.staUed  at  Apollo  Steel  Co.  which  is  said  to  represent 
considerable  fuel  saving  over  previous  furnaces. 

Modern  Practtce.     Modern  Galvanizing  Practice.     A.  J.  Frankhn.     Metal  Ind- 
ustry (Lond.),  vol.  16.  no.  1,  Jan.  2,1920,  pp.  7-9,  2  figs.    Classification  a,nd 

description  of  important  processes. 
See  also  Sherardizing. 

GAS  MANUFACTURE 

Coal  "Costs  for  Various  Systems.  Net  Cost  of  Coal  for  Various  Systems  of  Gas- 
ifif'ation.  Gas  JI  ,  vol.  US.  no.  2952,  Dec.  9,  1919,  pp.  541-543.  6  figs  Syi^tems 
considered  are:  Continuous  vprtical,  high  steaming  retort'^;  horizontal  retorts; 
mixture  of  75  per  cent  coal  gas  from  horizontals  and  25  per  cent  blue  water 
gas;  continuous  verticals,  moderate  steaming;  and  continuous  vertical  retorts, 
non-steaming. 

Effect  of  Inerts  on  Efftcienct.  Effects  of  Inerts  on  Thermal  Efficiency,  J. 
W.  Wood.  Gas  World,  vol.  71,  no.  1846.  Dec.  6.  1919,  pp.  45^-453.  Also 
Gas  JI.,  vol.  148.  no.  2952,  Dec.  9.  1919,  pp.  545-548,  1  fig.  Admission  of 
inerts  to  gas  is  characterized  as  being  commercially  advantageous  because 
ingress  of  definite  amount  of  inerts  at  retort  is  said  to  mean  less  likelihood 
of  loss  of  valuable  coal  gas  to  settings. 

GASES 

Absorption  in  Sprat  Cooling  System.  The  Absorption  of  Gases  in  Spray  Systems 
and  Towers,  Edwin  M.  Baker.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  3, 
Jan.  21.  1920.  pp.  122-124,  3  figs.  Account  of  tests  made  using  spray  system 
for  liquidd  cooling. 

Absorption  by  Charcoal.  Studies  of  the  absorption  of  Gases  bv  Charcoal — II, 
Harvey  B.  Lemon  and  Kathryn  Blodgett.  Phya.  Rev.  vol.  14,  no.  5,  Nov. 
1919,  pp.  394-402,  5  figs.  To  determine  how  equilibrium  pressure  at  constant 
volume  depends  upon  composition  of  mixture,  ratio  of  mass  of  gas  to  mass 
of  charcoal  remaining  the  same,  when  activated  and  previously  evacuated 
specimen  of  coeoanut  shell  charcoal  is  exposed  to  excess  of  mixture  of  oxygen 
and  nitrogen. 

Ionization  of.  Ionization  of  Gases,  J.  S.  Townsend.  Nature,  vol.  104,  no.  2610, 
Nov.  6.  1919,  pD.  233-234.  Discoveries  which  have  led  to  advances  in  knowl- 

edge of  molecular  physics. 

Low  Temperatures  and  Chemical  Constant.  Note  on  the  Significance  of  the 
Chemical  Constant  and  its  Relation  to  the  Behaviour  of  Gases  at  Low  Temper- 

atures. F.  A.  Lindemann.  Lond.  Edinburgh.  &  Dubhn  Phil.  Mag.,  vol.  39, 
no.  229.  Jan.  1920,  pp.  21-25.  It  is  shown  that  chemical  constant  has  dimen- 

sions of  logarithm  of  pressure  if  atomic  heat  of  monatomic  gases  becomeiS  zero 
at  absolute  zero. 

GASOLIN'E 
Specifications.  Motor  Gasohne  Specifications  Revised.  Automotive  Manufac- 

turer, vol.  61,  no.  9,  Dec.  1919,  pp.  18-20.  Committee  on  petroleum  specifica- 
tions reports  new  end  point,  higher  90  per  cent  point,  and  elimination  of  all 

gravity  references. 

GEAR  CUTTING 

Shaping  Machine  for.  New  Gear-Shaping  Machine.  Machy.  (Lond.1,  vol.  15, 
no.  379,  Jan.  1,  1920.  pp.  42.5-427,  4  figs.  Designed  for  all  classes  of  repetition 
work  on  internal  and  external  gears  or  ratchets.  Main  frame  is  single  casting 
bolted  to  circular  cast  base  which  can  be  mounted  on  bench  or  column. 

GEARS 

Change,  Design  of.  Designing  Change  Gears.  Machy.  (Lond.),  vol.  15,  no.  37S, 
Dec.  25,  1919,  pp.  381-384.  3  figs.  Calculations  involved  in  designing  change 
gear  mechanisms  for  machine  tools  so  that  speeds  will  vary  in  geometrical 

progression. 

Réduction.  High-Speed  Gearing.  Times  Eng.  Supp.,  no.  542,  Dec.  1919,  p.  364. 
Design  and  construction  of  high-speed  turbme  gears.  Paper  read  before 
Manchester  Assn.   of  Engrs. 

GEOLOGY 

Sulphates  in  Ore  Deposits.  Primarv  (Hupogene)  Sulphate  Minerals  in  Ore  Depo- 
sits. B.  S.  Butler.  Economic  Geology,  vol.  14.  no.  8.  Dec.  1919,  pp.  581-609, 

2  figs.  From  experimental  investigation  it  is  concluded  that  some  of  the 
metals  which  at  high  temperature  are  combined  with  oxygen  as  temperature 
is  reduced  give  up  oxygen  and  both  metals  and  oxygen  combine  with  sulphur 
producing  sulphates  of  metals  and  oxides  of  sulphur. 

GEOPHONE 

See  Coal  Mines,  Fires,  Location  of. 

GIRDERS 

Lattice,  Rolling  Load  Diagram.  Simple  Stress  Diagram  for  Rolling  Loads,. 
Norman  G.  Kapp.  Engineering,  vol.  109.  no.  2819,  Jan.  9,  1920,  p.  35,  5  figs. 
Calculated  for  lattice  girder  of  eight  panels  of   lO-ft.  each. 

GLASS 

Wired,  as  Fire  Retardant.  Wired  Glass  as  a  Fire  Retardant,  M.  I.  Can*.  Fir& 
&  Water  Eng.,  vol.  66,  no.  26,  Dec.  24,  1919,  pp.  1217-1218.  Experience 
is  said  to  have  shown  that  wired  glass  is  perfect  barrier  to  flame  so  long  as 
it  remains  in  position  and  that  it  is  capable  of  affording  moderate  degree  of 
resistance  to  passage  of  heat  through  it. 

GOLD  MINES 

Panel  Stopinq  in.  Panel  System  of  Stoping  at  the  Herman  Mine,  S.  H.  Brockunier. 
Eng.  &  Min.  JI.,  vol.  108,  no.  21,  Dec.  G,  1919.  pp.  856-858,  2  figs.  Stopes- 
worked  by  system  of  raises  within  ore-shoot,  followed  bj'  panel  stoping. 

GRAIN  HANDLING 

British  Installation.  An  interesting  Grain  Handling  Equipment.  Elecn.,  vol. 
S3  no.  2169,  Dec.  12,  1919,  pp.  694-696,  3  figs.  Installation  comprises  on& 
telescopic  elevator,  external  to  warehouse,  two  elevators  inside  warehouse, 
two  automatic  weighing  machines,  one  loading-out  shoot  from  warehouse 
and  one  loading-out  shoot  from  elevator  head. 

GRAVITATION 

Einstein's  Relativity  Theory.  Einstein's  Relativity  Theory  of  Gravitation. 
Nature,  vol.  104,  nos.  2614  and  2615.  Dec.  4  and  11.  1919.  pp.  354-356  and 
374-376.  Points  out  how  Einstein  evolved  his  theoru  by  investigating  relation 
between  gravitation  and  energy  and  apparent  consequent  necessity  for  a  beam 
of  light  to  have  weight  if  it  has  momentum. 

Time,  Space  and  Gravitation.     Albert  Einstein.     Science,  vol.   51,   no 
1305.  Jan.  2,  1920.  pp.  8-10.     Exposition  of  theory  of  relatiWty.     From  the- London  Times, 

HEALTH 
Dust  Hazarus.     See  Dust. 

Hazards  in  Chemical  Industry.  Health  Hazards  in  the  Chemical  Industry. 
Chem.  Age,  vol.  1,  no.  7,  Dec  25,  1919.  pp.  308-310.  Based  on  survey  of 
conditions  affecting  labor  employed  in  chemical  industries  of  State  of  New 
York,  made  bv  Industrial  Commission  of  State  Dept.  of  Labor. 

Health  Hazards  of  the  Chemical  Industry.  State  of  N.  Y.,  Dept.  Labor. 
Special  Bulletin  no.  96,  Nov.  1919,  69  pp.,  11  figs.  Based  on  examination  of 
335  plants. 

Improvement  in  Cotton  Industry.  Preventable  Death  in  Cotton  jManufacturing^ 
Industry,  Arthur  Reed  Perry.  U.S.  Dept.  Labor.  Bur.  Labor  Statistics,  no. 
251,  1919,  534  pp.  Extensive  tables  are  presented  showing  death  hazard  by 
age  groups  for  wage  earners  under  45  years.  Discussion  is  given  of  factors 
which  have  been  specially  active  in  cutting  off  lives  of  wage  earners  durlng- age  periods  which  are  normally  of  greatest  productive  activity. 

Industrial  Hazards.  Inda'^trial  Health  Hazards.  Charles  A.  Lauffer  Safety  Eng.. 
vol.  38.  no.  5.  Nov.  1919,  pp.  279-282.  Classification  of  hazards  of  employees- 
and   suggested   remedies.     From   Proc.   of   Eighth   Annual   Safety  Congress. 

Medical  Care  of  Workers.  The  Medical  Care  of  Industrial  Workers. — II,  C. 
D.  Selby.  Eng.  &  Indus.  Management,  vol.  2.  no.  24.  Dec.  11.  1919,  pp. 
742-745,  2  figs.  Concerning  relation  of  medical  departments  and  industrial 
organizations,  and  selection  of  industrial  personnel. 

HEAT  TREATMENT 

See  Nichrome;  Steel,  Heat  Treatment  of. 

HEATING 

Buildings,  Oil  Firing  in.  Heating  Buildings  by  Fuel  Oil.  Am.  Architect,  vol. 
116,  no.  2291.  Nov.  19,  1919.  po.  648-650.  Relative  cost  of  and  relative  storage- 
space  required  for  oil  and  coal. 
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INSULATING  MATERIALS 

Thermai.  CoNDUcnviTT  OF.  Thermal  Conductivity  of  Insulating  Materials,  T.  tj. 
Taylor.  Mech.  Eng.,  vol.  42,  no,  1,  Jan.  1920,  pp.  S-10,  2  figs.  Experimental. 
"Thermal  bridge"  recommended  by  Prof.  Northrup  (Jl.  Instn.  of  E  E.,  Lond., 
vol.  48,  1912.  p.  674)  was  found  satisfactory  for  determining  thermal  conduct- 

ivity of  sheet  materials,  while  "thermal  meters,"  meters,"  one  of  circular 
cross-section  and  the  other  of  square  cross-section,  were  found  entirely  reliable 
for  measurement  of  thermal  conductivity  of  sheet  and  other  materials.  Table 
is  included  giving  results  of  measurements  of  thermal  conductivity  for  large 
number  of  materials  both  across  and  along  laminations. 

INSULATORS,  ELECTRIC 

Lis-B  Tests  for.  Present  and  Future  of  Line  Insulators,  F.  W.  Peck,  Jr.  Elec. 
World,  vol.  75,  no.  4,  Jan.  24,  1920,  pp.  209-211,  4  6gs.  Failure  is  attributed 
to  expansion  of  metal  parts,  cement,  etc.  It  is  believed  that  combined  elec- trical, mechanical  and  porosity  test  should  be  substituted  for  present  tests. 

INSULATORS,  HEAT 

Thermal  Conductivitt  of.  The  Thermal  Conductivity  of  Solid  Insulators,  W. 
M.  Thornton.  Lond.,  Edinburgh  &  Dublin  Phil.  Mag.,  vol.  38.  no.  22S, 
Dec.  1919,  pp.  705-707.  It  is  concluded  from  examination  of  properties  of 
various  insulators  that  "chief  practical  quahfication  of  a  material  as  a  heat 
insulator  is  that  it  should  be  light  and  inelastic." 

INTERCHANGEABLE  MANUFACTURE 

Drawings  for.  Component  Drawings  tor  Interchangeable  Manufacture,  Earle 
Buckingham.  Machy.  (Lond.),  vol.  15,  no.  379,  Jan.  1,  1920,  pp.  417-421, 
18  figs.     Methods  of  dimensioning  dran-ings  and  indicating  tolerances. 

INTERNAL-COMBUSTION  ENGINES 

Progress  ïn  1919.  Internal  Combustion  Engine  Progress  in  1919.  Gas  &  Oil 
Power,  vol.  15,  no.  172,  Jan.  1,  1920,  pp.  57-58.  Progress  is  seen  to  have 
consisted  principally   in  standardization   of  gas  and   oil  engines. 

See  also  Aeroplane  Engines;  Automobile  Engines:  Diesel  Engines;  Oil 
Engines;  Tractor  Engines. 

INVENTIONS 

See  Mechanical  Science. 

IRON  MANUFACTURE 

PcDDLED  Iron.  On  Future  Development  in  Puddled  Iron  Manufacture,  J.  E. 
Fletcher.  Engineering,  vol.  108,  no.  2816,  Dee.  19,  1919,  pp.  836-840,  6  figs. 
Possibilities  of  reducing  puddhng  labor  and  of  saving  fuel.  (Concluded.) 

Paper  read  before  Staffordshire  Iron  &  Steel  Inst.  " The  Characteristics  of  Puddled  Iron,  J.  E.  Fletcher.  Eng.  &  Indus. 
Management,  vol.  2,  no.  24,  Dec.  11,  1919,  pp.  739-741,  2  figs.  Writer  states 
that  there  is  sound  scientific  reason  for  belief  that  mechanical  puddling  of 
metal  at  temperatures  below  melting  point  of  borderLand  alloy  between  cast 
iron  and  steel  (that  containing  about -2  per  cent  carbon)  should  be  practically 
and  economically  possible.     Paper  read  before  Staffordshire  Iron  &  Steel  Inst, 

JIGS 

Locomotive  Repair  Shops.  Jigs  and  Special  Devices  in  Locomotive  Repair  Shops, 
J.  C.  Bevelle.  Ry.  Mech.  Engr.,  vol.  93,  no.  12,  Dec.  1919,  pp.  725-727,  7 
figs.    Such  as  special  cutter  for  milling  quadrants,  flue  sheet  cutters,  etc. 

See  Rope  Drive. 

JUTE 

LABOR 

Contracts.  Essentials  of  a  Labor  Contract,  Edwin  Gruhl.  Elec.  Ry.  Jl.,  vol.  55, 
no.  2,  Jan.  10,  1920,  pp.  96-101.  Writer  first  outlines  principles  underlying 
proper  relation  of  employer  and  employee  and  then  sets  forth  and  dicusses 
section  by  section  suggested  labor  contract. 

Hours  of  Work,  Reduction  in.  Methods  of  Reducing  Hours  of  Work  in  Great 
Britain.  Monthly  Labor  Rev.,  vol.  9,  no.  6,  Dec.  1919,  pp.  251-254.  Three 
ways  are  explained;  (1)  one-break  day  system;  (2)  two  day-shift  system;  (3) 
five-day  week  system. 

Minimum  Wage,  California.  Effect  of  Minimum  Wage  Orders  in  California. 
Monthly  Labor  Rev.,  vol.  9,  no.  6,  Dec.  1919,  pp.  261-263.  It  is  said  that 
no  establishment  was  forced  out  of  existence  by  order  and  that  number  of 
employees  was  not  decreased  but  increased  10  per  cent.  Minimum  wage 
is  considered  in  consequence  as  real  remedial  measure. 

Responsibilities  of.  Labor  ans  Its  Responsibilities,  Charles  Piez.  Coal  Age, 
vol.  16,  no.  22,  Dec,  11  and  18,  1919,  pp.  S82-SS4.  Address  delivered  before 
Am.  Min.  Congress. 

LIGHTING 

CoLOB  Matching  ,LiGnT  fob.  Artificial  Daylight,  A.  P.  Trotter.  Times  Eng. 
Supp.,  no.  542,  Dec.  1919,  p.  361.     Concerning  matching  of  colors. 

Farm  Lighting  System.  Knight  Engine  Adapted  to  Two-Unit  Farm  Lighting 
System.  Automotive  Industries,  vol.  42,  no.  1,  Jan.  1,  1920,  pp.  14-17,  5 
figs.    Spherical  combustion  chamber  is  notable  feature  of  this  air-cooled  motor. 

Industrial  Survbt  of  Conditions.  Survey  of  Prevailing  Conditions  as  to  Indus- 
trial Lighting — I.  Elec.  Rev.  (Chicago^,  vol.  65,  no.  4,  Jan.  24,  1920,  pp. 

139-141.     Investigation  of  actual  conditions  in   15  States. 

Interior  Systems,  Improving  Illumination.  Maintenance  of  Inteiior  Lighting 
Systems,  Ward  Harrison  and  J.  R.  Colville.     Elec.  World,  vol.  75,  no.  4,  Jan. 
24.  1920,  pp.  204-208,  7  figs.     Case  is  cited  where  it  is  said  illumination  was 
raised  from  2.7  to  7  foot-candles  by  cleaning  lamps,  reflectors,  walls  and  ceiling. 

Railway  Stations.  Report  of  Committee,  VI — On  Buildings.  Bui.  Am.  Ry. 
Eng.  Assn.,  vol  21,  no.  220,  Oct.  1919,  pp.  123-138,  4  figs.  Proposes  standards 
of  illumination  for  passenger-station  interiors  and  surroundings  and  platforms, 
covered  and  uncovered. 

Residence.  Home-Lighting— How  to  Make  It  Comfortable  and  Effective,  A,  L. 
Powell  and  R.  E.  Harrington.  Trans.  Ilium.  Eng.  Soc,  vol.  14,  no  8,  Nov. 
10,  1919,  pp.  394-406  and  (discussion)  pp.  407-414,  8  figs.  Concerning  avoid- 

ance of  extreme  contrasts  and  arranging  Ughts  so  as  to  derive  greatest  flexib- 
iUty  of  lighting. 

Street.  Single  Light  Compared  with  Cluster  Units  for  Street  Lighting,  S.  L.  E. 
Rose  and  H.  E.  Butler.  Gen.  Elec.  Rev  ,  vol.  22,  no  12,  Dec.  1919,  pp  1044- 
1055,  16  figs.  Writers  point  out  what  they  term  inefficiency  of  cluster  unit 
and  present  data  m  support  of  their  contention  that  this  type  of  unit  should 
be  discarded. 

Theaters.  Arti.=*tic  and  Utilitarian  Theater  Lighting,  Lyman  Day  Morgan.  Elec. 
World,  vol.  75,  no.  1,  Jan.  3,  1920,  pp.  4-6,  7  figs.  Scheme  of  concealed  light 
sources  at  Milwaulcee  theater. 

LOCOMOTIVES 

Designing.  Locomotive  Designing.  Ry.  &  Locomotive  Eng.,  vol.  32,  no.  12, 
Dec.  1919,  pp.  358-361,  3  figs.  Features  involved  in  locomotive  using  coal 
for  fuel. 

Feedwater  Heating.    Locomotive  Feed  Water  Heating.     "Ry.  Gaz.,  vol.  31,  no. 
25,  Dec.  19,  1919,  pp  818-820,  4  figs.     Discusses  application  of  exhaust  steam 
and  waste  gases  to  feedwater  heating. 

Feedwater  Treatment.  Treatment  of  Water  for  Locomotives,  William  M.  Barr. 
Ry.  Rev.,  vol.  65,  no.  26,  Dec.  27,  1919,  pp.  953-957.  Notes  on  utility  of 
boiler  compounds,  wayside  treatment,  boiler  washing,  etc.,  and  conditions 
under  which  each  of  these  is  most  useful. 

Fireboxes,  Statbolt  Deflection.  Deflection  of  Staybolts,  George  L.  Fowler. 
Ry.  Rev.,  vol.  65,  no.  26,  Dec.  27,  1919,  pp.  949-953,  8  figs.  Also  Ry.  Mech. 
Engr.,  vol.  93,  no.  12,  Dec.  1919,  pp.  701-707,  13  figs.  Account  of  investigation 
to  determine  nature  and  extent  of  staybolt  movement  under  influence  of  tem- 

perature and  pressure. 

Number  Needed  Before  1923.  Adequate  Motive  Power  for  Railroads  a  Necessity. 
Ry.  Age,  vol.  68,  no.  1,  Jan.  2,  1920,  pp.  33-36.  Figures  indicating  motive 
power  required  in  next  three  years  and  estimated  cost. 

Pulvehized-Coal-Burning.  Locomotive  Fitted  for  Burning  Pulverized  Fuel. 
Ry.  Gaz.,  vol,  32,  no.  2,  Jan.  9,  1920,  pp  65-59,  7  figs.  Scheme  invented  and 
patented  by  J.  G.  Robinson,  chief  mechanical  engineer  of  Gt.  Central  Ry., 

England. 
Redesigning.  Changing  Prairie  Type  to  Mikado.  Ry.  Mech.  Engr.,  vol.  93,  no- 

12,  Dec.  1919,  pp.  694-696,  4  figs.  Redesigning  of  boiler  to  increase  efficiency 
and  provide  ample  steaming  capacity  for  larger  cylinders. 

MACHINE  TOOLS 

Feeds  and  Speeds.  The  .\ndrouin  Series  of  Feeds  and  Speeds.  Engineer,  vol. 
128,  no.  3336,  Dec.  5,  1919,  pp.  556-559,  1  fig.  Summary  of  studies  by  J. 
Androuin  (see  Bulletin  de  la  Société  d'Encouragement  pour  l'Industrie  Natio- 

nale. Sept.-Oct.,  1919)  to  discover  series  cf  figures  for  feeds  and  speeds  of 
machine  tools  which,  while  suitable  for  all  practical  requirements,  would  also 
be  Euch  that  time  required  to  machine  given  piece  of  work  could  be  calculated 
with  great  rapidity  and  care. 

MAGNETIC  SEPARATORS 

Types.  Electromagnetic  Concentration  and  Separation  of  Iron  Minerals  and  Metal- 
lurgical Waste  (La  concentration  et  le  triage  électromagnétique  des  minerais 

de  fer  et  des  déchets  métallurgiques).  Jean  Escard.  Génie  Civil,  vol.  75. 
nos  24,  25  and  20,  Dec.  13,  20  and  27,  1919,  pp.  603-607,  7  figs,  pp.  622-627. 
24  figs.,  and  pp.  648-652,  10  figs.  Particulars  of  construction  and  records 
of  operation  of  Edison,  Rowland,  Waterhill,  Humboldt,  Negrcanu,  Blake, 
Steinert-Kcrtler,  Grondel  and  Luther  magnetic  separators. 

MARINE  BOILERS 

Scotch,  Design  of.  Application  of  Standardization  and  Graphical  Methods  to 
the  Design  of  Cylindrical  Return  Tubular  Boilers,  Henry  C.  E.  Meyer  Boiler 
Maker,  vol.  19,  no.  12,  Dec.  1919,  pp.  351-355,  11  figs.  Suggested  rules  for 
designing  boilers  of  Scotch  type.  Paper  read  before  Soc.  of  Naval  Architects 
and    Marine  Engrs. 

MARINE  STEAM  TURBINES 

Governor.  Westinghouse  Marine  Turbine  Governor.  Power,  vol.  50,  no.  20. 
Nov.  25,  Dec.  2-9.  1919,  pp.  766-767,  4  figs.  Governor  is  of  centrifugal  type. 
Has  arrangement  for  automatic  control  of  steam  and  water  supply  to  glands, 
which  prevents  leakage  where  rotor  emerges  from  casing  on  both  high-  and 
low-pressure  turbines. 
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Pipe-Line  Transmission.  Oil-Pipn  Line  Transmission,  H.  W.  Crozicr.  .11.  Elec- 
tricity, vol.  44,  no.  1,  Jan.  1.  1920.  pp.  24-27,  3  figs.  Study  of  methods  of 

determining  viscosity,  particularly  in  general  case  of  pipe  lines  where  oil, 
initially  heated,  cools  rapidly  as  it  flows  along. 

Rectified  Petroleum  Spirit.  Composition  of  Rectified  Petroleum  Spirit  from 
Toluol-Petroleum  Spirit  Runnings  of  Asiatic  Petroleum.  H.  G.  Evans.  Jl. 
Soc.  Chem.  Indus.,  vol.  3S,  no.  23.  Dec.  15,  1919,  pp.  401T-402T.  1  fig.  Account 
of  investigations  undertaken  to  determine  approximate  composition  of  petrol- 

eum spirit  in  toluol-petroleum  spirit  runnings  horn  Asiatic  petroleum. 

Refinery  Sludge,  Utilization  of.  Utilization  of  Asphaltic  Base  Acid  Sludge 
Obtained  in  Refining  Petroleum  and  Shale  Oils,  Charles  Baskerville.  Jl. 
Indus.  &  Eng.  Chem.  .vol.  12.  no.  1,  Jan.  1920,  pp.  30-31.  Method  developed 
at  Dept.  of  Chem.,  College  of  City  of  N.Y. 

World  Resources,  Political  and  Commercial  Geology  Series.  The  Petroleum 
Resources  of  the  World — II,  John  D.  Northrop.  Eng.  &.Min.  Jl.,  vol.  109, 
no.  1,  Jan.  3.  1920,  pp.  34-3S,  1  fig.  It  states  that  American  British  and  Dutch 
interests  control  most  of  world's  oil;  also  that  U.  S.  is  supreme  in  western 
hemisphere  but  has  not  aggressive  nationalistic  policy  of  foreign  governments. 

OIL  ENGINES 

Akroyd  Type.  Modern  Development  of  Oil  Engines,  Mark  Meredith.  Gas  Engine, 
vol.  22,  no.  1,  Jan.  1920,  pp.  32-33.     Particularly  of  type  using  Akroyd  principle. 

OIL  FIELDS 

Mackenzie  River  Basin.  The  Mackenzie  River  Basin,  Philip  Thompson.  Eng. 
&  Min.  Jl.  .vol.  lOS,  no.  31,  Dec.  6,  1919.  pp.  S66-S6S,  1  fig.  Geobgical  features 
of  the  area  and  most  favorable  regions  in  which  to  prospect  for  mineral  and  oil. 

OIL  SHALES 

Kiln  Distillation.  The  Eventual  Retort  Plant  for  the  Distribution  of  Oil  Shales, 
Louis  Simpson.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  2,  Jan.  14.  1920. 
PD.  71-72.  Alleges  that  horizontal  revolving  kiln,  as  constructed  for  burning 
of  cement  clinker,  is  more  capable  of  handling  spent  shale  than  Scotch  retort. 

Nitrogen  from.  Recovery  of  the  Nitrogen  Contained  in  Oil  Shales.  Louis  Simpson. 
Chem.  &  Metallurgical  Eng..  vol.  22,  no.  1,  Jan.  7,  1920.  pp.  20-22  Writer 
believes  that  future  of  oil  shale  industry  is  largely  dependent  upon  construction 
of  "single  purpose"  retort  that  can  be  erected  at  low  cost  and  which  will  recover 
maximum  quantity  of  oil. 

OIL  WELLS 

Mapping.  Mapping  of  Oil  Wells,  S.  S.  Langley.  Eng.  &  Min.  Jl.,  vol.  108,  no.  22, 
Dec.  13  and  20.  1919,  pp.  908-911,  5  figs.  _  Illustrates  charts  indicating  under- 

grounds conditions,  constructed  from  drillers'  reports. 

OPEN-HEARTH  FURNACES 

Acid,  Action  of  Iron  Oxides  on.  The  Action  of  Iron  Oxides  Upon  the  Acid  Furnace 
Structure,  J.  H.  Whiteley  and  A.  F.  Hallimond.  Engineering,  vol  108.  no. 
2807,  Oct.  17,  1919,  pp.  528-532,  10  figs.  Source  of  iron  oxides  carried  from 
furnace  by  outgoing  gases  is  considered  and  method  is  described  by  which 
comparati\«  amounts  present  in  gases  at  various  stages  of  process  may  be 
ascertained.     Paper  read  before  Iron  and  Steel  Inst. 

Electric  vs.  Electric  vs.  Open  Hearth  Furnace  Practice.  E.  H.  Ballard.  Blast 
Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  p.  62.     Comparison  of  costs. 

Large-Unit  Practice.  Open  Hearth  Practice  with  Large  Units,  N.  E.  Maccallum. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  .52-55,  6_figs.  Double 
ladle  practice  is  upheld.     Experience  with  metalkase  brick  is  illustrated. 

Martin-Siemens.  Martin-Siemens  Furnaces  (Les  fours  Martin-Siemens),  A.  D. 
Williams.  Revue  de  Métallurgie,  vol.  Ifi,  no.  5.  Sept.-Oct.  1919.  pp.  313-339, 
16  figs.  Survey  of  technical  and  experimental  researches  of  various  investig- 

ators, undertaken  with  a  view  to  determine  best  proportion  of  dimensions 
of  furnaces,  together  with  exposition  of  physical  phenomena  taking  lace  in 
furnace.     (To  bo  continued.) 

ORE  DRESSING 

Ball  Mills.  Fine-Grinding  in  Ball-Milla,  Henry  Hanson.  Min.  &  Sci.  Press, 
vol.  120,  no.  1,  Jan.  3,  1920,  pp.  17-20.     Results  of  comparative  tests. 

OXY-ACETYLENE  WELDING 

Boiler  Repairs.  Boiler  Repairs  by  Oxy-Acetylene  Welding.  Acetylene  &  Welding 
Jl.,  vol.  16,  no.  194,  Nov.  1919,  pp.  214-215,  8  figs.  Illustrates  welding  of 
cracks  in  tube  plates. 

Boilers.  Autogenous  Welding  Accepted  in  Boiler  and  Pressure  Vessel  Repairs. 
Boiler  Maker,  vol.  20,  no.  1,  Jan.  1920,  op.  17-18.  Committee  report  of  Engin- 

eers* Committee  of  Steam  Boiler  and  Fly-Wheol  Service  Bur.  which  was  made 
up  for  representatives  from  all  companies  writing  steam  boiler  insurance. 

Blowpipe  Manipul-ition.  Blowpipe  Manipulation.  A  New  Method  of  Executing 
Welds.  Acetylene  &  Welding  Jl.,  vol.  16,  no.  194.  Nov.  1919,  pp.  218-219, 
3  figs.  Eseeutinç  welds  by  method  in  which  welding  rod  follows  blowpipe 
instead  of  preceding  it. 

Drop  Forgings.  Fusion  Welding  Applies  to  Drop  Forgings.  S.  W.  Miller.  Can. 
Machy..  vol.  23,  no.  3,  Jan.  15,  1920,  pp.  92-93.  Writer  holds  that  oxy-acetylene 
process  is  more  applicable  to  reclaiming  of  drop  forging  than  electric,  especially 
where  defects  are  small,  because  "while  the  electric  process  is  considerably 
cheaper     .     .     .  yet  there  is  greater  liability  with  the  electric  process." 

Fractures.  Metallurgy  for  Welders,  Paul  C.  Tris.  Acetylene  J!.,  vol.  21,  no.  7, 
Jan.  1920,  pp.  480-482.  Photomicrographs  illustrating  various  conditions 
which  are  likely  to  be  found  in  fractures. 

Iron  Foundry  Work.  The  Welder  in  the  Iron  Foundry,  David  Raster.  Acetylene 
Jl.,  vol.  21,  no.  7,  Jan.  1920,  pp.  469-472,  2  figs.  Possibilities  of  effecting 
savings  in  foundry  by  introduction  of  welding. 

Isolated  Plant.  Oxy-Acetylene  Welding  in  an  Isolated  Plant,  J.  H.  Sto.ikier. 
Acetylene  Jl.,  vol.  21,  no.  7,  Jan.  1920,  pp.  475-478.  Conditions  for  successful 
welding.     Paper  read  before  Can.  Natural  Gas   &  Petroleum  Assn. 

Procedure.  Oxy-Acetylene  Welding  and  Cutting,  Hugh  H.  Dyar.  Boiler  Maker, 
vol  19,  no.  12,  Dec.  1919,  pp.  362-364.  Concerning  uniting  of  gases  in  torch, 
heat  treatment  of  cast  iron,  uses  of  special  jigs  for  tank  welding,  and  strength 
of  welds. 

OXYGEN 

EiECiPOLYTic  Production.     See  Hydrogen,  Electrolytic  Production. 

PAINTS 

Rosin  in.  Use  of  Rosin  in  Paint  and  Varnish,  Maximilian  Toch.  Chem.  &  Metal- 
lurgical Eng.,  vol.  21.  no.  15,  Dec.  24  and  31.  1919,  pp.  767-768-  Experiments 

are  quoted  in  which  it  is  said  that  rosin  with  china  wood  oil  paint  left  better 
surface  for  repainting  than  linseed  oil  paint.  Paper  read  before  Am.  Inst. 
Chem.  Engrs. 

PAPER  MAKING 

Cellcxose  Formations.  Process  for  Cellulose  Formations.  Paper,  vol.  25,  no.  17, 
Dec.  31,  1919,  pp.  23-24.  German  patent  for  producing  cellulose  formations 
by  precipitating  ammoniacal  copper  oxide  cellulose  solution. 

Coloring.  The  Coloring  of  Paper,  Otto  Kress.  Paper,  vol.  25,  no.  19,  Jan.  14, 
1920,  pp.  17-20.  Equipment  required  for  testing  dyes  for  strength  and  shade. 
(Continuation  of  serial.) 

PAPER  MILLS 

See  Roofs,  Paper  Mill,  Decay  Prevention. 

PAVEMENTS,  ASPHALT 

Joining  to  Car  Tracks.  Asphalt  Paving  Laid  Without  Granite  Blocks  Alongside 
Rails,  Clifford  A.  Elliott.  Elec.  Ry.  Jl.,  vol.  55,  no.  3,  Jan.  17, 1920,  pp.  158-159, 
4  figs.  It  is  said  that  Pacific  Elec.  Ry.  has  omitted  granite  paving  blocks 
from  alongside  girder  and  T-rails  in  paved-street  construction. 

Mixtures.  Asphalt  Paving  Mixtures,  Prévost  Hubbard.  Better  Roads  &  Streets, 
vol.  9,  no.  11,  Nov.  1919,  pp.  369-370.     Their  classification. 

•PAVEMENTS,  BITUMINOUS 

Aggregates  for.  Mineral  Aggregates  for  Bituminous  Pavements.  Wallace  L. 
Caldwell.  Mun  &  County  Eng.,  vol.  57,  no.  6,  Dec.  1919,  pp.  246-250.  Classi- 

fication of  causes  of  failure  of  bituminous  pavements  and  suggestions  in  regard 
to  method  of  testing  aggregates. 

Foundations  for.  Foundations  for  Warrenite-Bitulithic,  George  C  Warren.  Good 
Roads,  vol.  18,  no.  26,  Dec.  24,  1919,  pp.  261-262  and  264,  2  figs.  Discussion 
of  relative  merits  of  resilient  and  rigid  bases  for  warrenite-bitulithic  surfaces 
and  of  use  of  old  macadam. 

PAVEMENTS,  BRICK 

Economical  Construction.  Suggested  Economies  in  Brick  Street  and  Road 
Construction,  Will  P.  Blair.  Mun.  &  Country  Eng.,  vol.  57,  no.  6.  Dec.  1919, 
pp.  262-264.  In  designing  of  proper  tools  and  appliances  which  will  lessen 
actual  labor  necessary  in  construction. 

Resurfacing  with  Asphalt.  Method  of  Resurfacing  Worn  Brick  Pavement  with 
Asphalt,  Charles  E.  Murphy.  Eng.  &  Contracting,  vol.  53,  no.  1,  Jan.  7, 
1920,  p.  7,  3  figs.     Illustrates  method  of  applying  2-in.  asphaltic  concrete. 

PAVEMENTS.   CONCRETE 

Cold-Weather  Construction.  Precautions  for  Concrete  Pavement  Construction 
in  Cold  Weather.  Concrete  Age,  vol.  1,  no.  3,  Dec.  1919,  pp.  16-17.  Arrange- 

ment which  is  said  to  have  enabled  placing  of  concrete  at  from  75  to  85  deg. 
during  temperatures  from  4  to  43  deg. 

Voids  in  Aggregate.  Does  It  Pay  to  Determine  Void  Percentages  in  Coarse 
Aggregate  for  Concrete  Pavement?  William  G.  Crandall.  Mun.  &  County 
Eng.,  vol.  57,  no.  6,  Dec.  1919,  pp.  264-266,  2  figs.  Diagrams  for  obtaining 
interpolated  values  of  factors  when  voids  in  either  of  coarse  aggregates  vary 
from  multiple  of  5  per  cent. 

PAVEMENTS,  WOOD-BLOCK 

Creosote  Oil  fob  Blocks.  Proper  Grade  of  Creosote  Oil  for  Wood  Paving  Blocks, 
K.  M.  Waddell.  Mun.  &  County  Eng.,  vol.  52,  no.  6,  pec.  1919,  pp.  269-272, 
3  figs.  Characteristics  required  are  said  to  be,  (1)  toxicity,  (2)  waterproofing 
values,  (3)  permanence,  and  (4)  penetrance. 

PETROLEUM 

See  Oil 
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RECORDS 

FitiNO  System,  Office  Records — Their  Filing  and  Indeiting,  Irene  Warren.  Jl. 
Electricity,  vol.  4-1.  no.  1 ,  Jan.  1,  1920,  pp.  22-23,  3  figs.  Advantages  of  central 
filing  sj-ïtcro. 

RECTIFIERS 

Large-Cap  AC  in*.  Mercury  Arc  Rectifiera  for  Large  Outputs.  Electrician,  vol.  S4, 
no.  2172.  Jan.  2,  1920,  pp.  10-13,  S  figs.  Diagrammatic  representation  of 
types  built  by  Brown  Boveri  &  Co.,  Switzerland,  for  outputs  of  150-kw.  and 
oOO-kw. 

REDUCTION  GEARS 

See  Gears,  Reduction. 

REFRACTORIES 

Furnace  Linings.  Refractories  in  Heat-Treating  Furnaces,  John  A.  King.  Proc. 
Steel  Treating  Research  Soc,  vol.  2,  no.  S,  1919.  pp.  16-19  and  32.  Deals 
with  linings  and  factors  which  determine  life  of  linings,  and  gives  general  outline 
of  kinds  of  refractories  and  various  tests  applied  to  them. 

SiucA  Brick.  Silica  Bricks  (Les  briques  do  silice),  Pierre  Gilard.  Revue  Universelle 
dee  Mines,  vol.  2,  no.  3.  July-Aug.  1919,  pp.  559-582, 12  figs.  Survey  of  technical 
researches  concerning  infiuence  of  nature  of  sihca  on  properties  of  brick.  (To 
be  continued.) 

See  Gravitation. 

RELATIVITY  THEORY 

RELAYS 

Overload.  Induction-T>*pe  Overload  Relays — Their  Operation  and  Application. 
Victor  H.  Todd.  Power,  vol.  50,  no.  16,  Nov.  22,  1919.  pp.  583-5S5.  13  figs. 
Discusses  construction  and  operation  of  overload  relay,  in  which  movement 
similar  to  watt-hour  meter  is  used  to  obtain  protective  device  of  high  accuracy. 

ROOFS 

Paper  Mill,  Decay  Prevention,  Paper  Mill  Roofs,  R.  J.  Blair.  Paper  ,vol.  25, 
no.  17,  Deo.  31,  1919.  pp.  15-23,  12  figs.  Investigations  of  Forest  Products 
Laboratories  of  Canada  to  determine  best  method  of  preventing  decay  in  timber 
of  pulp  and  paper  mill  roofs. 

ROPE   DRIVE 

Indian  Mills,  Jute  and  Its  Manufacture  in  India.  Engineer,  vol.  12S.  no.  3334, 
Nov.  21,  1919,  pp.  505-506,  7  figs.,  partly  on  supp.  plate.  Rope  driving  from 
slow-speed  horizontal  side-by-aide  compound  engines  is  mentioned  as  general 
practice  in  Indian  mills. 

RUBBER 

Caoutchouc  Industry.  Caoutchouc  Industry  (L'industrie  du  caoutchouc).  Génie 
Civil,  vol.  75,  no.  26,  Dec.  27,  1919,  pp.  661-662.  Production,  methods  of  test- 

ing and  classification  of  caoutchouc. 

Expansion  During  Vulcanization.  The  Expansion  of  Rubber  Compounds  During 
Vulcanization,  C.  W.  Sanderson.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12.  no-  1. 
Jan.  1920,  pp.  37-40,  5  figs.  Experiments  to  determine  whether  or  not  use 
could  be  made  of  expansion  test  in  distinguishing  between  stocks  which  move 
freely  and  mold  well  and  those  which  do  if  mold  well. 

Synthetic.  Analytical  Determination  of  Synthetic  Rubber  (Versuche  zur  analy- 
tisphen  Bestimmung  von  synthetischen  Kautshuk),  G.  Hiibner.  Gummi- 
Zeitung,  vol.  33,  no.  23,  Mar.  7,  1919,  pp.  361-362.     Results  of  tests. 

Volume  Increase  Unher  Strain.  Volume  Increase  of  Compounded  Rubber 
Under  Strain,  H.  F.  Schippel.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  1,  Jan. 

1920,  pp.  33-37,  11  figs.  Account  of  tests.  It  is  concluded  that  "  the  greater the  mean  diameter  of  the  pigment  particles,  the  greater  is  the  volume  increase 

under  strain." RUST  PREVENTION 

RESEARCH 

Frank   B.    Jewett.    Chem.    Age, 

Suggests  co-operation  of  teacher 
Industrial.  Elements  of  Industrial  Research, 

vol.  1.  no.  7,  Dec.  25,  1919.  pp.  285-286. 
and  employer  of  technical  men. 

Industrial   Research.     Times  Eng.   Supp.,  no.   542,   Dec.    1919,  p.   367. 
Account  of  conference  convened  by  Dept.  of  Sci.  and  Indus.     Research  with 

.    a  view  to  exchanging  views  in  regard  to  problems  arising  out  of  establishment 
and  working  of  industrial  organizations. 

Organization  of.  The  Organisation  of  Research.  Henry  Prentiss  Armsby.  Science, 
vol.' 51,  no.  1300.  Jan.  9.  1920,  pp.  33-38.  Its  significance  for  advancement 
of  science.  Address  delivered  before  Agricultural  Section,  British  Assn.  for 
Advancement  of  Science. 

Workers,  Develoiment  of.  What  Is  Needed  to  Develop  Good  Research  Workers, 
W.  R.  Whitney.  Elec.  World,  vol.  75,  no.  3.  Jan.  17,  1920.  pp.  151-154,  7  figs. 
Suggests  that  students  be  encouraged  to  share  inspiration  of  engineering  work 
instead  of  being  instructed  in  facts  only, 

ROAD   TRACTION 

Present  Status.  The  Present  Position  of  Mechanical  Road  Traction,  C.  G.  Conradi. 
Jl.  Instn.  Mech.  Engrs.,  no.  9.  Dec.  ]9i9.  pp.  661-701  nnd  discussion,  pp.  702- 
706,  53  figs.,  partly  on  eight  supp.  plates.  Comparative  study  of  costs  of 
steam,  gasoline  and  electric  traction.  Problems  of  iECOods  transportation  are 

'  classified  and  economical  operation  by  one  of  these  three  3j''stems  of  traction is  determined  for  each  . 

Sec  Chains,  Roller. 

ROLLER  CHAINS 

ROLLING    MILLS 

Draft  and  Peak  Load  Rel.^tions.  Plate  Mill  Draft  and  Peak  Load  Relation, 
J.  T.  Eaton,  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan,  1920,  pp.  94-96 
3  fig?.  Discussion  of  draft  and  peak  load  relations  as  influenced  by  steel  tem- 

perature and  number  of  passes. 

Friction  and  Spreading  Forces.  Friction  and  Spreading  Forces  in  Rolling  Mills, 
W,  B,  Skinkle.  Mech.  Eng.,  vol.  42,  no.  1,  Jan.  1920,  pp.  11-13,  5  figs.  Des- 

cription of  apparatus  designed  for  special  series  of  investigations  to  be  made 
on  experimental  rolling  mill  at  Carnegie  Inst,  of  Technology'. 

Research  Bureau  Studies  Practical  Rolling  Mill  Technical  Problems,  W.  B. 
Skinkle.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920,  pp.  84-88, 
6  figs.  Description  of  equipment  to  be  installed  at  Rolhng  Mill  Researcli 
Bur.  for  experimental  measurement  of  friction  losses  and  spreading  forces 
on  rolls  and  roll  housings. 

Hot  Rolling  .  Theories.  Theories  of  Hot  Rolling  (Les  th(?ories  du  laminage  à  chaud) . 
P.  Maringer.  Revue  Universelle  des  Mines,  vol.  2.  no.  3,  July-Aug,  1919, 
pp.  425-533.  53  figs.  Energy  required  for  rolhng  and  determination  of  efforts 
exerted  by  cylinders. (Concluded.) 

Rolling  Processes.  Rolling  Processes  from  Thermal  and  Mechanical  Points  of 
View,  Frithiof  Holmgren.  Jernkontorets  AnnaJer.  vol.  103,  May  31.  1919. 
pp.  S7-124.  Discussion  of  process  of  rolling  of  metals,  both  historical  and 
technical  view  of  heat  application  and  power  consumption. 

Sheet  Rolling.  Development  of  Modern  Sheet  Rolling,  W,  H.  Melaney.  Blast 
Furnace  &  Steel  Plant,  vol.  8  no,  1,  Jan,  1920,  pp,  91-93.  Outline  of  opera- 

tions peculiar  to  manufacture  of  sheets. 

Phosphatic  Coatings  for.  Phosphatic  Coating  for  Rust  Proofing  Iron  and  Steel, 
L.  E.  Eckelmann.  Chem.  &  Metallurgical  Eng.,  vol.  21,  no.  15,  Dec.  24  and 
31,  1919,  pp.  787-789,  4  figs.  After  exposing  various  methods  of  phosphatizing 
writer  observes  that  while  phosphatic  coatings  "are  not  so  resistant  to  wear 
and  abuse  as  sherardized  or  galvanized  metals,"  nevertheless  "  phosphatic rustproofing  is  considerably  cheaper  than  any  other  well  known  rustproofing 

process  in  use  today." 
SCIENTIFIC  MANAGEMENT 

British  Shops.  Scientific  Management.  H.  W.  Allingham.  Eng.  &  Indus.  Manage- 
ment, vol.  2,  no.  26,  Dec.  25,  1919,  pp.  S03-808,  5  figs.  Its  application  in British  shops. 

Mining  Industry.  Taylorism  in  the  Mine,  M.  Langrogne.  Colliery  Guardian, 
vol.  118.  no.  3078.  Dec.  27,  1919.  pp.  1714-1715.  Chief  _  requirements  for 
successful  application  are  seen  to  be,  unity  of  control,  reinforced  technical 
assistance,  and  precise  definition  of  working  program  and  means  of  carrying 

it  out.  (Concluded.)  Paper  read  before  Société  de  l'Industrie  minérale  de France. 

Result  FROM.  Scientific  Management*  A  Solution  of  the  Capital  and  Labor  Problem — 
II,  J.  M.  Scott  Maxwell.  Machv.  (Lond.).  vol.  15,  nos.  377  and  378,  Dec.  18 
and  25,  1919,  pp,  306-369,  2  figs,,  and  354-357.  Economical  aspect  of  payment- 
by-results  system.  Gives  charts  showing  comparison  of  efforts  extended 
in  manufacturing  operations  by  experienced  and  inexperienced  workers. 

See  also  Factory  Management;  Industrial  Management. 

SEAPLANES 

See  Aeroplane  Engines,  Design. 

SEMI-STEEL 

See  Cast  Iron,  Synthetic^ 

SEWAGE  TREATMENT 

BsooKLTN,  N.  Y.  Some  Results  of  the  Brooklyn,  N.  Y.,  Sewage  Treatment  Experil 
ments.  Eng.  &  Contracting,  vol.  53,  no.  2,  Jan.  14,  1920,  pp.  39-41.  Datq 
pertaining  to  Imhof  tank  operation,  trickling  filters,  etc. 

Plainfield,   N.   J.,  Plant.    Plainfisld's  Sewage  Treatment  Plant.     Mun.   Jl. 
Public  Works,  vol.  47,  no.  22.  Nov.  29,  1919,  pp.  318-322,  7  figs.     Details  of 
operation  of  Imhoff  tanks  and  sprinkling  filters, 

SHAFT   SINKING 

See  Mines,  Shaft  Sinking;  Iron  Mines,  Shaft  Sinking. 

SHAFTS 

Keywatp,  Influence  op.  On  the  Influence  of  Keyways  on  the  Stress  Distribution 
in  Cylindrical  Shafts,  T.  H.  Gronwal!.  Trans.  Am.  Math.  Soc,  vol,  20,  no.  3, 
.luly  1919,  pp  234-244,  1  fig.  Mathematical  expression  of  ratio  between 
maximum  stresses  in  keyed  and  full  parts  of  shaft. 

J 
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Seu-Tempering,  Crittcal  Points.  Critical  Points  of  Self-Tempering  Steels  (Sur 
les  points  critiques  d'aciers  auto-trempants).  P.  Dejean.  Comptes  rendus  des 
Séances  de  l'Académie  des  Sciences,  vol.  169.  no.  22,  Dec.  1.  1919,  pp.  1043- 
1045.  1  fig.  Examination  of  cooling  curves  obtained  by  differential  method 
of  nickel-chrome-coppcr  steel. 

STEEL    CHROME-NICKEL 

XicHROLOT  Products.  The  Making  of  Nickel-Chromium  Products  "W.  F.  Suthcr- 
lan.  Can.  Machy.,  vol.  23,  no.  2,  Jan.  8,  1920.  pp.  57-60,  5  figs.  Manufacture 
of  "nichroloy"  products.  "Nichroloy"  is  composed  principally  of  low-carbon 
steel,  chromiuin,  silicon,  manganese,  aluminum  and  nickei. 

STEEL,  HEAT  TREATMENT  OF 

Allot  Steel.  AUov  Steel  and  Heat  Treatment  in  the  Production  of  Special  Forg- 
ings.  Blast  Furnace  &  Steel  Plant,  vol.  S.  no.  1.  Jan.  1920.  pp.  106-108.  7  figs. 
Practice  of  Am.  Forge  &  Machine  Co.  in  manufr.ctxire  of  high  grade  chrome- 
vanadium  and  steel  forgings. 

B.\ll-Bearing  Race;s,  Electric  Furnace  Installation  for  Heat  Treatment  of  Ball 
Bearing  Races.  Blast  Furnace  &  Stoel  Plant,  vol.  8,  no.  1.  Jan.  1920.  pp. 
115-117,  7  figs.  Treating  equipment  consists  of  pusher  type  furnace,  oil  quench 
tank  and  oil  dra\\ing  bath  arranged  in  series  for  continuous  flow  of  material. 

Hardening.  The  Hardening  of  Steel,  H.  C.  H.  Carpenter.  Chem.  News,  vol.  119. 
no.  3112,  Dec.  5,  1919,  pp.  261-264:     Theories  of  hardening.     (Concluded.) 

Sec  aiso  Forgings,  Electric  Heat  Treatment. 

STEEL  INDUSTRY 

SUBMARINE  SIGNALING 

Radios  of  Operation.  Effect  pf  Horizontal  Temperature  Layers  of  Sea  Water 
on  Radius  of  Sound  Signals  Under  Water  (Ueber  den  Einfiuss  horizontaler 
Temperaturschichtung  des  Seewassers  auf  die  Reichweite  von  Unterwasser- 
schallsignalen),  H.  Litcho.  Physikalische  Zeitschrift,  vol.  20,  no.  17,  Sept. 
1,  1919,  pp.  385-389,  2  figs.     Equations  and  curves  showing  radius  of  sound. 

SUBMARINES 

Influence  in  Warfare.  The  Influence  of  the  Submarine  in  Naval  Warfare  in 
the  Future,  W.  S.  King-Hall.  Jl.  Roy.  United  Service  Instn.,  vol.  64,  no.  455, 
Aug.  1919,  pp.  359-381.  Summarizing  experience  of  last  war,  writer  concludes 
that  for  purpose  of  tactical  attack  submarine  did  not  prove  its  importance, 

but  he  notes  that  strategically,  "a  flotilla  of  submarines  represent  a  concen- tration of  armed  force,  and  the  fact  that  this  concentration  can  emerge  and 
disappear  from  sight  is  an  important  point." 

SUBSTATIONS 

AtJTOMATic.  Automatic  Substations  Eliminate  Labor  Expense,  R.  J.  Wensley. 
Elec.  World,  vol.  75,  no.  3,  Jan.  17.  1920.  pp.  137-138.  Operating  expense  of 
two  stations,  one  used  for  industrial  service  and  other  for  three-wire  circuits. 

SULPHURIC  ACID 

Recovery  from  Sodium  Bisulphate.  Recovery  of  Sulphuric  Acid  (La  récupéra- 
tion de  l'acide  sulphurique)  -  Génie  Civil,  vol.  75,  no.  26,  Dec.  27,  1919,  pp. 

655-657.  Process  of  recovering  sulphuric  acid  from  sodium  bisulphate  obtained 
as  residue  in  manufacture  of  explosives. 

See  also  Coal,  Pyrite,    Use  of. 

Electric  Drive.  Electricity  in  Steel  Industry,  1919,  G.  E.  Stoltz.  Blast  Furnace 
&  Steel  Plant,  vol.  8,  no.  1,  Jan.  1920.  pp.  4-7,  6  figs.  Outlines  usual  methods 
of  operating  electric  drive  and  presents  charts  showing  costs  and  other  data. 

^Ietali.tjrgical  Progress.  Metallurgical  Progress  in  Steel  Industry.  Blast 
Furnace  &  Steel  Plant,  vol.  8.  no.  1,  Jan.  1920,  pp.  56-58.  No  radical  depart- 

ures in  metallurgical  processes  arc  believed  to  have  been  developed  even  during 
the  war,  and  it  is  remarked  that  progress  made  consisted  chiefly  in  a  more 
inteUigent  application  of  processes  already  known. 

STEEL.  MANGANESE 

Open-Hearth.  Making  Manganese  Steel  by  the  Open-Hearth  Process.  E.  L.  Shaner. 
Foundry,  vol.  48,  no.  2,  Jan.  15.  1920,  pp.  63-66.  8  figs.  Attention  is  specially 
called  to  method  of  adding  alloy  and  quenching  heat-treated  castings. 

STEEL.  MOLYBDENUM 

Properties  and  Uses.  Molybdenum  and  Molybdenum  Steel,  W.  E.  Simpson. 
Min.  &  Sci.  Press,  vol.  119,  no.  25.  Dec.  20,  1919,  pp.  894-896.  As  example 
of  toughening  property  imparted  to  steel  by  addition  of  over  one  per  cent  molyb- 

denum, it  is  mentioned  that  plates  of  war  tanks,  which  were  made  of  this  steel 
were  unafftected  by  machine-gun  fire  at  ten  yards  point-bhmk  range.  Com- 

mercial applications  of  molybdenum  steel,  particularly  in  mining  industry', 
are  quoted. 

STREET  RAILWAYS 

Leakage  Resistance  of  Roadbeds.  Leakage  Resistance  of  Street  Railway  Road- 
beds and  Its  Relation  to  Electrolysis  of  Underground  Structures,  E.  R.  Shep- 

ard.  Dept.  Commerce.  Technologic  Papers  of  Bur.  of  Standards,  no.  127, 
Oct.  6.  1919,  39  pp.,  10  figs.  Roadbeds  constructed  with  solid  concrete  bal- 

last, vitrified  brick,  or  other  nonporous  pavements,  were  found  to  have  low 
leakage  resistance  to  earth,  and  roadbeds  constructed  with  foundation  of  clean, 
crushed  stone  under  concrete  paving  base  much  higher  resistance  than  road- 

beds with  solid  concrete  ballast.  Other  types  were  experimented  with.  Com- 
parative results  are  given. 

^Iaintenance  of  Wat.  Maintenance  of  W'ay  for  Street  Railways.  "W.  R.  Dunham. 
Elec.  _Ry.  Jl.  vol  55,  no.  2.  Jan.  10,  1920,  pp.  103-107,  10  figs.  Describes 
organization  and  methods  employed  for  carrj'ing  on  work  necessarj'  for  main- 

taining tracks  of  a  Connecticut  company. 

Service-jvt-Cost  Agreements.  Seivice-at-Cost  Agreements.  Harlow  C.  Clark. 
Aera,  vol.  8.  no.  5.  Dec.  1919,  pp.  582-593.  Analysis  of  laws  and  ordinances 
of  city  of  Montreal. 

Valuation.  Valuation  and  Accruing  Depreciation,  P.  J.  Kealy.  Jl.  Western  Soc. 
Engrs.,  vol.  25,  no.  1,  Jan.  5,  1920,  pp.  11-14.  In  opinion  of  writer  future 
of  traction  companies  lies  along  way  to  private  operation  based  on  cost  of 
service,  with  sufficient  public  supervision  to  insure  proper  costs  and  adequate 
service. 

See  also  Electric  Railways. 

STRUCTURES 

Statically  Indeterminate,  Analyzing.  Advantages  of  the  Slope  Deflection 
Method  of  Analyzing  Staticallv-Indeterminate  Structures.  M.  Grodsky.  Eng. 
&  Contracting,  vol.  52.  no.  26.  Dec.  24.  1919.  pp.  720-723.  10  figs.  Analysis 
of  two  statistically-indeterminate  structures  of  slope-deflection  method.  Refer- 

ence is  made  to  computation  of  same  structure  by  least-work  method  in  Eng. 
&  Contracting,  Sept    24.  1919. 

TANKS 

Concrete.  Concrete  Tanks  for  Industrial  Purposes.  Contract  Rec,  vol.  33,  no. 
53,  Dec.  31,  1919,  pp.  1211-1212.  Construction  requirements  of  concrete 
tanks  for  storage  of  mineral  oils,  brine,  molasses,  vegetable  and  animal  oils 
and    chemicals. 

The  Handling  of  Cocanut  Oil,  Charles  W.  Geiger.  Power  Plant  Eng.. 
vol.  24,  no.  2,  Jan.  15.  1920,  pp.  121-126,  8  figs.  Description  of  Philippine 
Vegetable  Oil  Co.'s  storage  plant  including  constructional  features  of  reinforced- concrete  storage  tanks- 

OiL.     See  Concrete. 

Wooden.     See  Water  Meters,  Railuay  Water  Service. 

TAXES 

British  Sy'stem  op  Levying.  A  Simple  Progressive  Tax  and  Its  Bearing  on  the 
Federal  Income  Tax  and  Other  Acts,  H.  S.  Carslaw.  Jl.  &  Proc.  Roy.  Soc. 
New  South  Whales  for  1918,  vol.  52,  pp.  203-214,  2  figs.  Mathematical  analysis 
of  systems  of  le^T^ng  taxes  in  Great  Britain  and  various  states  in  AustraHa. 

TELEGRAPHY 

Baudot  Qu.vdruplex.     The  Baudot.     Telegraph  and  Telephone  Jl.,  vol.  6,  no.  57. 
Dec.   1919,  pp.  31-33,  6  figs.     Electric  weight  lift  attatchraent  as  applied  at 
Indian   Government^  Telegraph   Works   to   both   distributor   and   receiver. 
(Continuation  of  serial.) 

TELEPHONY 

Progress  in  1919.  Progress  in  the  Art  of  Communication,  Bancroft  Gherardi  and 
Frank  B.  Jewett.  Elec.  World,  vol.  75.  no.  4,  Jan.  24,  1920.  pp.  202-204, 
1  fig.  Opinion  is  advanced  that  development  of  machine  switching  of  tele- 

phone circuits  and  further  application  of  vacuum  tubes  marked  year  of  1919. 

TETRYL 

See  Explosives,    Tetryl. 

TEXTILE  MILLS 

Cleaning  in.     See  Compressed  Air,  Textile  Uses. 

Conveyors  for.  Conveying  Systems  in  Textile  Mills.  Textile  World  Jl.,  vol.  57, 
no.  2,  Jan.  10,  1920,  pp.  101-103,  5  figs.  Their  development  and  relation  to 
transport.     (To  be  continued.) 

Drawing  Rolls,  Setting.  The  Setting  of  Drawing  Rolls.  Textile  World  Jl.. 
vol.  57,  no.  3,  Jan.  17,  1920,  pp.  45^6,  6  figs.  Writer  aaserts  that  improi>er 
setting  or  neglect  of  any  kind  of  setting  of  drawing  rolls  on  moving  and  spin- 

ning frames  in  cotton  mills  is  responsible  for  considerable  amount  of  deficient 
work   and    waste. 

Hot-Water  Supply.  Hot  Water  Supply  of  Textile  Mills,  W.  C.  Beekley.  Textile 
World  Jl.,  vol.  57,  no.  2,  Jan.  10,  1920.  pp.  103-105.  Need  of  careful  ana- 

lytical study  of  conditions  in  every  plant  is  pointed  out. 

Use  of  Steam  in.  Steam  Use  in  Textile  Process.  George  H.  Perkins.  Mech.  Eng.. 
vol.  42,  no.  1,  Jan.  1920,  pp.  14-16,  2  figs.  Tables  of  comparative  figures 
showing  importance  of  use  of  steam  for  manufacturing  processes  in  textile 
industry.  Analyses  are  given  of  various  uses  to  which  steam  is  put,  and  sug- 

gestions are  made  for  research  and-  improvement  of  economy. 

J 
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-  of  polyphaac  eoB- 

TRANSPORTATION 

HiaaVAT  Tbc  Barà  of  an  Eooaooiic  Throry  ol  Hicbaay  TraBaportalioe.  Robrrt 
C  Baracit-  Good  Road*,  «ol  U.  Bo  3i.  D»r  17.  1919.  pp  XftS-3M.  3S6 
aad  IM.  I  S(.  Baacd  oa  giaphi  fhow\Ba  trartiv*  u— iiaci  ia  Iwi  o(  ooat 
ef  paTBBcat. 

VACILM  TIBES 

Stt  RadiMUgnfkt.  AuiitnK  tim  l'araaB-ral*  «««■■■<  Cl  n*i 

VALVATION 

.!>««  Streri  B*i»*t».  rafaatu». 

WAGC8 

rcBCKMTAG*  Pacauni  SraTCM*  W*cw  aad  Boa»  »v»mtk—l\'.  Ba««t  C. 
Anait^r  Ea«  *  It^w  Mkucrmrei  vcJ  S  ao  I.  Jaa  I.  1*301  p^  l»-SD. 
3  fie»-     Kspowtkou  ui  oiMTvtK^  vJ  [«rrr€-&ta#r  prc^MMk  ^'■tea». 

IMi  Bam*  roa      lUiriuao  >'  Kraa«dy      ladaa    Mtaay 
mrat.  vol    &»    i«j    6.  !>■  ^rtiii*  <r«a  or>a«  BMd  fa» 
pradurlM»  ol  inorr  t<><«l--  ■  •'  "•'l'  "«bad  lAal  praatH* 
iiiiiiai  i*  adopuoB  of  »cui:-  :-:■■  iA>-^-t.  t^n-J-Sf  ^aa  aaii  btaaa 

S*t   mlm   Baaaj    Sy^gmu. 

WATClt  UAUMKK 

Foaaci.4  roa      Mauaum  Witrr  Hisnvf  la  OaadiMa  Fanaad  W  T«a  m  J%tm 
8«a-«ioM  of  DJtrir  '  iéI  da  rvap  dr  fa4b<«  BMiiBaM  daa*  W» 
ronduttr*  l^«Ti>f«-*  TM-ota  dr  diaBièlrv  ditféffvala'.  Ed  CaM9 
lUviK  li^nfr^  .u  c     au   :>    Dar    «.  I9I*,  p»    T«:-MN.  it 
6aa     AppiMaiu»  i>!  iH  >;.^'!c  t.<b.»I»  («  aaaéiM»  aaMMaat  ta  ximm  mr- 
uoaa     (Coadadad) 
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Remedy  for.  Water  Hammer  in  Conduit  Uoder  Pressure  (Les  coups  de  bélier 
dans  conduites  forcées).  Génie  Civil,  vol.  76,  no.  1,  Jan.  3,  1920,  pp.  9-12, 
6  fige.  Suggests  means  of  overcoming  water  hammer  in  hydroelectric  install- 

ations.    (To  be  continued.) 

Physical  Care  op  Employees.  Physical  Care  of  Cement  Plant  Employees, 
Charles  E.  Coleman.  Cement  Mill  and  Quarry,  vol.  16,  no.  1,  Jan.  5,  1920, 
pp.  21-23.  Practice  of  treating  injured  at  two  large  Illinois  mills.  From 
proceedings  of  Annual  Safety  Congress. 

METERS 

Railway  Water  Service.  Report  of  Committee  XIII — On  Water  Service.  Bui. 
Am.  Ry.  Eng.  Assn.,  vol.  21,  no.  220.  Oct.  1919,  pp.  65-97,  6  figs.  Report 
includes  recommendations  in  regard  to  water  meters  considered  as  suitable 
for  railroad  water  ser^'ice  and  methods  for  testing  and  reading  meters,  and 
specifications  for  wooden  water  tank  of  50,000-gal.  capacity. 

WATER  PIPES 

Laying  in  Frozen  Ground.  Laving  a  Pipe  Line  in  Frozen  Ground,  William  W. 
Elmer.  Eng.  &  Min.  Jl.,  vol.  108,  no.  20.  Nov.  22  and  29.  1919.  pp.  823-824. 
Details  of  method  used  in  British  Columbia,  where  deep  snows  and  45  per  cent 
grade  were  encountered. 

WATER  POWER 

British  Columbia.  The  Waterpowers  of  British  Columbia — I  and  II.  Power 
House,  vol.  12,  no.  21,  and  vol.  13.  no.  1,  Dec.  20.  1919,  and  Jan.  5,  1920.  pp. 
5.53-558  and  1-7.  11  figs.  From  report  of  Commission  of  Conservation  on 
Waterpowers  of  British  Columbia,  giving  information  in  regard  to  actual 
installations  which  are  developing  power  for  mimicipal  and  private  use. 

WATER  PURIFICATION 

Ozonizing  Plant.  Swimming  Pool  of  the  West  Point  Military  Academy.  Am. 
Architect,  vol.  116.  no.  2293,  Dec.  3.  1919,  pp.  701-705,  5  figs.  Layout  and 
features  of  ozone  water  pxirifying  plant. 

WATER  SUPPLY 

Winnipeg,  Man.     See  Conduits,  Reinforced-Cona-eie. 

WELDING 

Boiler  Welding,  Ben.  K.  Smith.     Welding  Engr, vol.  5,  no.  1,  Jan.  1920. 
Its  advantages  over  riveting. 

Boilers. 
pp.  49-52  and  57-60.   14  figs, 

Elbctbtc.     See  Electric  Welding. 

Joints.  Design  of.  Design  of  Welded  Joint.  UniversalEngr.,  vol.  31.  no.  1,  Jan. 
1920,  pp.  36-38.  13  figs.  Various  types  of  metallic  joints  are  sketched  and 
metlnod  of  welding  each  ia  indicated. 

Oxy-Acetylene.     See  Oxy-Acetylene    Welding. 

Ship  Construction.  Welding  vs.  Riveting  in  Ship  Construction,  Letson  Balliet. 
Metal  Trades,  vol.  11.  no.  1.  Jan.  1920.  pp.  27-28.  Welding  ia  decidedly  pre- 

ferred among  other  reasons  because  "total  cost  of  welding  the  seam  is  but 
little  more  than  the  value  of  the  raetal-saved  because  of  no  lap  being  required.** Welding  Mild  Steel.  H.  M.  Hobart.  Welding  Engr.,  vol.  4,  no.  12.  Dec. 
1919.  pp.  40-44  and  49-55.  Investigations  undertaken  by  Welding  Research 
Sub-Committee  of  Welding  Committee  of  Emergency  Fleet  Corporation. 
General  object  of  investieations  was  to  extend  u<îe  of  welding  in  construction 
of  merchant  ships  and  to  provide  definite  basis  for  obtaining  best  economy 
and  efficiency  in  employing  welding  in  place  of  riveting  in  construction  of 
hulls.     (To  be  continued.) 

WELFARE  WORK 

WELLS 

Pollution  op.  Pollution  of  Deep  Wells  at  Lansing,  Michigan,  Edward  D.  Rich. 
Mun.  &  County  Eng.,  vol.  52.  no.  6,  Dec  1919,  pp.  278-282.  Pollution  came 
about,  writer  says,  because  sense  of  security  created  by  clearance  of  water, 
depth  of  wells  and  absence  of  epidemics,  led  to  lack  of  watchfulness  "which 
shouls  always  be  maintained  over  every  water  supply.'* 

WINCHES 

Electrically  Driven.  Electrically-Driven  Winches  and  Capstans.  Elecn.,  vol. 
83,  no.  2169,  Dec.  12,  1919.  pp.  689-691,  8  figs.  Features  of  design  that  have 
to  be  provided  in  order  to  meet  special  requirements  of  these  plants,  such  as 
their  being  submerged  by  heavy  seas  breaking  on  board  and  tropical  conditions 
of  heat  and  moisture. 

WIRELESS 

See  Radiotehgraphy. 

WOMEN  WORKERS 

Post-War  Employment.  England.  Post-War  Employment  of  British  Women. 
Monthly  Labor  Rev.,  vol.  9,  no.  6.  Dec.  1919,  pp.  292-298.  Report  of  Women's 
Employment  Committee  of  British  Ministry  of  Reconstruction.  Importance 
is  emphasized  of  giving  women  "as  wide  an  opportunity  of  employment  as 
other  considerations  may  permit." 

WOOD 

Moisture  Content.     Method   for  Determining  the  Moisture  Content  of  Wood. 
Ry.  Mech.    Engr.,  vol.  93.  no.  12.  Dec.  1919.  pp.  717-716,  4  figs.     Directions 

issued  by  Forest  Products  Laboratory. 
See  also  Timber. 

WOOD  PRESERVATION 

Building  Material.  Timber:  Its  Conversron,  Decay  and  Preservation.  William 
Ransom.  Surveyor,  vol.  56,  no.  1456,  Dec.  12.  1919.  pp.  379-380.  With 
special  reference  to  characteristics  which  must  be  possessed  by  timber  intended 
to  be  used  in  erection  of  buildings.  (To  be  continued.)  Paper  read  before 
Instn.   of   Municipal    &  County  Engrs. 

Surface  Perforation.  Timber  Perforating  Patent  Given  to  Public.  Ry.  Main- 
tenance Engr..  vol.  16.  no.  1,  Jan,  1920,  pp.  17-18,  2  figs.  G oss  patent  which 

consist  of  method  of  puncturing  surface  of  wood  to  be  treated  by  boles  system- 
atically located  at  uniform  distances  apart,  both  transversely  and  longitudinally, 

distances  depending  on  know  normal  absorption  of  preservative  with  an<:l 
across  grain  of  wood  under  given  time  of  immersion,  pressure  and  size  of  per- 
forations. 

Treating  Methods.  Inaccuracy  of  Treating  Methods  Due  to  Moisture  in  Wood, 
Ernest  Bateman.  Chem.  & -Metallurgical  Eng..  vol.  22.  no.  2,  Jan.  14.  1920, 
pp.  57-59.  Account  of  ejcperimental  work  to  determine  reactions  taking  place 
in  treatment  of  wood  with  inorganic  salt  preservatives.  It  was  concluded 
that  "there  is  no  apparent  reason  to  suppose  that  a  chemical  combination results  from  the  treatment  of  wood  with  most  inorganic  salts,  such  as  zinc 

chloride,  zinc  sulphate,  sodium  fluoride,  calcium  chloride,  etc."  and  that  "any system  of  measuring  the  absorption  of  salt  by  wood  during  treatment  which 
is  based  on  a  measurement  of  the  weight  or  volume  of  the  solution  before  or 
after  treatment  is  hable  to  a  very  considerable  error." 

4 
Factorie3.     Welfare   Work   in   Factories,    J.    BadcUffe.     Jl.    Roy.    Sanitary    Inst., 

vol.   39.  no.  3.  Feb.   1919.  pp.  93-99.     Necessity  for  promoting  it. 
Welfare  Work  in  Factories  and  Workshops,  Ethel  Brown.  Jl.  Roy. 

Sanitary  Inst.,  vol.  39.  no.  3.  Feb.  1919.  pp.  99-106.  Eiqierience  of  textile 
plant  in  England   quoted   as   example   of  successful  accomplishment. 

WORKS  COUNCILS 

See  Employees'  Representation,  Shop  Committees, 

OÊF  Smelting.     See  Electric  Furnaces, ^inc-Ore  Smelting. 
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AIRSHIPS 

Uu;[D,  Construction,  Phinciplbs  of.  The  Principlea  of  Rigid  Airship  Construction. 
A.  P.  Cole.  Aeronautics,  vol.  IS,  no.  328.  Jan.  29,  1920.  pp.  101-104.  Formula! 
for  determining  structurnl  strength  of  airship  members.  (To  be  continued.) 
Paper  read  before  Roy.  .\eronautica!  Soc. 

Ethyl.  From  Wood.  Kthyl  Alcohol  from  Wood,  F.  W.  Kressman.  Chem.  Age, 
vol.  2,  no.  1,  Jan.  10,  1920.  pp.  319-321.  Successful  production  of  ethyl  alcohol 
from  wood  is  visualized  to  depend  primarily  upon  steady  uniform  supply  of 
wood  waste  available  at  low  price  for  period  of  twelve  years  or  more. 

ALLOY   STEELS 

Mktallurgy  of.  Progress  in  Metallurgy  of  Alloy  Steels.  Harold  F.  Wood.  Am. 
Drop  Forger,  vol.  6,  no.  1.  Jan.  1920,  pp.  25-27.  No  material  change  is  seen 
in  basic  principles  of  alloy-steel  production  during  1919.  It  is  said  that  lessons 
learned  during  war  sliowed  clearly  that  good  alloy  steel  can  be  made  by  cither 
elect  ric-f urnace,  crucible  or  open-hearth  process,  and  that  also  by  merely 
specifying  process  to  be  used  does  not  insure  buyer  of  high-quality  product. 

Molybdenum  in.  Molydenum  in  Commercial  Alloy  Steel.  Iron  Age,  vol.  105, 
no.  6.  Feb.  5,  1920.  pp.  407-409,  1  fig.  Effect  on  physical  properties  and 
heat-treatment  temperature  range  when  substituted  for  portions  of  nickel 
or  chromium.  Graph  is  included  showing  relative  properties  of  chrome- 
molybdenum  steel  at  various  temperatures  and  heat-treatment  conditions. 
From  book  soon  to  be  published  by  Climax  Molybdenum  Co.,  New  York. 

ALLOYS 

C-oitKOSiox-UEsiSTiN"G.  Alloys  of  High  Corrosion  Resistance  (Gegen  Korrosion 
widerstandsfâhigere  Legierungen),  Hugo  Eieger.  Giesserie-Zeitung,  vol.  16, 
nos.  19  and  20.  Oct.  1  and  15.  1919.  pp  2S9-291  and  316-319.  Circumstances 
to  be  considered  in  choice  of  alloy.  Fornmlie  are  given  for  armature  gun-metal 
alloys  employed  in  manufacture  of  gages,  pump  cases,  plungers,  valves  and 
other  parts  in  distilleries  and  breweries,  sugar  factories,  canneries,  etc.;  and 
also  for  manufacture  of  vessels  for  production  of  alcoholic  beverages  and  sugar, 
various  chemical  products,  aniline  dyes,  etc. 

Various  Tests  of.  Alloys  fAlUages),  Maillard.  Fonderie  Moderne,  vol.  12,  no.  S, 
Aug.  1919,  pp.  170-172.  Physical  tests  conducted  by  various  companies  with 
copper-zinc-lead,  aluminum -beryllium  and  zirconium-nickel  alloys. 

ALTERNATORS 

See  EhclHc  Generators,  A.  C. 

ALUMINUM 

SuBSTiTUTio>*  FOR  Steel.  Notcs  OU  the  Uses  of  Aluminum  (Notes  concernant 
quelques  applications  de  l'aluminium),  M.  Legrand.  Industrie  des  Tramways 
et  Chemins  de  Fer.  vol.  13,  nos.  151-152-153,  July- Aug. -Sept.  1919,  pp.  77-80. 
Discusses  econou/ of  sa'33t!tuting  aluminum  for  steelin  automobile  and  elec- trical industries. 

ALUMINUM  ALLOYS 

Sec  Bronzes,  Aluminum. 

AMMONIA  COMPRESSORS 

AiLTER  High-Sfeed.  Two  New  Vilter  High-Speed  Ammonia  Compressors.  Power, 
vol.  50.  no.  21,  Dec.  16-23-30,  1919.  pp.  804-806,  6  figs.  Double  trunk  piston  with 
piston  rings  to  stop  both  ammonia  and  oil  is  fitted  to  guard  against  oil  getting 
past  piston  and  draining  crankpit. 

ARMATURES 

See  Electrical  Machinery   Dipping  cià  Baking  Coils. 

ARTILLERY 

Ammunition.  Modern  Artillery  Ammunition — II.  H.  M.  Brayton.  Am.  Mach.. 
vol.  52.  no.  2,  Jan.  8,  1920,  pp.  95-101,  4  figs.  Study  of  calculation  mvolved 
in  modern  artillery  ammxinition  and  description  of  developments  during  war 
at  Frankford  Arsenal. 

Hkj  Guns,  Life  of.  The  Death  of  a  Big  Gun,  Arthur  Benington.  Sci.  Am.  Monthly, 
vol.  1,  no.  1,  Jan.  1920,  pp.  33-35.  4  figs.  Theories  accounting  for  hardemng 
and  cracking  of  rifled  surface.  From  book  on  artillery  by  Admiral  Ettore 
Bravetta  of  Italian  navy. 

Gfr-m\n  Long-Range  Gun.  The  German  Long-Range  Gun,  H.  W.  Miller.  Mech. 

Èng.,  vol.  42.  no.  2,  Feb.  1920,  pp.  89-100.  25  figs.  Account  of  German  super- 
gun  bombardment  of  Paris  from  Forest  of  Gobain,  70  miles  distant,  in  spring 
of  1918,  together  with  authentic  details  regardmg  design  of  gun,  carriage, 
emplacement  and  projectile. 

R  ui.wAT,  Clevrances  for.  Railway  Clearances  for  Railway  Artillery,  E.  D 

Campbell.  Jl.  U.  S.  Artillery,  vol.  52,  no.  2.  Feb.  1920,  pp.  147-152  4  figs. 
Composite  clearance  diagrams  of  various  railway  systems,  prepared  by  Ord- nance Department. 

ASH  HANDLING 

Bucket  Carrier  System.  An  Efficient  Coal  and  Ash  Handling  Plant— II,  Henry 
I.  Edsall.  Coal  Trade  Jl.,  vol.  51,  no.  4,  Jan.  28,  1920.  Installation  usmg 

Peck  overlapping  pivoted  bucket  carrier  to  distribute  fuel  and  take  away ashes. 

A'acuum  and  Sti!;a.m  .Svstkmh.  Asli-Handling  in  Power  Plants — IV,  Robert  June. 
Elcc.  Rev.  (Chicago),  vol,  76,  no.  8,  Feb.  21,  1920.  pp.  308-310,  1  fig.  Compar- 

ative study  of  vacuum  and  steam  ash-handling  systems. 

ATMOSPHERE 

Traxsperenty,  Measurement  of.  Method  of  Measuring  Transpareney  of  At- 
mospliere  (Sur  une  méthode  pour  la  mesure  de  la  transparance  atmosphérique^, 
André  Bloudel.  Comptes  rendus  des  Séances  de  l'Académie  des  Sciences, 
vol.  170,  no.  2,  Jan.  12.  1920,  pp.  03-97.  1  fig.  Differential  method  analogous 
to  that  employed  for  measuring  absorbing  power  of  a  liquid. 

AUDIONS 

See  Radiotelegraph  y ,  Au-Jions. 

AUTOMOBILE   ENGINES 

Air  Cooling  of.  The  Air-Cooling  of  Petrol  Engines.  Autocar,  vol.  44,  no.  1267. 
.Tan.  31,  1920,  pp.  217-218,  5  figs.  Results  of  experimental  work  conducted 
during  war  in  order  to  determine  best  shape  of  fins,  most  adequate  surface  of 
cylinder,  etc.     Paper  read  before  Instn.  Automobile  Engrs. 

Continental.  New  Continental  Engine  an  Exceptional  Production  Job.  Auto- 
naotive  Industries,  vol.  17,  no.  6,  Feb.  5,  1920,  pp.  400-402,  5  figs.  Engine 
is  ZH  X  4V^-in.  6-eylinder-unit  power  plant  type  with  removal3le  cyHnder  head 
and  aluminum  cranlicase. 

Cylinder  Hf.ad,  Detachable,  The  Detachable  Cylinder  Head,  Georges  Funck. 
Autocar,  vol.  44,  no.  1266,  Jan.  24,  1920,  pp.  139-142,  14  figs.  Various  con- 

structions criticized  from  point  of  view  of  designer,  manufacturer  and  user. 

Cylinders,  Casting.  Precautions  That  Must  Be  Taken  in  the  Manufacture  of 
Automobile  Cylinders  (Precautions  à  prendre  pour  la  fabrication  des  cylindres 
d'automobiles),  Charles  Bichon.  Fonderie  Moderne,  no.  9,  pp.  207-211, 
2  figs.  Suggestions  in  regard  to  manner  of  drying  molds,  proportioning  metal, 

etc. 
Cylinders,  Machinery.     See  Cylinders,  Machining. 

Double-Piston  Type.  New  Crank  Motion  Embodied  in  Engine,  P.  M.  Heldt. 
Automotive  Industries,  vol.  17,  no.  6,  Feb.  1920,  5  1920.  pp.  405-407,  3  figs. 
Description  of  engine  of  double-piston  type,  each  cylinder  containing  two 
pistons  between  heads  of  which  explosion  takes  place. 

Mixture  Requirements.  Mixture  Requirements  of  Automobile  Engines.  O.  C. 
Berry.  Gas  Engine,  vol.  22,  no.  2,  Feb.  1920,  pp.  57-63,  11  figs.  It  is  concluded 
from  tests  at  Purdue  University  Engineering  Experiment  Station  that:  (1) 
Mixture  giving  maximum  power  does  not  vary  materially  with  brake  load 
carried,  but  remains  constant  at  about  0.0775  lb.  of  gasoline  per  lb.  of  dry  air; 
(2)  at  light  loads,  engine  will  not  operate  well  with  as  wide  a  range  of  mixtures 
as  it  can  use  when  carrying  more  nearly  its  full  capacity;  and  (3)  mixture 
giving  maximum  thermal  efficiency  becomes  leaner  as  brake  load  is  increased, 
specially  between  no  load  and  half  load. 

Testing  Beds.  Torque  Reaction  Beds  for  Engine  Tests.  Aviation,  vol.  7,  no.  12, 
Jan.  15,  1920,  p.  536.  Design  which  is  said  to  eliminate  effect  of  forces  through 
engine  axis.     From  Zeitschrift  des  Verenes  deutscher  Ingenieure. 

AUTOMOBILES 

Bodies.  Body  Features  at  the  New  York  Show.  George  J.  Mercer.  Automotive 
Industries,  vol.  42,  no.  4,  Jan.  22,  1920,  pp.  300-305,  11  figs.  Points  out  various 
refinements  and  novelties  in  coach  work  of  models  exhibited  at  Grand  Central 

Palace. Whirls  and  Eddies.     Autocar,  vol.  44,  no.  1266,  Jan.  24,  1920.  pp.  167. 
'      16S,  2  figs.     Suggests  applying  principles  of  aeroplane  construction  to  design of  automobile  body. 

Braking.  Four-Wheel.  Braking  on  AU  Four  Wheels,  W,  F.  Bradley.  Automotive 
Industries,  vol.  42.  no.  7,  Feb.  12,  1920,  pp.  460-462,  5  figs.  Comparison  of 
European  and  American  practices. 

Design,  Trend  of.  British  Tendencies  in  Passenger  Car  Design.  Automotive 
Industries,  vol.  42,  no.  3,  Jan.  15.  1920,  pp.  124-129.  Lists  are  included  giving 
specifications  of  British  and  Continental  passenger  cars. 

Trend  in  Passenger  Car  Design,  P.  M.  Heidt.  Automotive  Industries, 
vol.  42.  no.  3,  .Tan.  15,  1920,  pp.  114-117,  11  figs.  Points  out  such  changes 
as  slight  falling  off  in  eight  and  twelve-cylinder  .engines  decline  of  T-head  type 
engine,  continued  deeline  of  gravity  fuel  feed  and  almost  complete  disap- 
Xjearance  of  dual  ignition  system. 

Dynamotor  for.  a  Flywheel  Dynamotor.  Autocar,  vol.  44,  no.  1266,  Jan.  24. 
1920.  pp.  156-157,  2  figs.  Bowman-Aspden  device  combining  dynamo,  starting 
motor  and  flywheel. 

1920  Cars.  Data  on.  1920  Passenger  Automobiles  Listed  with  Their  Technical 
Specifications.  Automotive  Industries,  vol.  42,  no.  3,  Jan.  15.  1920.  pp.  118- 
123.  Over  120  cars  are  listed,  and  specifications  refer  to  systems  of  lubrication, 
carburation,  ignition,  electric  system  transmission  nature  of  running  gear, 
type  of  bearings,  etc. 

Parts,  Machining  on  Automatic.  Ford  Mult-au-matic  Practice,  Edward  K. 
Hammond.  Machy.  (N.  Y.),  vol.  26,  no.  4,  Dec.  1919,  pp.  299-308,  18  figs. 
In  machining,  automobile  parts  on  BuUard  mult-au-matics. 
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BRIDGES.    RAILWAY 

Niagara,  Reinforcement  of.  Niagara  Railway  Arch  Reinforced  for  Heaviest 
Traffic.  Eng.  News-Record,  vol.  S3,  no.  19.  Nov.  13-20.  1919.  pp.  S77-SS1. 
4  figs.  Stresses  iu  5ô0-ft.  arch  span  were  redistributed  by  changing  crown 
shims.     Floor  was  reconstructed  for  E  70  loading. 

Platpe  River,  Reconstruction  of,  Platte  River  Bridge  Reconstruction,  Rock  Island 
Lines.  Eng.  News-Rec.  vol.  84,  no.  6,  Feb.  5,  1920.  pp.  287-2S0.  5  figs.  Pile- 
bent  piers  with  concrete  caps  to  carry  girder-spans,  and  sheatlied  pile  bents 
fitted  with  pile  breakers,  are  prominent  features  of  design. 

CARS.    FREIGHT 

Haktbnd  General  Sisrvice  Type.  Hartend  General  Service  Car,  and  Hart  Door 
Gear.  Uy.  Mc;ch.  Eng.,  vol.  94,  no.  1.  Jan.  1920.  pp.  51-52.  2  figs.  Between 
bolster  and  end  sill  at  either  end  floor  plates  are  sloped  downwardly  and  out- 

wardly from  center  sill,  thus  forming  hopper  at  each  corner  of  car.  Outer 
sides  of  these  hoppers  are  closed  by  swinging  doors  lunged  at  top  and  closed 
and  locked  by  hand. 

Inspection  of.  The  Inspection  of  Freight  Equipment,  L.  K.  Sillcox.  Ry.  Mech. 
Engr.,  vol.  94,  no.  2,  Feb.  1920,  pp.  93-90.  2  figs.  Defects  that  must  be  avoided 
in  selection   of  freight  cars  for  certain  commodities. 

BRONZES 

Aluminum,  Ingot-Casting  Method.  Further  Progress  in  Ingot  Production,  Charles 
Meigh.  Metal  Industry  (Loud.),  vol.  16,  no.  4.  Jan.  23,  3920,  pp.  61-62, 
3  figs.  Method  of  casting  alloy  aluminum  bronzes  at  low  temperature  with 
minimum  fall  and  exposure  to  air,  while  molten,  and  automatic  feed. 

Maxqanese.  Metallurgy  of.  Metallurgy  of  Manganese  Bronze,  Ernest  J.  Davis. 
Foundry,  vol.  48,  no.  3,  Feb.  1,  1920,  pp.  109-111,  4  figs.  Photomicrographs 
indicating  percentage  of  alpha  and  beta  solid  solutions. 

Phosphor  Bronze,  Testing.  The  Testing  of  Phosphor  Bronze,  Leslie  Aitchison. 
Metal  Industry  (London),  vol.  15.  no.  26.  Dec.  26.  1919,  pp.  525-526.  Opinion 
is  expressed  that  Brinell  test  or  scloroscope  test  should  be  disregarded  for  cast 
phosphor  bronze  and  that  metal  should  be  passed  upon  tensile  test. 

BUILDINGS 

CARS,   REFRIGERATOR 

Comparative  Tests.  Comparative  Tests  of  Refrigerator  Cars,  Ry.  Mech.  Engr., 
vol.  94,  no.  1,  Jan.  1920,  pp.  28-32,  5  figs.  Temperature  readings  in  actual 
service  on  cars  equipped  with  overhead  and  end  ice  bunkers. 

Standard  Type.  The  Development  of  a  Standard  Refrigerator  Car,  M.  E.  Penning- 
ton. A.S.R.E.  Jl..  vol.  6,  no.  1,  July,  1919.  pp.  1-12  and  (discussion),  pp.  12-24, 

7  figs.  Essentials  laid  down  by  railroad  administration  Mechanical  Depart- 
ment Circular  No.  7. 

CEMENT 

Handling  in  Bulk.  Handling  and  Storing  Bulk  Cement  Wallace  R.  Harris.  Jl. 
Western  Soc.  Engrs.,  vol.  24,  no.  1,  Jan.  1919,  pp.  21-20  and  (discussion), 
pp.  26-30,  S  figs.  Saving  effected  by  handling  cement  in  bulk  are  pointed  out 
and  various  schemes  for  bulk  handling  of  cement  are  outlined. 

Vibration  Prevention.  JNIeans  Employed  for  preventing  Transmission  of  Vibra- 
tions to  Buildings  (Moyens  d'empêcher  la  transmission  des  vibrations  aux 

bâtiments).  Industrie  Électrique,  vol.  29,  no.  661,  Jan.  10.  1920,  pp.  1-2, 
6  figs.     Gerb  anti-vibrator  and  other  types  are  described. 

BUREAU    OF   MINES 

Experiment  Stations.  Experiment  Stations  of  the  Bureau  of  Mines  Van  H.  Manning. 
Bur.  of  Mines,  bul.  175,  1919,  103  pp.,  22  figs.  Character  of  work  and  organ- 

ization of  each  of  the  eleven  mining  experiment  stations  cs.  a'  -ished  since, the 
creation  of  the  Bureau  in  1910. 

CABLEWAYS 

Semi-Portable.  Semi-Portable  Aerial  Ropeway,  Engineering,  vol.  109,  no.  2820, 
Jan.  16,  1920,  pp.  80-82,  20  figs.  Ropeway  erected  to  handle  timber  on  Lond. 
and  South-Western  Ry. 

CAMS 

Tangential,  Design.  Cam  Design  and  Construction,  Franklin  DeR.  Furman. 
Am.  Mach.,  vol.  52,  no.  1,  Jan.  1,  1920,  pp.  21-27.  14  figs.     Tangential  cams. 

CEMENT   MANUFACTURE 

Wet  Process.  T^atest  Development  in  Wet  Process  Portland  Cement  Plants.  Rock 
Products,  vol.  23,  no.  1,  Jan.  3,  1920.  pp.  4S-56,  29  figs.  Plant  at  Greencastle, 
Ind.,  which  is  laid  out  to  fu  nish  capacity  of  1200  to  1500  bbl.  of  cement  per 
24  h. 

Operating  Ratio  Decrease.  Central  Station  Operating  Ratio  Decreasing,  Elec. 
World,  vol.  75,  no.  5,  Jan.  31,  1920,  pp.  260-261,  5  figs.  Claims  that  in  spite 
of  increasing  costs  of  labor  and  materials,  manufacturing  and  distribution 
costs  per  kilowatt-hour  are  now  on  decline. 

See  also  Electric  Plants;  Healing,  District  Heating  Seriice. 

CHARTS 

Weight  of  Round  Bars.  Weight  Chart  for  Bar  Stock  Articles.  Hans  Ernest.  Am. 
Maeh.,  vol.  52.  no.  7,  Feb.  12,  1920,  pp.  351,  1  fig.  Chart  for  determining  length 
and  weight  of  round  stock. 

Weights  op  Rods  and  Tubes.  Time-Saving  Tube  and  Rod  Chart,  Melvin  D. 
Casier.  Am.  Mach.,  vol.  52,  no.  2,  Jan.  S,  1920,  pp.  67-70,  1  fig.  For  calculat- 

ing weights  of  rods  and  tubes  of  different  shapes. 

CANALS 

New  York  State  Barge.  The  New  York  State  Barge  Canal — I  and  II,  Frank 
M.  Williams.  Sci.  Am.,  vol.  122,  nos.  1  and  2,  Jan.  3  and  10.  1920,  pp.  14-15, 
40-41  and  51,  13  figs.  How  some  of  engineering  problems  involved  in  construc- 

tion were  net.  particularly  that  of  obtaining  sufficient  water  to  provide  for  mini- 
mum depth  at  all  times.(     To  be  continued.) 

See  Car  Wheels. 

CAR   AXLES 

CAR   FLOATS 

Concrete.  Concerte  Floats  Meet  hard  Test,  W.  T.  Duggan.  Mar.  Rev.,  vol.  50, 
no.  2,  Feb.  1920.  pp.  88-90,  6  figs.  Tests  of  various  floats  built  for  army- 
transport  ser\-ice  and  survey  of  uses  of  car  floats  in  New  York  Harbor  are  said 
to  have  demonstrated  that  working  of  floats  does'  not  set  up  stresses  on  steel sufficient  to  cause  fatigue  of  metal  as  it  would  be  occasioned  on  the  high  seas. 

CAR  WHEELS 

English  and  American.  Railway  Wheels  and  Axles.:T.  H.  Sanders.  Engineering, 
vol.  109.  no.  2820,  Jan.  16.  1920,  pp.  99-100.  Certification  of  types  used  in 
English  and  American  practice,  and  discussion  of  tests  to  which  wheels  and 
axles  are  submitted  before  acceptance  by  railway  authorities.  Paper  read 
before  Sheffield  Section  of  Jl.  Instn.  of  Engrs. 

CARBON 

Activation  of.  The  Activation  of  Carbon,  N.  K.  Chaney.  Chem.  Engr.,  voU  28, 
no.  1,  Jan.  1920.  pp.  19-22.  Technical  study  of  method  of  activation  by 
differential  oxidation. 

CARBURETORS 

Preheatijîg  and  Atomizing  in.  Preheating  and  Atomizing  in  Carburetors  (Etude 

du  réchauffage  et  de  la  pulvérisation  dans  les  carburateurs").  M.  Carbonaro. Génie  Civil,  vol.  76,  no.  4,  Jan.  24,  1920,  pp.  93-97,  6  figs.  Influence  of  these 
processes  upon  the  condition  of  mixture  at  the  moment  of  admission  into  cylinder. 
It  is  concluded  that  preheating  has  no  action  except  in  case  of  very  long  piping 
and  in  ease  of  motors  running  at  very  low  speeds;  in  all  cases  improvement  due 
to  preheating  is  calculated  never  to  exceed  40  per  cent.     (To  be  continued.) 

CHEMICAL   INDUSTRY 

Japan.  The  Chemical  Industrv  and  Trade  of  Japan,  O.  P.  Hopkins.  Jl.  Indus. 
&  Eng  Chem.,  vol.  12.  no.  2.  Feb.  1920,  pp.  110-119.  Efforts  are  said  to  have 
so  far  been  directed  mainly  toward  development  of  coal-tar  industry,  pro- 

duction of  alkalies  for  paper,  glass,  textile,  and  soap  industries,  progress  in 
metal  refining  and  greatest  possible  utilization  of  water  power  in  electrochemical 

processes. 
CHEMISTRY 

Colloidal.     Colloid  Chemistry  and  Its  Application  in  the  Arts.  Joseph  V.  Meigs. 
Chem.  Age,  vol.  2.  no.  1,  Jan.  10,  1920,  pp.  325-329.     Brings  out  how  colloid 
chemistry  furnishes  clearer  understanding  of  naany  manufacturing  processes 
and  their  products  and  consequently  makes  possible  development  of  former 

,      and  more  effective  exploitation  of  latter. 

CLAY 
Foundry,  Tests  of.  How  to  Test  Clay  for  Foundry  Use,  Homer  F.Staley.  Foundry, 

vol.  48,  no.  3,  Feb.  1,  1920,  pp.  101-102.  Opinion  is  expressed  that  time  of 
slaking  bonding  power,  vitrification  temperature  and  softening  point  rather 
than  chemical  analysis  are  factors  which  determine  adaptability  of  clays 

for   this   prupose.     Paper   presented    before    American    Foundry  men's   Assn. 

CLOCKS 

Errors  in  Precision  Timepieces.     Errors  in  Timepieces  of  Precision,  E.  P.  Cotton". 
Surveyor  (Sydney),  vol.  32,  no.  1,  Feb.  28,  1919.  pp._10-16.  1  fig._  Records  , 
of  two  clocks  at  Besançon  observatory  are  given  to  illustrate  variations  of.j 
their  daily  mean  rate. 

CLUTCHES 

Design.     Clutch  Design,  H.  M.  Brayton,  Machy.  (N.  Y.),  vol.  26,  no.  5,  Jan.  1920, 
pp.  415-418,  4  figs.     Analysis  of  forces  which  must  be  considered  in  designing 
multiple  disk,  cone,  and  toother  clutches,  and  application  of  inclined  plane  i 
principle  to  tooth  form  of  solenoid-operated  clutch. 

COAL 
Bituminous,  Washing  Tests  of.  Washing  Tests  of  a  Bituminous  Coal,  H.  F. 

Yancey  and  Thomas  Fraser.  Coal  Industry,  vol.  3.  no.  1,  Jan.  1920,  pp.  32-36, 
3  figs.  Tests  made  in  laboratories  of  University  of  III.  to  determine  methods 
for  washing  clover-run  coal  from  Mahaffy,  Pa. 
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COPPER 

Export  axd  Import.     See  Iron,  Export  and  Imports. 

COPPER  ALLOYS 

CoppER-AxTiMONY.  Expansion  of  Copper-Antimony  Alloys  (Sur  la  dilatation  des 
alliages  cuivre-antimoine),  Paul  Braesco.  Comptes  rendus  des  Séances  de 
l'Académie  des  Sciences,vol.l70,  no.  2,  Jan.  12,  1920,  pp.  103-105,2  figs.  Experi- 

mental measurement  of  coefficient  of  expansion  of  tempered  and  preheated 
samples  of  different  compositions  of  copper-antimony  alloys  at  temperatures 
between  100  and  300  deg.  cent. 

Copper-Silicon.  The  Alloys  of  Copper  and  Silicon,  A.  Sanfourche.  Foundry 
Trade  Jl.,  vol.  22,  no.  217.  Jan.  1920,  pp.  52-63,  1  fig.  Maximum  in  liquidus 
curve  is  interpreted  to  have  composition  Cuia  Si4  and  Y  crj'stals  to  be  definite 
compounds  of  composition  Cui9  Si4.  Translated  from  Revue  de  Métallurgie. 

CORES 

ELECTaiCALLY  Heated  Ovens  FOR.  Tests  Conducted  of  Electrically  Heated  Core 
Ovens.  Iron  Age,  vol.  105,  no.  3,  Jan.  15.  1920.  pp.  193-195.  3  figs.  Current 
used  and  weight  of  cores  baked  per  kilowatt. 

COST   ACCOUNTING 

See  Factory  Management,Bouting. 

COST   SYSTEMS 

Forms  for.  A  Cost  System  that  Guides  Pohcies,  WilUam  R.  Rassett  and  S.  R. 
Gordon.  Factory,  vol.  24,  no.  1,  Jan.  1920,  pp.  43-4S,  7  figs.  Forms  for 
charge  register,  expense  analysis,  distribution,  payroll,  etc.  Their  use  in 
knitting  mill  is  explained. 

Requirements  for  Success.  Advantages  of  Uniformity  in  Costs,  C.  E.  Knoeppel. 
Foundry,  vol.  48.  no.  4,  Feb.  15.  1920,  pp.  133-135.  Writer  maintains  that  an 
accurate  'îost  system  based  on  uniform  plan  is  only  successful  when  it  serves 
with  equal  fidelity  sales,  production  and  financial  departments. 

CRANKSHAFTS 

Dizsel-Engine,  Machining.  Machining  Diesel  Encine  Crankshafts.  Motorship, 
vol.  5,  no.  2.  Feb.  1920,  pp.  122-123,  3  figs.  Method  patented  by  John  M. 
Larsen,  N.Y.C.,  in  which  operations  carried  out  in  drilling,  planning  and 
slotting  machines  are  eliminated. 

Stresses  in.  Stresses  in  Crankshafts.  Victor  M.  Summa.  Machy.  (N.Y.),  vol.  26, 
no.  3,  Nov.  1919,  pp.  240-241,  3  figs.  Calculations  involved  in  design  of  shaft 
of  uniform  strength. 

CREDIT 

EQtTATiNG  Value  of  Credit  Instruments.  Can  the  Standard  Measure  of  Value  be 
Improved?  Jl.  Eng.  Inst,  of  Canada,  vol.  2,  no.  11.  Nov.  1919.  pp.  720-727. 
Urges  enacting  and  suggests  draft  of  act  "for  equating  of  the  value  of  letters 
of  credit  and  promises  to  pay,  which  change  in  value  on  account  of  the  fluctua- 

tion of  the  value  of  the  dollar." 

CUPOLAS  . 

Combustion  Process  in.  Combustion  Process  in  a  Foundry  Cupola  and  the  Predeter- 
mination of  Gas  Composition  (Der  Verbrennungsvorgang  im.  Giessereischach- 

tofen  (Kupolofen)  und  die  Vorausbestimmung  des  Zusammensetzung  der 
Gichtgase),  Bernhard  Osann.  Giesserei  Zeitung,  vol.  16,  no.  15,  Aug.  1,  1919, 
pp.  225-230,  3  figs.  Writer  seeks  to  demonstrate  that  when  gas  is  cornpqsed 
of  a  large  quantity  of  carbon  monoxide  and  small  quantity  of  carbon  dioxide, 
absolute  amount  of  carbon  burned  to  carbon  dioxide  is  not  diminished. 

CUTTING   METALS 

Baeth  Slide  Rules.  Supplement  to  Frederick  W.  Taylor's  "On  the  Art  of  Cutting 
Metals" — VI,  Carl  G.  Barth.  Indus.  Management,  vol.  59,  no.  2,  Feb.  1920. 
pp.  153-155,  2  figs.  Construction  and  operation  of  lathe  slide  rule  for  cutting 
steel. 

Stellite  Tools  for.  How  to  Use  StelHte,  G.  L.  Kronfeld.  Am.  Mach..  vol.  52, 
no.  6,  Feb.  5,  1920,  pp.  293-295.  11  figs.     Rakes  recommended  for  stellite  tools. 

CUTTING  TOOLS 

FoBMED,  Formulae  for.  Formulas  for  Formed  Tools.  W.  E.  Thompson.  Machy. 
(N.Y.).  vol.  26.  no.  5,  Jan.  1920,  pp.  424-428,  8  figs.  Also  Machy.  (Lond.}. 
vol.  15,  no.  381,  Jan.  15.  1920,  pp.  493-495.  S  figs.  Angular  position  of  tools 
used  for  planing  formed  tools.  Calculations  for  making  circular  tools  used 
on  automatic  screw  machines. 

CYANIDING 

Cheap  Processes  fob.  Some  Aspects  of  Cheap  Cyanide  Processes.  Herbert  Phillipp. 
Chem.  &  Metallurgical  Eng.,  vol.  22.  no.  7,  18,  1920,  pp.  313-317.  Reviews 
developments  made  in  cyanide  synthesis,  and  improvements  made  in  ferrocy- 
anide  process. 

New  Type  of  Cyanide,  A  New  Cyanide.  W.  S.  Landis.  Chem.  &  Metallurgical 
Eng.,  vol.  22.  no.  6,  Feb.  11,  1920,  pp.  265-26S.  Development  of  process  at 
plant  of  American  Cyanamid  Co.  is  illustrated  by  quoting  that  while  in  1917 
there  was  produced  approximately  2.187,000  lb.  equivalent  of  100  per  cent 
sodium  cyanide,  in  1918  this  grew  to  2,350,000.  In  1919,  during  the  seven 
months  the  plant  operated,  it  produced  at  rate  of  4.000,000  lb.  per  year. 
Account  is  given  of  experiments  conducted  and  modifications  introduced  in 
design  of  furnace  which  resulted  in  so  great  an  increase  of  production. 

CYLINDERS 

AtJTOMOBiLE.  Machining.  How  We  Make  Automobile  Cylinders,  Fred  H.  Colvin. 

Apa.  Mach..  vol.  52,  no.  3.  Jan.  15,  1920.  pp.  123-126,  10  figs.  Survey"\of Methods  in  different  shops  in  United  States. 

Impeller  Pump,  Machining.  Machining  Impeller  Pump  CyHnders.  Machy. 
(N.Y.),  vol.  26.  no.  4.  Dec.  1919.  pp.  330-331,  5  figs.  Also  Machy.  (Lond.)» 
vol.  15,  no.  383,  Jan.  29,  1920.  pp.  552-553.  5  Bgs.  Methods  employed  for  facing 
flanges,  drilling  and  tapping  flange  holes,  and  boring  cylinder. 

Steel,  Stresses  During  Tempering,  Method  of  Determining  Tensions  in  a  Circular 
Cylinder  (Méthode  de  détermination  des  tensions  existant  dans  un  cylindre 
circulaire),  M.  Mesnager.  Comptes  rendus  des  Séances  de  l'Académie  des 
Sciences,  vol.  169,  no.  26.  Dec.  29,  1919,  pp  1391-1393.  Suggested  procedure 
for  determining  stresses  developed  in  steel  rylinder  during  tempering. 

Tractor,  Machining.  Machining  Cylinders  for  the  Fordson  Tractor,  Fred.  H. 
Colvin.  Am.  Mach..  vol.  52,  no.  6,  Feb.  5,  1920,  pp.  269-273,  15  figs.  Types 
of  continuous  milling  machines  used. 

DIE    MAKING 

DiE-SiNKiNG  Machine.  Becker  Die-Sinking  Machine.  Machy.  (N.Y.),  vol.  26, 
no.  3,  Nov.  1919,  pp.  277-278,  3  figs.  Attention  is  especially  called  to  feature 
of  machine  which  allows  operator,  standing  in  his  position  at  front  of  machine, 
to  operate  all  hand  and  power  feeds  conveniently. 

Swaging-Machine  Dies.  The  Swaging  Machine  and  Toolroom  Methods  of  Making 
the  Dies,  W.  E.  Thompson.  Am.  Mach.,  vol.  52,  no.  6,  Feb.  5,  1920,  pp.  276- 
277,  7  figs.  Toolroom  method  for  producing  dies  used  in  swaging  machine  and 
for  reducing  and  shaping  steel  and  other  wires. 

DIE   STOCKS 

Machining.  Machining  Operations  on  Die  Stocks,  J.  V.  Hunter.  Am.  Mach., 
vol.  52.  no.  5.  Jan.  29,  1920,  pp.  231-232.  3  figs.  Methods  used  by  Reed  Mfg. 
Co.,  Erie,  Penn.,  in  manufacturing  die  stocks  for  pipe  dies. 

DIES 

Trimming  and  Shaving.  Adjustable  Trimming  and  Shaving  Dies.  Frank  A.  Stanley. 
Am.  Mach.,  vol.  52,  no.  4,  Jan.  22,  1920,  pp.  177-180,  9  figs.  Method  of  blank- 

ing, trimming  and  shaving  set  of  nine  steel  cams  for  ralculating  machine,  camB 
varying  in  length  throughout  group  of  nine  parts. 

Combined  Trimming  and  Shaving  Dies.  Frank  H.  Stanley.     Am.  Mach., 
*  vol.  52,  no.  6,  Feb.  5,  1920,  pp.  297-299, 10  figs.     Forms  of  shaving  dies  combined 

with  piercing  tools. 

Lubrication  of.  Approved  Methods  of  Diesel-Engine  Lubrication,  R.  C.  DeMary, 
Elec.  Rev.  (Chicago),  vol.  76.  no.  5.  Jan.  31,  1920,  pp.  188-190.  Advocates 
use  of  asphalt-base  oil  with  graphite. 

DILUTION 

Law  of.  Investigations  on.  Some  Recent  Investigations  on  the  Dilution  Law  J.  R. 
Partington.  Trans.  Faraday  Soc,  vol.  15,  part  1,  Dec.  1919,  pp.  98-121. 
Survey  of  technical  literature  on  dilution  law  which  has  appeared  since  1910. 

DISSOCIATION 

Electrolytic.  Some  Aspects  of  the  Electrolytic  Dissociation  Theory,  Nil  Eatan 
Dhar.  Trans.  Faraday  Soc,  vol.  15,  part  1,  Dec.  1919,  pp.  81-93.  Discusses 
hypothesis  on  conditions  of  dissolved  electrolytes  put  forward  by  Sncthlsge 
(Zeit.  phys.  Chem.,  1915,  90,  1,  139). 

DRILLS 

Tap.  Tap  Drills,  Clearances  and  Tolerances,  Walter  J.  Rudolph.  Am.  Math., 
vol.  52,  no.  2,  Jan.  S,  1920,  pp.  65-66.     Tables  of  tolerances  and  clearapces. 

DRINKING  WATER 

Sanitary  Fountainb  for.  Final  Report  of  the  Committee  on  Sanitary  Drinking 
Fountains  of  the  Iowa  Section  ,  of  the  American  Water  Works  Associa- 

tion. Jl.  Am.  Water  Works  Assn.,  vol.  7.  no.  1,  Jan.  1920,  pp.  33-40.  It  is 
concluded  from  experiments  that  (1)  all  types  of  drinking  fountains  with  vertical 
jets  are  to  be  condemned,  (2)  most  types  of  drinking  fountains  with  slanting 
jets  are  to  be  condamned  and  (3)  to  be  sanitary,  iets  should  be  slanting  and 
orifices  of  jet  s  should  be  perfected  in  such  a  manner  that  they  cannot  be  touched 
by  fingers  or  lips,  or  contaminated  by  droppings  from  mouth  or  by  eplashings 
from  basins  beneath  orifices. 

DRY   DOCKS 

Caisson  Gates  for.  Lowering  a  400-Ton  Dock  Caisson  Gate  with  Send  Jackp, 
G.  W.  Plaisted.  Eng.  News-Rec,  vol.  83,  no-  19,  Nov.  13-20,  1919.  pp.  886- 
890,  8  figs.  Tests  on  manipulation  of  sand  jacks  are  said  to  have  led  to  their 

use  in  placing  gate  to  Navy's  Puget  Sound  shipbuUding  dock. Structural  Design  of  CaisFon  Gates  for  Dry  Docks,  Eugene  E.  Jalmos. 
Eng.  News-Rec..  vol.  84,  no.  2.  Jan.  8,  1920,  pp.  89-91.  1  fig.  Theoretical 
design,  using  method  of  least  work  with  practical  application  to  actual  caisson 
structure. 

Floating.  A  50,000-Ton  Floating  Dock,  Shipbuilder,  vol.  22,  no.  113.  Jan.  1920, 
pp.  16-23,  6  figs.,  partly  on  supp.  plate.  Dock  has  overall  length  of  218  m., 
clear  width  of  44.5  m.  and  draft  over  keel-blocks  of  12  m.  Pumping  machinery 
designed  to  lift  vessel  of  45,000  tons  displacement  and  9  m.  draft  in  3  hr. 

Floating  Dry  Docks,  G.  B.  Canaga.  Freight  Handling  &  Terminal  Eng., 
vol.  6,  no.  1,  Jan.  1920.  pp  17-22,  2  figs.  Considerations  which  determine  dimen- 

sions of  floating  docks,  together  with  remarks  in  regard  to  stresses  in  them. 
Reference  is  made  to  various  10,000-ton  docks  now  building  by  Emergency 
Fleet  Corp.    Paper  read  before  Soc.  Terminal  Eners. 
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Trolley  Freight  in  New  England.  Trolley  Frpight  in  New  England,  R.  E.  Cos- 
grove.  Elen.  Ry.  Jl.,  vol.  55,  no.  4,  Jan.  24,  1920,  pp.  197-199.  Business  is 
said  to  be  constantly  growing  in  spite  of  motor-truck  competition  and  to  amount 
now  to  more  than  $2,000.000  per  year.  Writers  gives  suggestions  regarding 
equipment,  schedules  and  other  details. 

ELECTRIC  TRANSMISSION  LINES 

UOO-MiLE  Line,  Califorxia.  Proposed  Transmission  Line  for  California,  R.  W. 
Sorenson,  H.  H.  Cox  and  0.  E.  Armstrong.  Eng.  World,  vol.  16,  no.  3,  Feb. 
1,  1920,  pp.  127-130.  4  figs.  Salient  features  of  220-kw.  line  to  transmit 
1.500,000  kw.  1100  miles. 

ELECTRIC  WELDING.  ARC 

Applications.  Application  of  Electric  Arc  Welding — I,  C.  B.  Auel.  Indus,  Manage- 
ment, vol.  59,  no.  2,  Feb.  1920.  pp.  107-116.  19  figs.  Apparatus  used  is  des- 
cribed and  applications  of  welding  to  repairing  of  flywheels,  locomotive  frames, 

etc.,  are  illustrated. 

Cast  Iron.  Restoring  Cast  Iron  Cylinder  by  Electric  Welding  Process.  Mar. 
News,  vol.  6,  no.  9,  Feb.  1920.  p.  97.  3  figs.  Work  involved  operation  of  arc 
on  working  surface  of  cylinder  and  was  done  without  removing  cylinder  from 
engine. 

Welding  Cast  Iron  With  the  Electric  Arc.  Otis  Allen  Kenyon.  Iron 
Age.  vol.  105.  no.  1,  Jan.  1,  1920,  pp.  12-16.  17  figs.  Typical  illustrations 
of  welding  methods  and  suggestions  in  regard  to  overcoming  brittleness  and 
cracking. 

Railway  Repair  Work.  Electric  Arc  Welding  in  Railroad  Maintenance,  E.  Wana- 
maker  and  H.  R.  Pennington.  Ry.  Elec.  Engr.,  vol.  11.  no.  1,  Jan.  1920, 
pp.  21-28,  3S  figs.  Illustrating  repairing  and  recovery  of  locomotives,  frames 
members,  axles,  couplers,  knuckles,  car  bolsters,  etc. 

ELECTRIC  WELDING.  RESISTANCE 

Spot  Welders.  The  A-1  Electric  Spot  Welders.  Iron  and  Coal  Trades  Rev., 
vol.  100,  no.  2707,  Jan.  16,  1920.  pp.  79-80.  5  figs.  Standard  type  constructed 
by  A-1  Manufacturing  Co..  which  has  welding  capacities  for  mild  steel  from 
1-64  in.   up  to  7-8-in.  made-up  thickness. 

ELECTRICAL  I>rDUSTRy 

Development  in  1919.  Some  Developments  in  the  Electrical  Industrv  During 
1919,  John  Liston.  Gen.  Elec.  Rev.,  vol.  23,  no.  1.  Jan.  1920.  pp.  4-56,  118  figs. 
Among  prominent  developments  recorded  are  electric  propulsion  equipment 
installed  on  board  marine  ships,  265-ton  gearless  passenger  locomotive  built 
for  Chicago,  Milwaukee  &  St.  Paul,  60-cycle.  500-kv-a.  automatic  hydro- 

electric generators,  and  direct  current  welding  which  delivers  current  directly 
'  to  arc  without  use  of  any  form  of  ballast  resistance  or  external  regulation device. 

-ELECTRICAL  M.^CHINERY 

Dipping  and  Baking  Coils.  An  Almost  Labor!ess  Dipping  and  Baking  Plant. 
Elec.  Ry.  Jl.,  vol.  55.  no.  8,  Feb.  21.  1920.  pp.  88S-3S7.  5  figs.  Equipment 
of  International  Ry.,  Buffalo,  for  dipping  and  baking  armatures  and  field  coils. 

ELECTRICAL  MEASUREMENTS 

Induct.vnce  and  Capacity.  A  Universal  Inductance  and  Capaoitv  Testing  Bridge, 
C.  V.  Drvsdale.  Elecn.,  vol.  84.  nos.  2175  and  2176.  Jan.  23  and  30.  1920 
pp.  80-82,  12  figs.,  and  lOS-109,  9  figs.  Consists  of  plain  four-arm  Wheatstone 
bridge,  each  arm  being  provided  with  four  coils  of  1,  10.  100  and  1000  ohms. 
Article  describes  manner  of  conducting  tests  and  of  measuring  electrolytic 
resistance. 

ELECTRIFICATION 

See  Railway  Eleclrifi cation. 

ELECTROLYTIC  CELLS 

Resistance  of.  The  Resistance  of  an  Electrolytic  Cell,  E.  Newberry.  Trans. 
Faraday  Soc,  vol.  15,  part  1,  Dec.  1919,  pp.  126-1.36.  Experimental  determin- 

ation of  that  part  of  irreversible  resistance  of  electrolytic  cell  which  is  concerned 
in  transfer  of  current  from  electrode  to  electrolyte  in  various  types  of  cells. 

ELECTROMAGNETIC  WAVES 

Transmission  About  Earth.  The  Transmission  of  Electro-Magnetic  Waves  About 
the  Earth.  J.  Erskine-Murray.  Wh-eless  World,  vol.  7,  no.  S3.  Feb.  1920, 
651-664,  15  figs.  Survey  of  researches  by  different  experimenters.  Paper 
read  before  Wireless  Soc.  of  Lond. 

ELECTROPLATING 

Copper.  Metal  Plating,  W.  G.  Knox.  Metal  Industry  (N.  Y.I,  vol.  18.  no.  1,  Jan. 
1920.  pp.  14-15,  I  fig.  Compilation  of  tables  showing  time  required  to  deposit 
given  thickness  of  copper. 

ELECTROTHERAPY 

Principles  and  Technique.  The  Physical  Principles  and  the  Technique  of  Elec- 
trotherapy (Die  physikalischen  Grundlagcn  und  die  Technik  der  Elektrothe- 

rapie),  K.  Bangert.  Elektrotechnische  Zeitschrift,  vol.  40,  nos.  41  and  42. 
Oct.  9  and  16,  1919.  pp.  50S-511  and  520-523.  7  figs.  Suggests  co-operation 
of  physicians,  physicists  and  technical  engineers  and  outlines  briefly  a  joint 
course  based  on  physical  principles.  Some  of  the  subjects  discussed  are:  The 
human  body  as  line  resistance,  qualitive  and  quantitative  measurements,  the 
electrodes,  electro-medical  apparatus,  Rontgen  rays,  etc.  Address  delivered 
before  Electrotechnical  Society. 

EMPLOYEES  ' 
Savings  Systemr  for.  Systematizing  Thrift  Among  Employees,  F.  R.  Hickman. 

Iron  Age,  vol.  105,  no.  2.  Jan.  8,  1920,  pp.  133-134.  Saving  system  operated 
by  Locomobile  Co.  is  said  to  prove  effective. 

The  Solvay  Thrift  Plan  for  Industrial  Employees,  H.  W.  Jordan.  Iron 
Age,  vol.  105.  no.  8,  Feb.  19,  1920,  pp.  543.  Voluntary  savings  of  employees 
deposited  to  individual  accounts  by  weekly  check  from  employing  company. 

EMPLOYEES'  REPRESENTATION 

Colorado  Fuel  &  Iron  Co.  Plan.  Successful  Trial  of  Industrial  Representation 
Plan,  E.  S.  Cowdrick.  Indus.  Management,  vol.  59,  no.  2,  Feb.  1920.  pp. 
123-125.  Colorado  plan  approved  by  employees  and  directors  of  Colorado 
Fuel  and  Iron  Co.  in  1915  after  the  bitter  strike  of  1913. 

Passaic  Metal  Ware  Co.  System.  Representative  Government  in  a  Manufac- 
turing Plant,  J.  J.  Calahan.  Machy.  fN.  Y.),  vol.  26,  no.  3,  Nov.  1919,  pp. 

256-258.  Experience  of  Passaic  Metal  Ware  Co.  where  system  of  management 
is  modeled  after  government  of  United  States.  Senate,  which  is  composed  of 
foremen,  heads  of  departments,  or  supervisors,  elects  whatever  committees 
are  needed.  Employees  throughout  plant  elect  members  of  House,  each 
class  of  workers  being  represented. 

EMPLOYEES,  TRAINING  OF 

Textbooks  for.  Text  Books  Used  to  Educate  Employees.  Iron  Age,  vol.  105, 
no.  5,  Jan.  29,  1920,  pp.  334,  335.     Manuals  prepared  by  Am.  Inst.  Corp. 

EMPLOYMENT  MANAGEMENT 

Bibliography  on.  Progress  in  Industrial  Personnel,  Eugene  J.  Benge.  Iron  Age, 
vol.  105,  no.  8,  Feb.  19,  1920.  pp.  541-543.  3  figs.  Bibliography  including 
articles  in  current  journals,  military  publications  and  books. 

Forms  Used.  How  One  Manufacturer  Handles  Labor,  Robert  I.  Clegg.  Iron  Age, 
vol.  105,  no.  1,  Jan.  1,  1920,  pp.  27-31,  25  figs.  Forms  used  by  employment 
department  of  Graton   &  Knight  Mfg.  Co. 

Westinghouse  Elec.  &  Mfo.  Co.  Methods.  Westinghouse  Emplovment  Depart- 
ment. John  C.  Bower.  Machy.  (N.  Y.),  vol.  26,  no.  3.  Nov.  1919.  pp.  243-246, 

S  figs.  Methods  used  by  Westinghouse  Elec.  &  Mfg.  Co.,  East  Pittsburgh, 
Pa.,  in  hiring  men  and  in  retaining  working  force.  Records  kept  in  employ- 

ment department  are  illustrated. 

ENGINEERS 

Business  Training  for.  Commercial  Engineering,  Glen  levin  Swiggett.  Depart- 
ment of  the  Inter.  Bur.  of  Education,  bnl.,  1919,  no.  58,  180  pp.,  5  figs.  ̂   Re- 

port of  conference  on  business  training  for  engineers  and  engineering  training 
for  students  of  business. 

Cl.vssification.  Classification  and  Compensation  of  Engineeis.  Mech.  Eng..  vol. 
42,  no.  2,  Feb.  1920.  pp.  138-140.  Report  of  Engineering  Council  committee 
proposing  classification  of  engineering  positions  in  federal,  state,  country, 
municipal  and  railroad  services. 

Compensation  of.  Engineering  Council's  Committee  Reports  on  Comocnsation  of 
Engineer.^,  Eng.  News-Rec,  vol.  84.  no.  3,  Jan.  15,  1920,  pp.  117-121,  1  fig. 

Presents  uniform  grading  plan  for  "professional"  and  "sub -professional" services.  Standard  salary  schedule  is  submitted  and  duties  and  titles  are 
defined. 

Low  Pay  of  Citv  and  State  Engineers  Disclosed  by  Answers  to  Question- 
naire. Eng.  News-liec,  vol.  84,  no.  5,  Jan.  29.  1920,  pp.  217-221.  Report  of 

State,  County  and  Municipal  Sections  of  Engineering  Council  Committee 
on  Classification  and  Compensation  of  Engineers,  based  on  statements  from 

engineers  in  service  of  35  states  and  66  cities  in  L'nited  States. 
See  also   Classification. 

Needs  of,  in  Government  Administration.  The  Engineer  in  National  Affairs, 
Herbert  C.  Hoover.  Chem.  &  Met.  Eng.,  vol.  22,  no.  7,  Feb.  25.  1920.  pp. 
349-352.  Writer  suggests  outUne  of  national  policy  with  regard  to  railroads, 
shipping,  and  industrial  relations,  and  points  out  need  of  engineering  thinking 
in  Government  administration.  Presidential  address  at  meeting  of  Am.  Inst. 
Min.   &  Met.  Engrs. 

EVAPORATORS 

AiR-PtJMP  Capacities  Requikkd.  Air-Pump  Capacities  and  Incondensible-Gas 
Volumes  in  Industrial  Vacuum-Evaporator  Plant.  Edward  Corner.  Engin- 

eering, vol.  109,  no,  2820.  Jan.  16,  1920,  pp.  74-75,  3  figs.  Theoretical  prin- 
ciples implied  in  derivation  of  empirical  formulcE. 

EXPLOSIONS 

Coal-Dust,  Steel  Mills.  Steel  Mill  Coal  Dust  Explosion  Hazards.  L.  D.  Tracey. 
Blast  Furnace  &  Steel  Plant,  vol.  S.  no.  2.  Feb.  1920.  pp.  147-I4R.  Results 
of  tests  and  investigations  made  by  U.  S.  Bur.  of  Mines  in  ascertaining  liability 
of  coal  dust  cavising  explosions. 

EXPORT  TRADE 

Packing  for.  Packing  for  Domestic  and  Export  Shipping,  Harry  N.  Knowlton. 
Am.  Mach.,  vol.  52,  no.  7,  Feb.  12,  1920,  pp.  323-326.  Economic  aspeot  of 
good    packing. 

See  also  Machine-Tool  Industry,  South  A7nerican  Trade;  Spanish  Trade: 
Swedish    Trade. 
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FowEB  Houses.  Power  House  Foundations,  E.  M.  Lurie.  Power  Plant  Eng., 
vol.  24,  no.  3.  Feb.  1,  1920,  pp.  167-173,  7  figs.  Suggestions  in  regard  to 
testing  soils,  methods  of  compacting,  column  footing,  and  draining. 

Rebeatino.  Recuperative  Furnaces  for  Ee-Heatiiig,  N.  R.  Rees.  Iron  &  Coat 
Trades  Rev.,  vol.  100,  no.  2709,  Jan.  30.  1920.  pp.  139-146,  1  fig.  Types  used 
for  metallurgical  purposes.     Paper  read  before  Staffordshire  Iron  &  Steel  Inst. 

FOUNDRIES 

Acid-Steel.  New  Acid  Steel  Foundry  at  Alliance,  Ohio.  Iron  Age,  vol.  105,  no.  7, 
Feb.  12,  1920,  pp.  457-460,  5  figs.  Attention  is  dirwted  to  method  employed 
in  conser\'ing  water  supply  and  specially  designed  bearings  used  on  cars  for 
mold  drying  ovena. 

Alumintjm-Castings.  Modern  Foundry  for  Aluminum  Castings,  F.  L.  Prentiss. 
Iron  Age.  vol.  105.  no.  8.  Feb.  19,  1920.  pp.  535-539.  10  figs.  System  of  con- 

veyors for  handling  castings  as  well  as  sand  installed  at  plant  of  Aluminum 
Manufacturers,    Inc. 

AuTOMOBTLE-CïUNDEn.  Plant  for  Casting  Automobile  Cylinders.  Iron  Age.  vol. 
105,  no.  1.  Jan.  1,  1920.  pp.  23-26.  6  figs.  Attention  is  directed  to  arrangement 
permitting  molding  machine  to  travel  and  equipment  for  handling  sand  from 
bins  along  side. 

Incre\sing  Octpct.  Methods  for.  Foundry  Reduces  Unit  Cost  of  Manufacture, 
Gilbert  L.  Lâcher.  Iron  Age.  vol.  105,  no.  3,  Jan.  15.  1920.  pp.  191-193.  1  fig. 
Piece-work  system  and  improvements  in  material-handling  methods  and 
molding  practice  are  said  to  have  increased  output  per  employee. 

Sand-Handuno  Equipment.  Modern  Foundry  Sand  Handling  Equipment,  H.  L. 
McKinnon.  Metal  Industry  (Lond.),  vol.  16.  no.  5,  Jan.  30.  1920.  ppv  83-S4. 
2  figs.  Use  of  rubber  conveyor  belt  is  recommended  because  it  is  said  to  possess 
smooth  operating  surface  which  cannot  become  impregnated  with  sand  and 
which  resists  wear  for  long  period. 

FRAMES 

Rigid,  EccENxniCALLr  Loaded.  Eccentric  Loading  in  Rigid  Frames,  F.  L.  Richart. 
Eng.  News-Rec.  vol.  84.  no.  7.  Feb.  12.  1920,  pp.  331-332,  4  figs.  Explains 
how  fundamental  frame  formulœ  may  be  applied  when  columns  of  frame  have 
loads  applied   eccentrically. 

FREIGHT  HANDLING 

Mechanical  Methods.  Electric  Auto-Mechanical  Freight  Handling,  Zenas  W. 
Carter.  Ry.  Rev.,  vol-  66,  no.  8,  Feb.  21.  1920.  pp.  282-284.  Gattie  system 
in  London  and  Cincinnati  schemes  are  outlined  as  typical  of  installations  and 
possibilities  of  mechanical  freight  handling.     Paper  read  before  N.Y.R.R.  Club. 

FUEL  OIL 

BcRDO»J  Oil-Gas  Firing  System.  The  Burden  Oil-Gas  System.  Iron  &  Coal 
Trades  Rev.,  vol.  100,  no.  270S.  Jan.  23,  1920,  p.  115,  2  figs.  In  Burdon  system 
of  oil  firing  oil  is  broken  up  finely  by  high-pressure  air,  or  air  and  steam,  in 
combination  working  through  atomizer  attached  direct  to  furnace. 

Costs,  Heating  Valves,  Burners,  Etc.  Oil  Fuel.  F.  W.  Staley.  Jl.  Am.  Soc. 
Heat.  &  Vent.  Engrs.,  vol.  26,  no.  1,  Jan.  1920,  pp.  73-83.  Data  of  compar- 

ative costs  of  various  fuels,  solid  and  liquid,  heat  value  of  different  fuel  oils, 
and  also  classification  and  outline  of  "types  of  oil  burners. 

Fuel  Oil  vs.  Stoker-Fired  Coal.  Fuel  Oil  Versus  Coal  on  Mechanical  Stokers, 
F.  H.  Daniels.  Iron  Age,  vol.  105.  no.  3.  Jan.  15,  1920,  pp.  203-204,  1  fi-g. 
Chart  to  determine  what  price  of  oil  of  different  grades  must  be  to  compete 
with  coal  of  various  grades  at  varying  prices. 

Textile  Mill  Installations.  Fuel  Oil  in  Textile  Mills,  J.  J.  Tyrrell.  Textile 
World  Jl..  vol.  57,  no.  6,  Feb  7,  1920.  pp.  465-467,  3  figs,  installations  in 
New  England. 

FUELS 

Colloidal.  Colloidal  Fuel.  London  W.  Bates.  Can.  Chem.  Jl  .  vol.  41.  no.  2, 
Feb.  1920,  pp.  40-47.  Nature  of  colloidal  fuel,  its  development  during  war, 
results  by  trial,  with  review  of  its  present  and  future  general  indxistrial  possib- 
ilities. 

Liquid,  Spontaneous  Ignition  or.  Spontaneous  Ignition-Temperatures  of  Liquid 
Fuels,  Harold  Moore.  Petroleum  Times,  vol.  3,  ncs.  55  and  56.  Jan.  24  and 
31,  1920,  pp.  101-103  and  123-124.  Results  of  experiments  (with  table)  con- 

ducted to  determine  property  of  oils  originating  from  co*il  tars,  which  caiises 
their  spontaneous  ignition.     Paper  read  before  Instn.  of  Petroleum  Technologists 

See  Pulverized  Coal,  Fuel  OH. 

FURNACES,  ELECTRIC 

See   Electric   Furnaces . 

FURNACES,  HEATING 

Forging  Work.  A  Review  on  Designs  of  Forge  Furnaces,  H.  B.  Dempsey.  Am. 
Drop  Forger,  vol.  6,  no.  1,  Jan.  1920,  pp.  22-24,  7  figs.  It  is  emphasized  that 
accurate  temperature  control  is  absolutely  necessary  to  obtain  best  results 
in   forge   work. 

Gas-Fired.  Multi-Flame  and  Rotary-Flame  Gas-Fired  Furnaces.  Iron  and  Coal 
Trades  Rev.,  vol.  100.  no.  2706.  Jan.  9,  1920.  pp.  40-41,  4  figs.  Chantraine 
patent.  It  is  built  with  double  roof,  space  between  two  arches  forming  hot 
air  chamber.  Furnace  is  built  with  athermanous  blanket  of  gas  into  which 
jets  of  hot  air  are  directed. 

FURNACES,  HEAT-TREATING 

CarbonizïN'I.  Carbonizing  Furnaces.  Theodore  G.  Selleck.  Jl.  Am.  Steel  Treatprs 
Soc,  vol.  2.  no.  4,  Jan.  1920,  pp. 206-213,  4  figs.     Suggested  form  of  construction 

FURNACES.  INDUSTRIAL 

Fuel  Costs.  Fuel  Consumption  and  Its  Wastes  as  Affected  by  the  Proper  Use. 
of  Pvrometers  and  the  Design  of  Furnaces,  Claude  S.  Gordon.  Jl.  Am.  Steel 

Trea'ters  Soc,  vol.  2,  no.  5.  Feb.  1920,  pp.  241-250.  Includes  table  giving relative  and  theoretical  cost  of  energy  in  various  fuels.  Results  of  tests  on 
three  different  nut  stamping  furnaces. 

Gas-Fired.  Improvement  in  the  Construction  of  Furnaces,  Newton  Booth  and 
G.  H.  Roberts.  Gas  Jl..  vol.  149,  no.  2959,  Jan.  27,  1920,  pp.  188-189.  Exper- 

iments are  related  and  from  results  obtained  rules  are  formulated  as  guide  for 

designing  gas  furnaces  to  work  at  high  temperatvires  with  "reasonably  higb 
thermal   efiBciencies."     Paper  read   before  Instn.   Gaa  Engrs. 

GAGES 

Pbecision-Bai.l.  Inspection  or.  Use  of  Precision  Balls  for  Accurate  Measure- 
ments, R.  L.  Rankin.  Machy.  (N.  Y.).  vol.  26.  no.  3,  Nov.  1919,  pp.  236-238. 

6  figs.  Practice  of  U.  S.  Bur.  of  Standards  in  use  of  precision  balls  as  attach- 
ments for  machines  and  for  taking  direct  measurements  in  inspection  of  gages. 

£<bew-Tbread.  Thread  Gage  Standards.  J.  E.  Collins.  Machy.  (N.  Y.).  vol.  26.. 
no.  5,  Jan.  1920,  pp.  427-433,  6  figs.  System  for  thread  plug  and  ring  gages 
fcr   U.   S.  standard  threads. 

Snap,  Plug  and  Ring.  Snap,  Plug  and  Ring  Gages.  J.  E,  Collins.  Machv.  (N.Y.), 
vol.  26.  no.  3.  Nov.  1919,  pp.  212-218.  10  figs.  Methods  of  construction, 
proportion,  tolerances,  etc  Article  is  based  upon  practice  of  Gag**  Division 
of  Ordnance  Department  during  war. 

Making  Special  Snap  Gages,  John  Teckeer.  Am.  Mach..  vol.  52  no.  2. 
Jan.  8.  1920,  pp.  83-85.  5  figs.  Fixtures  for  grinding  large  and  small  snap; 
gages  so  that  they  will  not  have  to  be  remade  on  account  of  warpine.  Method 
of  regulating  pull  of  magnetic  chuck  is  also  given. 

Taper,  Measurement  of.  The  Measurement  of  Taper  Gages.  Inspector,  vol.  2, 
no.  1.  Dec.  15,  1919-Jan.  15,  1920,  pp.  5-11,  9  figs.  Methods  commonly  applied 
by  Gage  Section,  U.  S.  Bureau  of  Standards,  for  measuring  simple  tapered 
plug,  plug  having  double  taper,  plug  having  triple  taper,  taper  ring  gages  and 
profile  gages  having  tapered  surfaces. 

GARBAGE   DISPOSAL 

Waste  Reclamation  and.  Garbage  Disposal  and  the  Economic  Recovery  of  Valu- 
able Constituents  of  Municipal  Waste.  Samuel  A.  Greeley.  Mun.  &  County 

Eng.,  vol.  .58,  no.  1,  Jan.  1920.  pp.  22-26,  2  figs.  Writer  observes  that  garbage 
disposal  should  be  considered  with  a  view  to  economic  recovery  of  valuable 
constituents,  but  he  warns  that  lure  of  profit  should  not  overshadow  develop- 

ment of  operation  for  convenience  and  comfort  of  householder  and  for  economy 
of  collection. 

See  aUo  Refuse  Disposal. 

GAS   MANUFACTURE 

By-Product  Recovert.  Rochester  By-Product  Activity,  R.  E.  Krueger.  Gas 
Age,  vol.  45,  no.  2,  Jan.  26,  1920,  pp.  59-65,  6  figs.  Experience  of  Rochester 
Gas  and  Electrical  Corp.  in  recovery,  utiUzation  and  marketing  of  by-products 
produced  in  making  gas. 

Coal  Costs  for  Various  Systems.  Net  Cost  of  Coal  for  Various  Systems  of  Gasifi- 
cation. Gas  JL,  vol.  148,  no.  2953,  Dec.  16,  1919.  pp.  604-605.  5  figs.  Charts- 

indicating  net  cost  of  coal  and  cost  of  B.t.u.  delivered  to  consumer,  prepared 
for  prices  from  S5.00  to  SU-OO  per  ton.     (Concluded.) 

Heating  Value  Indicator.  Heating  Value  Indicator.  Edward  J.  Brady.  Gas 
Industry,  vol.  20.  no.  1,  1920,  pp.  27-29.  Flame  is  burned  with  continually 
increasing  ratio  of  air  to  gas.  When  yellow  tip  disappears  heating  value  is 
read  off  from  prepared  scale. 

GAS  PIPE 

Cast  Iron,  Joints  for.  Cast  Iron  Pipe  Joints.  Natural  Gas  &  Gasoline  Jl.,  vol.  14, 
no.  1,  Jan.  1920,  po  13-16.  Recommendations  made  by  Am.  Gas  As.sn.  Com- 

mittee appointed  for  purpose  of  preparing  satisfactory  design  for  joints  for 
cast-iron  mains. 

GASES 

Flow  Rate.  Measurement  op.  The  Effect  of  Pressure  and  Temperature  on  a  Meter 
for  Measuring  the  Rate  of  Flow  of  a  Gas,  N.  W.  McLachlan.  Phys.  Soc.  of 
London,  vol.  32,  part  1,  Dec.  15.  1919.  pp.  1-20,  11  figs.  Theory  of  instrument 
for  measuring  rate  of  flow  of  gas  is  outlined,  effects  of  variation  of  terriperature 
and  pressure  of  gas  being  taken  into  consideration.  This  theory  is  tested 
experimentally  for  pressures  varying  from  1250  to  250  mm.  Hg.,  and  for 
temperatures  from  10  to  100  deg.  cent. 

Flow  Through  Orificfs.  Efflux  of  Gases  Through  Small  Orifices.  Edgar  Buckins»- ham  and  Junius  David  Edwards.  Dept.  Commerce,  Scientific  Papers  of  Bur. 
of  Standards,  no.  359,  Jan.  28,  1920,  pp.  573-615,  8  figs.,  partly  on  7  supp. 

plates. 
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HYDROGEN 

Electrolytic  Production  of.  Electrolytic  Production  of  Hydrogen,  Harry  L. 
Barnitz.  Chem.  &  Met.  Eng..  vol.  22.  no.  5,  Feb.  4.  1920,  pp.  201-206.  8  figs. 
Theoretioal  principles  involved  in  calculation  of  cell  efficiency  are 
outlined  and  various  types  of  electrolytic  cells  for  commercial  production  of 
hydrogen  and  oxygen  are  described. 

MAGNETIC  Susceptibility  of.  On  the  Magnetic  Susceptibilities  of  Hydrogen  and 
Some  Other  Gases,  Take  Son^  Sci.  Reports  Tohoku  Imperial  Univ..  vol.  S, 
no.  3,  Dec.  1919,  pp.  115-167.  12  figs.,  partly  on  supp.  plate.  Account  of 
relative  measurement  of  susceptibility  of  gases  in  which  susceptibiUty  of  pure 
water  was  taken  as  0.72C  x  10^ — 6. 

Ozone  Form  of.  The  Ozone  Form  of  Hydrogen,  Gerald  L.  Wendt.  Proc.  Nat. 
Academyjof  Sciences,  vol.  5.  no.  11,  Nov.  1919.  pp.  51S-521.  Evidence  said  to 
establish  existence  of  form  of  hydrogen  which  bears  same  ralation  to  ordinary 
hydrogen  that  ozone  bears  to  oxygen. 

ILLUMINATION 

Daylight,  Factory.  DavHght  Illumination  in  the  Shops.  Int.  Mar.  Eng..  vol.  25, 
no.  2,  Feb.  1920,  pp.  122-126.  6  figs.  Illustrates  how  "daylight  factor"  can 
be  increased  by  devoting  maximum  amount  of  wall  space  to  galss. 

INDUSTRIAL   CONDITIONS 

Fhance.  French  Industrial  Conditions,  A.  L.  Valentine.  Machy.  (N.Y.),  vol.  26, 
no.  5,  Jan.  1920,  pp.  409-410.  Writer  expects  that  France  will  shortly  get 
back  to  stable  basis. 

INDUSTRIAL   MANAGEMENT 

See  Factory  Management;  Scientific  Management. 

INDUSTRIAL   ORGANIZATION 

Laws  of.  Laws  of  Industrial  Organization — V,  C.  E.  Knoeppel.  Indus.  Manage- 
ment, vol.  59,  no.  2,  Feb.  1920.  pp.  145-148.  It  is  emphasized  that  competence 

must  not  only  prevail  in  industry  but  likewise  in  public  offices  of  all  kinds. 

Poweh-Plant  Employees.  Efficient  Organization  of  Power  Plant  Help — II,  H.  A. 
Wilcox.  Power  Plant  Eng.,  vol.  24.  no.  3,  Feb.  1,  1920,  pp.  174-176.  Points 
out  duties  and  responsibilities  of  central-station  operators. 

Whitley  Plan  for  British  Industries.  Whitley  Plan  in  Fifty  British  Industries. 
Iron  Age,  vol.  105,  no.  1.  .Ian.  1,  1920,  pp.  16-18.  It  is  reported  that  after 
more  than  two  years  of  agitation.  50  industries  have  been  organized  according 
to  Whjtley  plan. 

INDUSTRIAL   RAILWAYS 

See  Railways,  Industrial. 

INSPECTION 

Opical  Methods  for.  Optical  Aids  for  the  Engineer,  R.  J.  Whibley.  Machv. 
(Lond.),  vol.  15,  no.  380,  Jan.  S,  1920.  pp.  451-459,  18  figs.  Optical  methods 
that  have  been  developed  at  National  Physical  Laboratory.  Teddington, 
England,  for  aiding  inspection  work  in  metrology  department. 

INSULATORS 

High-Voltage.  Researches  in  High-Voltage  Insulation,  Harris  J.  Ryan.  Elec. 
World,  vol.  75.  no.  5.  Jan.  31,  1920,  pp.  253-256,  4  figs.  Tests  of  suspension 
insulators  at  Leland  Stanford  Jr.  University  are  said  to  have  shown  that  tem- 

perature changes  are  most  serious  causes  of  failure. 

INTERCHANGEABLE   MANUFACTURE 

Drawings  for.  Component  Drawings  for  Interchangeable  Manufacture,  Earle 
Buckingham.  Machy.  (N.Y.).  vol.  26,  nos.  3.  4  and  5.  Nov.,  Dec.  1919  and 
Jan.  1920.  pp.  259-263.  IS  figs.,  332-336,  14  figs,  and  438-442,  7  figs.  Methods 
of  dimensioning  drawing  and  indicating  tolerances. 

INTERNAL    COMBUSTION   ENGINES 

See  Aeroplajie  Engines;  Automobile  Engines;  Diesel  Engines;  Oil  Engi-^'es. 

IRON 

Export  ani>  Import  of.  Iron  and  Copper.  F.  T.  Eddington  and  F.  E.  Wormser. 
Eng.  World,  vol.  16.  no.  3,  Feb.  1,  1920,  pp.  135-137.  Data  on  movements 
of  iron  ore  and  pig  iron  to  and  from  United  States  and  movements  of  copper 
to  and  from  the  United  States. 

IRON   MINING 

Production  in  U.  S.  in  1919.  Iron  Mining  in  the  United  States.  Eng,  &  Min. 
Jl,,  vol.  109,  no.  3,  Jan.  17.  1920.  pp.  240-241.  Production  throughout  various 
mining  districts  is  said  to  have  been  lower  than  that  of  1918.  particularly  so 
in  Lake  Superior  districts  where,  it  is  quoted,  shipments  amounted  to  only 
about  SO  per  cent  of  that  obtaining  in  either  of  two  years  previous. 

JIGS 

Indexing.  A  Progressive  Indexing  Jig.  Am.  Mach..  vol.  52,  no.  1,  Jan.  1,  1920, 
pp.  7-9,  4  figs.     Tools  used  in  making  roller  cage  for  roller  bearing  of  rolling 
mill. 

KILNS 

Producer-Gas-Fired,  Producer  Gas  Solves  Fuel  Problem.  Rock  Products,  vol.  23, 
no.  1.  Jan.  3,  1920,  pp.  60-62,  11  figs.  Kiln  designed  for  either  wood  or  gas 
burning  without  change,  or  also  combination  of  these  two  fuels. 

INDUSTRIAL   RELATIONS 

Collective  Bargaining.  Collective  Bargaining  in  Practice,  Dubley  R.  Kennedy. 
Indus.  Management,  vol.  59.  no.  2.  Feb.  1920,  pp.  149-152.  Argues  that 
collective  bargaining  must  be  accepted  or  rejected  not  on  its  theory  but  on  its 
practical  application  in  industry:  and  that  collective  bargaining  of  organized 
labor  is  the  closed  shop  with  all  bargaining  done  by  trade-union  officials. 

Taft,  Hughes  and  Hoover  on  Collective  Bargaining.  Indus.  Management, 
vol.  59,  no.  2,  Feb.  1920,  pp.  93-97.  Quotations  from  their  public  addresses 
as  reported  in  press  despatches. 

Legislation  Required.  View  on  Industrial  Relations,  Daniel  Guggenheim.  Eng. 
&  Min.  JI.,  vol.  109,  no.  4,  Jan.  24,  1920,  pp.  252-254.  Legislation  which 
affecta  present-day  business,  it  is  pointed  out,  must  be  such  as  will  make  proper 
provision  for  settlement  of  industrial  disputes,  compel  proper  living  and 
working  conditions,  and  eliminate  industrial  unrest. 

Lessons  op  Labor  Crisis.  Lasting  Lessons  of  the  Labor  Crisis.  Indus.  Manage- 
ment, vol.  59.  no.  2,  Feb.  1920.  pp.  89-93  and  96a-96h.  Comments  on  letter 

by  Franklin  K.  Lane,  Secretary  of  the  Interior,  to  editor  of  Indus.  Manage- 
ment in  which  Secretary  Lane  States  that  "chief  delinquency  in  this  present 

government"  has  been  "lack  of  engineering."  Efforts  of  industrial  conference 
called  by  President  are  explained. 

Progress  in  Harmonizing.  Labor  Statistics  Give  Definite  Industrial  Facts.  Auto- 
motive Industries,  vol.  42,  no.  3,  Jan.  15.  1920.  pp.  2.59-267.  Optimistic  view 

is  presented  of  labor  situation  and  it  is  said  that  latest  labor  statistics  show 
industrial  conflict  is  not  on  the. increase  and  that  definite  progress  is  being 
made  toward  peaceful  settlement  of  industrial  disputes. 

Public  Status  in.  Capital,  Labor  and  the  Public,  Robert  Julius  Andersen.  Indus. 
Management,  vol.  59,  no.  2,  Feb.  1920,  pp.  117-119.  Points  out  that  *'we  have 
had  too  much  one-sidedness  on  this  subject"  of  bringing  capital  and  labor 
together  and  that  before  better  relations  can  be  brought  about  between  these 
forces  pleas  of  the  third  party,  namely,  the  public,  must  be  heard. 

Social  Unrest.  Science  and  Social  Unrest.  Ernest  R.  Grove.  Sci.  Monthly,  vol.  10, 

no.  2.  Feb.  1920,  pp.  157-162.  Situation  in  the  world  is  attributed  to  "impos- sibility of  a  people  socially  unscientific  living  a  satisfactory  life  in  a  scientific 
era.-"  The  way  out  is  foreseen  to  be  "through  popularizing  of  the  spirit  of 
science,"  that  is,  "socializing  of  science  and  the  acceptance  on  the  part  of  the 
scientist  of  his  obligation  as  a  public  teacher." 

See  also  Works  Councils. 

LABOR 

Periodicals  Relating  to.  Publications  Relating  to  Labor.  Monthly  Labor 
Rev.,  vol.  10,  no.  1,  Jan.  1920,  pp.  284-303.  List  of  official  and  unofficial 
periodicals  published  in  U.  S.  Austraha,  Canada,  France,  Germany,  Great 
Britain,  India,  Italy,  New  Zealand,  Roumania  and  Switzerland. 

Problem  of.  The  Labor  Problem,  Harry  Tipper.  Jl.  Soe.  Automotive  Engrs  , 
vol.  5,  no.  6,  Dec.  1919,  pp.  395-398  and  (discussion)  pp.  398-401.  Historial 
survey  of  economic  and  social  motives  which  have  brought  about  present  in 
industrial  problems. 

LATHES 

Turret  Practice.  Turret  Lathe  Practice,  Erik  Oberk.  Machy.  (N.Y.),  vol.  26, 
nos.  3  and  4.  Nov.  and  Dec.  1919,  pp.  227-235.  35  figs.,  and  344-351,  28  figs. 
Tooling  equipment,  order  of  operations  for  turret-lathe  work  and  examples  of 
practice.  Based  upon  experience  and  practice  of  Gisholt  Machine  Co.,  Madison, Wis. 

LEAD 

Recovery  from  Lead  Sulphate.  The  Problem  of  Reducing  Lead  Sulphate,  F.  N. 
Flymi.  Eng.  &  Min.  Jl.,  vol.  109,  no.  8,  Feb.  21,  1920,  pp.  4S7-4S9,  1  fig. 
Present  methods  of  treatment  are  discussed  and  process  is  suggested  for  recover- 

ing lead  by  electrolytic  means. 

See  Pipe,  Lead. 

LEAD   PIPE 

LIGHTING 

Diffuse  Reflection.  An  Absolute  Method  for  Determining  Coefficients  of  Diffuse 
Reflection.  F.  A.  Benford.  Gen.  Elec.  Rev.,  vol.  23,  no.  1,  Jan.  1920,  pp. 
72-76,  6  figs.  It  is  called  absolute  because  no  photometric  standards  are 
involved,  brightness  measurements  being  made  with  uncalibrated  lamps  and 
unknown  instrument  constants. 

Factories.  Survey  of  Prevailing  Conditions  as  to  Industrial  Lighting — II.  Elec. 
Rev.  (Chicago),  vol.  76,  no.  5,  Jan.  31.  1920.  pp.  180-183,  7  figs.  Technical 
and  commercial  data  gathered  from  visit  to  450  plants  in  57  cities  located  in  j 
15  of  leading  industrial  states. 
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METALS 

AxALVSrs  OF.  AnaK'sis  of  Metals  by  Electrolyôis  Without  Using  External  Source 
of  Electrical  Energj'  (Sur  un  proc6dé  de  dosage  des  métaux  par  dépôt  electro- 
lytique  sans  emploi  d'une  énergie  électrique  extérieure),  Maurice  François. 
Annales  de  Chimie,  vol.  12,  Seot.-Oct.  1919.  pp.  178-192.  1  Hg.  Solution  under 
examination  is  placed  in  platinum  crucible.  Across  border  of  crucible  nickel 
bar  is  placed  which  supports  zinc  element  immersed  in  salt.  Analysis  is  made 
by  measuring  deposit  collected  at  bottom  of  crucible. 

Progress  in  RIetal  Analysis  in  1917  and  1918  (Fortschritte  auf  dem  Gebiete 
rler  Metallanalvsc  in  den  Jahren  1917  und  1918),  Th.  Doring.  Chcmiker- 
Zeitung,  vol.  43.  nos.  114,  US.  120  and  122.  pp.  626-628,  653-655,  665-668 
and  6S1-6S4.  Analyses  of  lead  and  arsenic.  Analyses  of  antimony,  bismuth, 
manganese  and  iron.  Determination  of  phosphorus  in  pig  iron  and  steel 
carried  out  alkalimetrically;  determination  of  chrome  in  iron  ore  and  ferro- 
chrome:  colorimetric  process  for  determination  of  wolfram  in  solution  of  alkali- 
wolf  rama  te. 

Cold  Work.  Effect  of.  The  Effect  of  Cold  Work  on  Metals  and  Alloys — 'V.  O.  W, 
E.  Ellis.  Metal  Industry  (London),  vol.  15,  no.  24,  Dec.  12.  1919,  pp.  452-455, 
5  figs.,  and  vol.  16,  nos.  1  and  2,  Jan.  2  and  9,  1920.  pp.  4-6,  6  figs,  and  21-24, 
7  figs.  Theories  which  have  been  propounded  to  account  for  continuity  of 
structure  and  changes  in  mechanical  and  physical  conditions  of  cold-worked 
metal  and  alloys,  are  exposed  and  various  views  are  discussed  which  have 
been  expressed  relative  to  critical  degree  of  deformation  at  which  slackening 

in  increase  of  tensile  strength,  etc.,  occurs.  "Season  cracking"  of  brass  is attributed  primarily  to  internal  stresses. 

Fatigue  of.  Fatigue  of  Metals  under  Repeated  Stress,  Herbert  F.  Moore,  Jl.  Western 
Soc.  Engrs.,  vol.  24,  no.  6,  June  1919,  pp.  331-336  and  (discussion)  pp.  336-340, 
4  figs.     Endurance  diagram  for  various  metals  tested  under  repeated  stress. 

Fusion'  and  Thermal  Conductivttt.  On  the  Variation  of  Thermal  Conductivity 
During  the  Fusion  of  Metal.=!,  Seibei  Konno.  Sci.  Reports  Tohoku  Imperial 
Univ.,  vol.  8,  no.  3.  Dec.  1919.  pp.  169-179.  6  figs.,  partly  on  two  suppl.  plates. 
Thermal  conductivity  of  tin,  lead,  zinc  and  aluminum  was  found  to  decrease 
gradually  with  rise  of  temperature  up  to  melting  point  and  abruptly  during 
melting.  It  is  noted  that  changes  of  thermal  conductivity  corresponded  to 
those  of  electric  conductivity  for  same  metals. 

Protective  Coatings.     See  Schoop  Spraying  Process. 

Sheet.  Testing.  The  Testing  of  Sheet  Metals,  A.  G.  C.  Gwyer.  Metal  Industry 
(Lond.),  vol.  16.  no.  3.  .Tan.  16.  1920,  pp.  42-45,  6  figs.  Hardness  tests  are 
discussed  with  special  reference  to  scleroscopic,  punching,  and  cupping  tests. 

METEOROLOGY 

Atmospheric  Turbut-emce.  Taylor's  Theory  of  Atmospheric  Turbulence,  Eric  E. 
Miller.  Monthly  Weather  Rev.,  vol.  47,  no.  10.  Oct.  1919,pp.  703-706.  Turbu- 

lence is  regarded  as  made  up  of  eddies  and  an  eddy  is  considered  as  air  that 
moves  from,  a  stratum  where  it  has  the  same  temperature,  humidity,  and 
momentum  as  its  surroundings  to  another  stratum  with  which  it  mixes. 

Pilot-Balloon  Flights.  Note  on  Pilot-Balloon  Flights  in  a  Thunderstorm  Forma- 
tion, Ivan  R.  Tannehill.  Monthly  Weather  Rev.,  vol.  47,  no.  10,  Oct.  1919, 

pp.  725-727,  3  figs.     Horizontal  projections  of  balloon  paths  during  storm. 

"Wind  Velocity.  Wind  Velocity  in  the  Stratosphere  (Sur  la  vitesse  du  vent  dans  la 
stratosphère),  Ch.  Maurain.  Comptes  rendus  des  Séances  de  l'Académie  des 
Sciences,  vol.  169,  no.  26,  Dec.  29.  1919,  pp.  1419-1420.  Tabulated  results  of 
observation  with  sounding  balloons  at  altitudes  from  11,000  m.  to  19,00t>  m. 
Mean  velocities  given  vary  from  8  to  14  m.  per  sec. 

MICROBALANCE 

SniPLE  .arrangement,  a  Cheap  and  Simple  Micro-Balance.  J.  H.  Shaxby.  Phys. 
Soc.  of  London,^  vol.  32,  part  I,  Dec.  15,  1919,  pp.  21-25,  5  figs.  It  consists  of 
long  horizontal  fiber  joining  lower  ends  of  two  vertical  beams  each  pivoted 
very  little  above  its  center  mass  so  that  small  weight  acting  at  middle  of  fiber 
causes  considerable  depression.  This  is  read  ofî  by  arranging  slider  on  vertical 
millimeter  scale  about  2-ft.  in  front. 

MILLING      . 

Duplicate  Part  Work.  Production  Milling  on  Automatic  Machines,  Edward 
K.  Hammond.  Machy.  (N.Y.),  vol.  26,  no.  3,  Nov.  1919,  pp.  247-251,  12  figs. 
Practice  in  milling  of  duplicate  parts.     Third  article. 

String  Milling  Fixtures.  String  Milling  Fixtures,  Edward  K  Hammond.  Machy, 
(N.  Y.),  vol.  26,  nos.  4  and  5,  Dec.  1919  and  Jan.  1920,  pp.  337-341.  9  figs., 
and  443-447,  11  figs.  Discussion  of  typical  examples  of  design  and  results 
obtained  in  operating  fixtures. 

MILLING  CUTTERS 

Cast  Allot  Steel.  Chrobaltic  Cast  Milling  Cutters,  Edward  K.  Hammond.  Machy. 
(N.Y.),  vol.  26,  no.  4,  Dec.  1919,  pp.  354-353,  9  figs.  Methods  used  in  casting 
milling  cutters  form  chromium  cobalt  alloy  steel,    fl 

MILLING   MACHINES 

RocKFORD.  Rockford  Number  Three  Milling  Machine,  J.  V.  Hunter.  Am.  Mach., 
vol.  52,  no.  8,  Feb.  19,  1920.  pp.  377-379,  5  figs.  Features  of  machine  are 
rectangular  overarm  saddle  support  and  reinforced  base  for  elevating  screw. 

Toledo  Vertical.  Toledo  Vertical  Milling  Machine.  Machy.  (N.Y.),  vol.  26, 
no.  4,  Dec.  1919,  pp.  363-364.  Attention  is  called  to  design  and  weight  of 
main  column  of  miller.  It  is  machined  from  casting  weighing  1}4  tons,  metal 
being  so  proportioned  as  to  give  greater  resistance  against  strain. 

MINE   SHAFTS 

Sinking,  Water  Phoblemb  in.  A  Water  Problem  in  Shaft  Sinking,  James  E.  Harding. 
Eng.  &  Min.  Jl.,  vol.  109,  no.  4,  Jan.  24,  1920,  pp.  263-264,  4  figs.  How  pump- 

ing was  tried  from  churn-drill  hole  at  one  side  of'shaft  in  order  to  dispose  of excessive  flow  struck  in  sinking  shaft  in  Atacama  Desert,  Chile. 

MINES 

Fire  Prevention  in.  Subterranean  Fires  (Etude  sur  les  feux  souterrains),  M. 
Frantzen.  Annales  d^s  Mines,  vol.  8,  no.  3,  1919,  pp.  5-140,  28  figs.  Survey 
of  systems  for  protection  against  fire,  employed  in  various  mines  of  France, 
Germany  and  Austria. 

MOULDING    MACHINES 

French.  Moulding  Machines  and  the  Preparation  of  Model  Patterns  (Les  machines 
à  mouler  et  la  préparation  des  plaques  modèles).  Fonderie  Moderne,  no.  9, 
Sept.  1919,  pp.  194-198,  9  figs.  Patents  recently  granted  to  Establissements 
Glaenzer  et  Perraud.  Paris. 

MOLYBDENUM 

Molybdenite  Deposits.  Molybdenite  Deposits  of  Lacorne  Township,  Abitibi, 
P.  Q.  Adhemar  Mailhiot.  Can.  Min.  Jl.  vol.  41,  no.  7.  Feb.  18,  1920.  pp.  135- 
138,  4  figs.  Outline  is  given  of  both  general  and  economic  geology  and  descrip- 

tion of  work  done  on  veins  individually. 

Reaction  of  Water  on.  Reversible  Reaction  of  Water  on  Molybdenum  (Réaction 
réversible  de  l'eau  sur  le  molybdène),  Georges  Chaudron.  Comptes  rendus 
des  Séances  de  l'Académie  des  Sciences,  vol.  170,  no.  3.  Jan.  19,  1920,  pp.  182- 
185,  2  figs.  Study  of  equilibrium  of  system:  water  vapor  molybdenum,  hydro- 

gen, molydenum  bioxide- 

MOTOR  TRUCKS 

British  War  Models.  Mechanical  Transport  in  the  war,  Richard  Twelvotrecs. 
Soc.  of  Engrs.  Jl.  &  Trans.,  vol.  10,  no.  10,  1919,  pp.  279-300  and  (discussion) 
pp.  300-314,  8  figs.  Models  developed  in  England  during  war  are  analyzed 
and  it  is  concluded  that  heavy  vehicle  will  have  to  undergo  much  modification 
of  detail,  specially  to  eliminate  defects  developing  as  result  of  war  and  to  avoid 
complicated  designs. 

De  Dion.  1920  3H-Ton  deDion  Chassis.  Motor  Traction,  vol.  30,  no.  775.  Jan.  7, 
1920,  pp.  11-14,  13  figs.  Specifications:  engine.  25  h.p.,  4  cyl.,  100  x  140  mm.; 
lubrication  pump;  gears,  four  and  reverse;  final  drive,  internal  gear;  wheel- 
base,  13  ft.  5  in. 

Design,  Trend  of.     The  1920  Trend  in  Truck  Design,  J.  Edward  Schipper.     Auto- 
motive Industries,  vol.  42,  no.  3.  Jan.  15,  1920,  i>p.  135-137,  4  figs.     Tendency 

to  build  trucks  larger  than  two  tons  for  pneumatic  tire  equipment  is  visualized 
>  as  outstanding  feature  at  beginning  of  year.     Influence  of  Class  B  military 

truck,  higher  speed  engines,  influence  of  good  roads,  gains  for  internal  gear 
final  drive  and  propect  of  increased  prices  are  also  pointed  out. 

German  Types.  Analysis  of  German  Trucks  by  the  Motor  Transport  Corps,  C.  R. 
Hays.  Automotiive  Industries,  vol.  42,  no.  4,  5,  6  and  7,  Jan.  22,  25,  Feb.  5 
and  12, 1920,  pp.  306-309,  35't-355.  40.3^04  and  454-457.  Jan.  22:  Specifications 
of  Saurer  and  Yomag.  Jan.  29  ;  Investigations  and  tests  on  Opel  truck.  Feb.  5  : 
Data  on  Hercules  truck.     Feb.  12:  Characteristics  of  Hering  and  Nacke  types. 

New  York  Show.  New  York  Truck  Show.  Commercial  Vehicle,  vol.  21,  no.  12. 
Jan.  15,  1920,  pp.  486^97  and  504-507,  27  fies.  Attention  is  called  to  greatly 
increased  number  of  vehicles  shown  mounting  on  pneumatic  tires.  Notable 
developments  of  parts  and  accessory  equipment  are  illustrated. 

1920  Trucks,  Data  ON.  Detailed  Technical  Specifications  of  Gasoline  Motor  Trucks 
for  1920.  Automotive  Industries,  vol.  42,  no.  3,  Jan.  15,  1920,  pp.  138-155. 
Details  of  516  gasoline  and  22  electric  Chassis  as  produced  by  208  American 
manufacturers.  Particulars  of  types  and  makes  of  principal  truck  parts, 
parts,  including  engines,  clutches,  gear-sets,  rear  axles,  steering  gears,  governors 
and  also  electric  and  fuel  systems. 

Operating  Costs  vs.  Road  Conditions.  Heavy  Motor  Vehicles  in  Relation  to 
Roads,  W.  D.  Williamson.  Engineer,  vol.  128.  no.  3338,  Dec.  19.  1919,  pp. 
608-610.  Figures  are  oresented  which  show  effect  of  roads  on  running  cost 
of  vehicles.     (Concluded.)     Paper  read  before  Roads  &  Transport  Congress. 

MOTORSHIPS 

Steel  Tanker.  Another  Hudson-Built  Steel  Motor  Tanker.  Motorship,  vol.  5, 
no.  2,  Feb.  1920,  pp.  117-118,  3  figs.  Dimensions:  Length  overall,  216  ft.  7  in.; 
molded  breadth,  35  ft.  6  in.;  molded  depth,  17  ft.  4  in.;  main  engine  power, 
500  shaft  hp.;  dead  weight,  750  tons. 

MUNICIPAL  IMPROVEMENTS 

Risesin  Untried  Processes.  What  Risks  Should  Cities  Take  in  Installing  Relatively 
Untried  Processes?  Eng.  News-Rec,  vol.  84,  no.  3,  Jan.  15,  1920,  pp.  132-135. 
Letters  from  consulting  engineers,  municipal  engineers  and  engineers  of  state 
departments  of  health,  particularly  in  reference  to  drifting  sand  filters  and 
electrolytic  process  of  sewage  treatment. 

NITRIC  ACID 

Manufacture.     Manufacture  of  Nitric  Acid  from  Nitrogen  Oxide  (Sur  la  formation 
de  l'acide  nitrique  à  partir  de  l'oxyde  azotique),  A.  Sanfourche.     Bulletin  de 
la  Société  chimique  de  France,  vol.  25-26,  no.   12,  Dec.  1919,  pp.  633-655, 
5  figB.     Account  of  experimental  study    of  conditions  of  oxidation  of  NO 
temperatures  from — 50  to  5{)0  deg.  cent. 
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PLATINUM 

BiBUOGRAPHY.  Bibliography  of  the  Metals  of  the  Platinum  Group,  Jas.  Lewis 
Howe  and  H.  C.  Holtz.  Dept.  of  Interior,  U.  S.  Geological  Survey,  Bui. 
694,  1919,  558  pp.  List  of  articles  which  have  appeared  in  scientific  literaturo 
from    174S-1917. 

POLES 

Cedar.  Life  of.  Natural  Life  of  Cedar  Poles,  Pajte  Golsan.  Elec.  World,  vol. 
75,  no.  5,  Jan.  31.  1920.  pp.  257-258.  4  figs.  Quantitative  study  of  butt  rot 
is  claimed  to  have  shown  that  cedar  poles  should  last  from  14  to  17  years. 
It  is  noted  that  mechanical  strength  is  determined  largely  by  side  pull  and 
it  is  advised  that  poles  be  well  guyed. 

POLISHING 

Methods  Used.  Polishing  Methods,  Edward  K.  Hammond,  Machy,  (N.  Y.),  vol. 
26.  no.  3.  Nov.  1919,  pp.  203-210,  15  figs.  Information  concerning  wheels, 
belts,  and  abrasives  used  by  Royal  Typewriter  Co. 

PORCELAIN 

Shmnkaoe  Equivalents.  A  Table  of  Porcelain  Shrinkage  Equivalents,  L.  M. 
Case.  Am.  Mach.,  vol.  52,  no.  7,  Feb.  12,  1920,  pp.  352-353.  Gives  equivalent 
of  dimensions  from  0.001  in  .to  1  in.  by.  thousandths,  based  on  annual  shrinkage 
of  0.1406  in.  per  inch  for  porcelain  products. 

POWER  GENERATION 

Coal  vs.  Water,  Norway.  Coal  or  Water  (Utenlandske  Kul  eller  norsk  Vandkraft 
som  Warmekilde  i.  vore  Boliger),  A.  Saxegaards.  Teknisk  Ukeblad,  vol.  67, 
no.  4,  Jan.  23,  1920,  pp.  49-52.  Discussion  of  whether  imported  coal  or  local 
water  power  should  be  used  as  a  source  of  power  generation.  Statistics  are 
given  applying  to  Norwegian  conditions. 

Cost  of  Gas  Engines  and  Electric  Motors.  Hvdro-Electric  Power  Pumping 
in  the  Oil  Fields,  R.  A.  Hopkins.  Min.  and  Oil  Bui.,  vol.  6,  no.  2,  Jan.  1920. 
pp.  S3-S5  and  lOS,  4  figs.     Comparative  cost  of  gas  engines  and  electric  motors, 

PRECIPITATION 

CoTTRELL  Process.     The   Cottrell   Process   in   Japan,    Ritaro   Hirota   and  Kyoshi 
Shiga.     Min.  &  Sci.  Press,  vol.  120.  no.  7,  Feb.  14,  1920,  pp.  223-228,  7  figs. 
Process   said   to    have   made    comparatively    rapid   progress.     Article   briefly 

■  describes  electrical  precipitators  installed  in  Japan  up  to  present  time. 

PROBABILITY 

Normal  Curve.  A  Derivation  of  the  Equation  of  the  Normal  Probability  Curve» 
W.  D.  Cairns.  Bui.  Am.  Math.  Soe.,  vol.  2G,  no.  3,  Dee.  1919,  pp.  105-108. 
Method  consists  in  controlhng  what  are  termed  points  of  inflection  of  polyglon 
of  symmetrical  distribution  of  magnitudes  about  their  mean,  so  that  these 
points  approach  predetermined  positions  on  each  side  of  mean. 

PRODUCTION 

Electricity  Supply  and.  Parallel  Increase  of.  Central  Station  Power  as  a 
Factor  in  Effecting  Economies  and  in  Increasing  Production,  George  H.  Jones. 
Western  Soc.  Engrs.,  vol.  25,  no.  2,  Jan.  20,  1920,  pp.  59-65,  4  figs.  Diagram 
is  presented  showing  relative  growth  in  investment  and  in  electricity  sold  in 
kw-hr.  in  years  1900  to  1928,  and  curve  showing  increase  in  number  of  employees 
compared  with  increase  in  kw-hr.  sold. 

PROPELLERS,  SHIP 

PUMPS,  CENTRIFUGAL 

Motor-Driven,  Water- Works.  A  Remarkable  Pumping  Performance  at  the 
Northeast  Pumping  Station,  Minneapolis,  F.  W.  Cappelen.  J.l  Am.  Water 
Works  Assn.,  vol.  7,  no.  1,  Jan.  1920,  pp.  88-101.  Specifications  for  electric- 
motor-driven  centrifugal  pump  designed  to  deliver  30,000,000  gal.  of  water 
in  24  hours  against  average  dynamic  head  of  250  ft. 

Motors  for  Driving.  Synchronous  Motors  for  Driving  Centrifugal  Pumps,  Soren 
H.  Mortensen.  Power,  vol.  51,  no.  3,  Jan.  20,  1920.  pp.  90-93,  7  figs.  Differ- 

ence between  self-starting  and  plain  synchronovis  motor  is  explained  and  cases 
are  discussed  where,  it  is  stated,  synchronous  motor  should  be  used  in  prefer- 

ence to  induction  motor. 

PUMPS 

Electrically  Operated.  Observations  on  Electrically  Operated  Pumps  in  India- 
na, G.  C.  Blalock.  Elec.  Rev.  (Chicago),  vol.  76,  no.  5,  Jan.  31.  1920,  pp. 

184-187,  5  figs.  Forms  and  types  of  cells  and  methods  of  pumping  water 
employed.     Paper  read  before  Indiana  Eng.  Society. 

Submersible.  Submersible  Pumps.  Engineer,  vol.  128,  no.  3337,  Dec-  12.  1919, 
p.  5G5,  3  figs.  Motor  is  enclosed  in  water-tight  cylindrical  casting  of  boiler 
plate  and  is  directly  coupled  to  centrifugal  pump. 

QUARRYING 
Methods  of.  Methods  of  Quarry  Operation.  Rock  Products,  vol.  23,  no.  2,  Jau, 

17.  1920,  pp.  22-25,  25  figs.  Practice  and  experience  of  France  Stone  Co. 
Toledo,  Ohio. 

RADIO  COMMUNICATION 

Progress  During  War.  Wireless  Telegraphy  and  Telephony  During  the  War 
(La  télégraphie  et  le  téléphone  sans  fil  pendant  la  guerre).  Camille  Gutton. 
Société  industrielle  de  l'Est,  Bulletin  no.  153,  Dec.  1919,  pp.  5-19,  S  figs.  Survey of  progress. 

See  also  Radiotehgraphy . 

RADIOTELEGRAPHY 

AuDiONS  AS  Receivers  and  Dampers.  Graphical  Study  of  the  Operation  of  Reson- 
ator Audions  as  Sensibilized  Receivers  and  as  Dampers  (Etude  graphique  du: 

fonctionnement  des  audions  h  circuit  résonant  comme  récepteurs  sensibilisés 
ou  comme  désamortisseurs),  M.  André  Blondel.  Comptes  rendus  des  Séances 
de  l'Académie  des  Sciences,  vol.  169,  no.  26,  Dec.  29,  1919,  pp.  1377-1382, 
2  figs.  Example  of  dynamic  chara-r-teristics  of  audion  generator  deduced  by 
anamorphosis  from  static  characteristic  of  audion  on  hypothesis  that  satur- ation current  remains  invariable. 

Detector.  The  Use  of  Three-Electrode  Lamp-Valves  by  the  French  Military 
Radiotelegraphy  (L'emploi  des  lampes-valves  à  3  électrodes  par  la  radiotélé- 

graphie miHtaire),C.  Gutton.  Bulletin  de  la  Société  d'Encouragement  pour 
l'Industrie  nationale,  vol.  131,  no.  6,  Nov.-Dec.  1919,  pp.  3S9-40S,  Il  figs. 
Explains  operation  of  three-electrode  valve  as  detector  and  as  generator  of 
electric  oscillations. 

High-Frequency  Current  Measurements.  Measurement  of  Electrical  Quantities 
in  Circuits  Carrying  Currents  at  High  Frequencies  (Mesures  électriques  en 
haute  fréquence) ,  Léon  BrilFouin.  Bulletin  de  la  Société  Fram.-aise  des  Elec- 

triciens, vol.  9,  no.  S3,  Aug.-Nov.  1919,  pp.  555-572,  11  figs.  Apparatus  devel- 
oped by  French  military  radiotelegraphy. 

Oscillations,  Generation  of.     See  Detector. 

Vacuum  Valves.  Structure  and  Operation  of  the  Vacuum  Valve,  Robert  W.  A. 
Brewer.  Jl.  Electricity,  vol.  44,  no.  3,  Feb.  1,  1920,  pp.  102-105.  5  figs.  Features- 
upon  which  uniformity  of  operation  of  vacuum  valve  depends. 

Design.  The  Propeller  (L'hélice  propulsive),  M.  le  Besnerais.  Bulletin  technique 
du  Bureau  Veritas,  vol.  2,  no.  1,  Jan.  1920,  pp.  7-13,  5  figs.  Various  theories 
explaining  operation  of  propeller  are  surveyed  and  method  is  developed  for 
ascertaining  characteristics  which  must  be  possessed  by  a  propeller  in  order 
to  satisfy  a  given  set  of  conditions.     (To  be  continued.) 

PULVERIZED  COAL 

Fineness  Factor.  Status  of  the  Powdered  Fuel  Problem  Joseph  F.  Shadgen. 
Iron  Age,  vol.  105,  no.  1,  Jan.  1,  1920,  pp.  32-34.  Plea  for  establishing  factor 
of  fineness. 

Preparation  of.  Methods  of  Preparing  Pulverized  Coal,  Joseph  F.  Shadgen. 
Iron  Age,  vol,  105,  no.  6,  Feb.  5,  1920,  pp.  389-392.  Descriptions  of  devices 
for  crushing,  pulverizing,  drying,  handling,  cleaning,  weighing  and  ventilating. 

Uses.  Pulverized  FurI,  E.  R.  Knowles.  Jl.  Am.  Soc.  Heat.  &  Vent.  Engrs.,  vol.  26, 
no.  1.  Jan.  1920,  pp.  17-72,  38  figs.  Illustrates  typical  applications  cf  pulver- 

ized fuel  to  heating  furnace  with  waste-heat  boiler,  to  open-hearth  furnaces, 
and  arrangement  of  plant  for  pulverizing  coal.  Advantages  and  disavaptages 
of  pulverized  coal  as  fuel  are  discussed  and  figures  are  presented  giving  costs 
of  coal-pulverizing  plants  and ,  cost  of  pulverizing  coal  per  ton. 

PUMPING  ENGINES 

Unaflow.  Tests  of  the  Unaflow  Pumping  Engine,  D.  A.  Decrow.  Jl.  N.  E.  Water 
Works  Assn.,  vol.  33,  no.  4,  Dec.  1919,  pp.  535-543  and  (discussion)  pp.  543- 
544,  4  figs.  Set  of  indicator  cards  from  condensing  engines  are  shown  and 
discussed. 

RAILWAY  ELECTRIFICATION 

Direct-Current  Transmission  System.  The  Direct  Current  Transmission  System 
in  Main  Line  Railway  Electrification,  Alfred  Raworth.  Ry.  Gas.,  vol.  32, 
no.  3,  Jan.  16,  1920,  pp.  84-85,  1  fig.  Proposes  arrangement  embodying  ins- 

tallation along  each  track  of  two  insulated  and  conductor  rail  for  direct-current transmission. 

French  Commission  Report.  Railway  Electrification  (L'élcctrifîcation  des  che- 
mins de  fer).  Industrie  des  tramways  et  Chemins  de  Fer,  vol.  13,  nos.  151- 

152-153,  July-Aug.-Sept.  1919.  pp.  84-SS,  4  figs.  Report  submitted  by  com- 
mission sent  to  America  by  French  Ministry  of  Public  Works. 

RAILWAY  MANAGEMENT 

Suggested  Reorganization  Plan.  The  Railway  Problem,  Charles  Whiting  Baker. 
Eng.  News-Rec,  vol.  83,  nos.  17  and  18,  Oct.  23  and  30,  1919.  pp.  752-75S  and 
789-796.  Suggests  organization  of  railway  corporations  under  Federal  charters, 
all  profits  above  fair  return  on  capital  to  be  invested  for  public  benefit,  to 
supply  need  for  new  railway  capital  and  amortize  existing  capital. 

RAILWAY  OPERATION 

Automatic  Train  Control.  Report  of  the  Automatic  Train  Control  Committee. 
Ry.  Rev.,  vol.  66,  nos.  6  and  7.  Feb.  7  and  14.  1920.  pp.  204-209  and  248-251. 
Committee  was  appointed  by  U.  S.  Railroad  Administration  to  study  automatic 
train-control  devices  undergoing  test  upon  various  lines  of  railroad  and  to 
offer  recommendations  in  regard  to  installation  and  further  practical  test 
of  any  devices  available  for  that  purpose. 

J 
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ROADS.  BRICK 

Beam  Strength  in.  Is  Beam  Strength  the  Important  Item  in  Brick  Roads?  Will 
P.  Blair.  Eng.  News-Rec.  vol.  S3,  no.  15,  Oct.  9,  1919.  pp.  G99-700.  It  is 
claimed  practice  shows  beam  strength  is  not  essential. 

Rapid  Latin'g  of.  Tamping  Templet  Expedites  Brick  Road  Construction,  F.  A. 
Churchill.  Eng.  News-Rec,  vol.  84,  no.  6,  Feb.  5.  1920,  pp.  282-283.  2  Bgs. 
It  is  said  that  12  miles  of  monolithic  brick  road  were  completed  in  Ohio  in  92 
working  days.     Itemized  manipulation  cost  of  laying  is  given. 

Types  and  Records  of  Service.  The  Construction  of  Brick  Pavements  in  and 
Near  Danville,  Illinois,  Harlan  H.  Edwards.  Mun.  &  County  Eng..  vol.  58, 
no.  1.  Jan.  1920.  pp.  3-S,  12  figs.  Survey  of  types  of  pavements  in  use  and 
records  of  their  service.  In  particular  it  is  mentioned  that  monolithic  brick 
9-ft.  wide  and  6  miles  in  length,  which  was  built  in  191^,  by  using  4-in.  brick 
laid  on  1-in.  bod  of  fine  gravel  concrete  has  given  very  satisfactory  service. 

SCIENTIFIC  MANAGEMENT 

Layout  op  Departments  and  Machinery.  Scientific  Management,  Henry  Atkin- 
son. Eng.  &  Indus.  Management,  vol.  3.  no.  5,  Jan.  29.  1920,  pp.  131-134. 

3  fiffs.  Concerning  layout  of  department  in  new  works  and  machinery  in  each 
department. 

See  aho  Time  Study. 

SCREW  THREADS 

Hartnesr  Comparator.  Hartnes:^  Screw  Thread  Comparator.  Machy.  (N.Y.). 
vol.  26,  no.  5,  Jan.  1920,  pp.  467-409,  5  figs.  Projection  type  of  apparatus 
designed  to  show  instantly  magnitude  and  kind  of  errors  in  screw  threads. 

See  also   Gages^   Screw-Thread. 

ROADS.  CONCRETE 

CoNSTRrcTTON".  Concrete  Road  Contract  Has  Plant  for  Rapid  Progress.  Eng. 
News-Rec.  vol.  84.  no.  1,  Jan.  1,  1920,  pp.  28-31,  5  figs.  Plant  for  building 
9-mile  stretch  of  Lincoln  Highway  in  Illinois  comprised  system  for  loading 
batch  boxes,  revolving  crane  traveling  on  concrete  mixer  of  high  capacity 
and  large  machinery  equipment. 

Fast  Roadhuilding  with  Concrete  Hauled  Four  Miles.  Eng.  News-Rec, 
vol.  84,  no.  6.  Feb.  5,  1920,  pp.  280-281.  5  figs.  Sketch  plan  of  central  mixing 

plant  and  truck  system  for  building  6-mile  road.' 

Reinforcement  FOR.  Should  "Binding  Steel"  Be  Used  in  Concrete  Highways? 
W.  C.  Conger.  Concrete,  vol.  16,  no.  2,  Feb.  1920,  pp.  77-79.  It  is  claimed 
the  binding  steel  "will  increase  the  direct  tensile  property  of  the  concrete," 
and  "will  positively  prevent  the  many  hair  cracks  which  form  in  the  slab." The  Roads  and  Public  Works  Utilities.  Concrete  &  Constructional  Eng., 
vol.  15,  no.  1.  Jan.  1920,  pp.  47-59,  19  figs.  Various  exhibits  are  illustrated, 
particularly  those  of  mesh  and  bar  reinforcement  for  concrete  roads. 

SEWER  CONSTRUCTION 

Bank  Slides  in.  Earth  Slips  Prove  Disastrous  to  Open-Cut  Sewers.  Eng.  News- 
Rec.  vol.  S3,  no.  21.  Dec.  11-18,  1919.  pp.  989-991,  5  figs.  Methods  devised 
to  correct  trouble  arising  from  bank  slides  and  bottom  upheavals  in  work 
on    Detrait   sewers. 

SEWAGE  PLANTS 

Ei,ectrolttic.  Idle  Electrolytic  Sewage-Works  in  Oklahoma.  Eng.  News-Rec, 
vol.  84,  no.  3,  Jan.  15,  1920.  pp.  135-136,  1  fig.  Official  report  of  engineer 
of  state  department  of  public  health  is  quoted  as  saying  that  "average  municip- 

ality will  not  give  sufficient  attention  to  an  electrolytic  plant  to  justify  expend- 

iture of  an  installment." 

Screening  Plai^.  Operating  Results  of  Dyckman  Street  Sewage-S.creening  Plant, 
Charles  E.  Gregory.  Eng.  News-Rec.  vol.  84,  no.  4,  Jan.  22,  1920,  pp.  171- 
172.     Table  giving  results  of  tests  of  Riensch-Wurl  screens,  * 

Requirements  in  Contractor  for.  An  Appraisal  of  Modern  Plant  Performance 
in  Concrete  Road  Construction,  H.  D.  Hammond.  Eng.  News-Rec,  vol.  83, 
no.  18,  Oct.  30-Nov.  6,  1919.  pp.  784-788,  7  figs.  Emphasizes  importance 
of  managerial  ablHty  and  organizing  genius  on  the  part  of  contractor. 

State  Specifications.  Charted  Summary  of  State  Concrete  Road  Specifications, 
A.  N.  Johnson.  Cement  and  Eng.  News,  vol.  32,  no.  1,  Jan.  1920,  pp.  32-33. 
Chart  covers  main  requirements  of  various  State  Highway  Departments  in 
regard  to  fine  and  coarse  aggregate,  mixing,  consistency,  forms,  expansion 
joints,   reinforcement,   finishing  and   curing. 

Value  of.  Reinforcement  Concrete  Roads,  J.  H.  Walker.  Surveyor,  vol.  57,  no. 
1459,  Jan.  2,  1920,  pp.  7-8.  Writer  sees  in  reinforced  concrete  road  "the  road 
that,  laid  now,  will  not  only  take  present-day  traffic,  but  also  the  greatly  in- 

creased traffic  of  some  years  hence." 

ROLLING  MILLS 

Electrically  Driven,  Temple-borough.  Electrical  Rolling  Mills  at  Temple- 
borough.  Engineer,  vol.  128,  no.  S337,  Dec.  12,  1919.  pp.  .586-588,  9  figs., 
partly  on  two  supp.  plates.  Designed  for  reducing  3-ton  ingots  of  20-in.  by 
20-in.  section  principally  into  blooms  6  in.  by.  6  in.,  which  will  then  pass  to 
21-in.  and  subsequently  to  an  18-in.  Morgan  continuous  mill. 

SAFETY 

Standards  Available.  What  Constitutes  Good  Inspection?  Lew  R.  Palmer. 
Safety  Eng.,  vol.  38.  no.  6,  Dec  1919.  pp.  323-326.  List  of  available  industrial 
safety  standards  which  have  been  formulated  by  representative  national  organ- 

izations, such  as  Nat.  Safety  Council,  Am.  Soc  M.  E.,  and  U.  S.  Shipping 
Board  Emergency  Fleet  Corp. 

SAFETY  DEVICES 

Railway  Operation.  Annual  Report  of  the  Bureau  of  Safety.  Ry.  Mech.  Engr., 
vol.  94,  no.  1,  Jan.  1920,  pp.  26-28.  Account  of  tests  of  automatic  stops  and 
train  pipe  connectorfl.     Use  of  hand  brakes  on  heavy  grades  condemned. 

SAND   BLAST 

Applications.  Application  and  Growth  of  Sand  Blasting,  H.  D.  Gates.  Am. 
Drop  Forger,  vol.  6,  no.  1,  Jan.  1920,  pp.  14-16,  5  figs.  Types  of  machines 
are  described  and  illustrations  are  presented  which  show  work  before  and  after 
being    sandblasted, 

SCALES 

Railway  Track.  Specifications  for  the  Manufacture  and  Installation  of  Railroad 
Track  Scales.  Circular  of  Bur.  of  Standards,  no.  83,  Jan.  31,  1920,  35  pp. 
for  knife-edge  scales  of  straight  and  torsion  lever  types  only,  not  including 
overheaded  suspension  scales. 

SCHOOP  SPRAYING  PROCESS 

Simplified  Apparatus  for.  A  Simplififwi  "Schoop  Pistol,"  M.  V.  Schoop.  Metal 
Industry  (Lond.),  vol.  16.  no.  3,  Jan.  16,  1920,  pp.  41-42.  3  figs.  New  feed 
of  wire-spraying  pistol  consists  mainly  in  pushing  wire  to  be  moved  into  interior of  hollow  axle  of  turbine  causing  wire  to  engage  with  several  dies,  which  are 
provided  with  thread-like  pressure  faces  and  rotate  with  axle  of  turbine. 

SEWAGE  TREATMENT 

DoTEN  Tank.  Sewering  War-time  Housing  Developments.  Mun.  Jl.  &  Public 
Works,  vol.  48,  no.  2,  Jan.  17-24,  1920,  pp.  25-28.  3  figs.  Doten  tank  as  mod- 

ified in  Emergency  Housing  Projects  for  Construction  Division  of  War  Depart- ment. 

Testing  Apparatus.  Sewage-Treatment  Report  Forms  and  Testing  Apparatus, 
E.  J.  Tully  and  James  H.  Mackin,  Eng.  News-Rec,  vol.  83.  no.  18,  Oct.  30- 
Nov.  6.  1919,  pp.  825-826,  2  figs.  Monthly  blank  sheet  for  daily  test  records 
and  apparatus  for  finding  settleable  solids  and  sludge  depths. 

SEWERS 

Storm-Water  Drain  Desirn.  A  Diagram  Adaptation  of  the  Rational  Method  of 
Storm-Water  Drain  Design,  Harold  G.  McGee.  Eng.  News-Rec,  vol.  83, 
no.  19,  Nov.  13-20,  1919,  pp.  868-872,  7  figs.  Review  of  maps,  population 
estimates,  rainfall  intensities,  probability  charts  and  various  instruments  and 
methods  associated  with  storm-sewer  design,  and  illustration  of  how  diagram 
is  used. 

SHI?  CONSTRUCTION 

IsnERWOOD  System.  An  Analysis  of  the  Isherwood  System,  John  Flodin.  Int. 
Mar.  Eng.,  vol.  25,  no.  2,  Feb.  1920.  pp.  128-131,  4  figs.  Experience  of  ship- 

building company  is  referred  to  which  changed  from  transverse  to  longtitudinal 
system  of  constniotion.  Design  under  consideration  wasi  Lcneth  between 
perpendiculars,  380  ft.:  length  overall,  395  ft.;  breadth,  molded,  53  ft.;  depth, 
molded,  29  ft.  3  in.;  load  draft,  23  ft.  6  in.;  deadweight  cargo  capacity,  7500 
tons.     (To  be  continued.) 

JoiNiNO  Sections,  New  Method.  New  Method  of  .Toining  Ship  Sections,  James 
Nacy.  Int.  Mar.  Eng.,  vol.  25,  no.  2.  Feb.  1920,  pp.  115-116,  2  figs.  Methods 
designed  with  object  of  eliminating  use  of  dry  dock  in  assembling  several  sections. 
Process  is  to  render  each  section  seaworthy  unit  by  closing  ends  with  special 
watertight  bulkheads  and  to  arrange  pipe  connections  in  each  section  so  that 
usual  trouble  of  pipe  fitting  after  assembly  is  avoided, 

Pre-a8SEmblt  Methods.  Pre-assembly  in  Ship  Construction,  R.  D.  Gatewood. 
Am.  Mach.,  vol.  52,  nos.  1  and  4,  Jan.  1  and  22,  1920,  pp.  1-6,  12  figs.,  and 
171-176,  8  figs.  Describes  and  illustrates  pre-assembly  methods  of  building 
ships  in  12-3lip  yards  turning  out  an  S80-ton  ship  every  two  weeks. 

SHIP  DESIGN 

Special  Form  of  Keel  Structure.  Special  Form  of  Ship  Keel  Structure  Pro- 
viding a  Clear  Fore-and-Aft  Passage,  E.  F.  Spanner.  Steamship,  vol.  31, 

no.  368,  Feb.  1920,  pp.  189-191.  Urges  arranging  leads  along  compact  but 
accessible  duct  clear  of  cargo  spaces.     Paper  read  before  Inst.  Mar.  Engrs. 

Thrust  Block.  The  Marine  Thrust  Block.  Mech.  World,  vol.  67,  no.  1723,  Jan. 
9,  1920,  pp.  27-2S,  6  figs.  Formula  for  determining  dimensions  of  various 

parts. SHIP  PROPULSION 

S  team-Turbine.  Westinghouse  Propelling  and  Auxiliary  Machinery  Installed  in 
Fabricated  Ships,  P.  M.  Robinson.  Int.  Mar.  Eng..  vol.  25.  no.  2,  Feb.  1920. 
pp.  83-100,  35  figs.  Machinery  consisted  of  Westinghouse  turbines  of  im- 

pulse-reaction, cross-compound  type,  consisting  of  high-pressure  and  low- 
pressure  unit,  each  of  which  was  connected  to  first  reduction  opinion  through 
flexible  shaft  and  coupling. 
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MaIUKE.      .Sm    Umrvu    Suam    Tmr^imm. 

Oeau. 

SXOW   PLOWS 

LvtT.  HiA«T-Dt-TT.     A  Hravj'-Duiy  iDtrrurbaa  Rbow  Plow.  M.  6.  FrnuMin         _ 
EW   R>    Jl .  vol.  U.  ae  T.  Feb    U.  IV30.  pp.  3tt-U>.  I  is      Not»  plo«  Uult       "■ 
by  ladkaaa  liae.  «tioippad  with  aa  aiMl  doiasanl  for  opaaatioB  vith  iooomotiva. 

STEEL 

■.  Ano  4«o  BiHC      Urtallurcvol  i^.i_rfri.< 

8XOW   REMOVAL 

ac-RACUe  Poveb  RoTAar  Pu>«  Rotary  Sooarplon  CImt  Btnti»  is  Caaa- 

I^ABCitm  Enc  N'rw>-R«r  .  vol  M.oo  S.  Jaa  3».  1930.  pp  221-232.  S  6«a. 
\tmckxt*r  la  hauud  by  bomea  and  ramrt  ffaanlinr  e^i^  to  iin%c  cuttm. 

St*  aJaa  .SbvX  Chmmmt.  AS  U.I..  krfari  u. 

SOLUTIONS 

.11^  pru 

ELJLt.~rair  %'a  C^>^-^  aarca 
Hank*  Kuu&«lr>  ̂  

ar«  lùti  to  tutvr  '  • from  alandpouit 

L!*-^tr»f  \  ' 

lovif  ATtoa  or.  Th«  Drtrrmjaatioo  of  tb<  locuatioa  ol  an  Aquroua 
Boiutios.  W  R.  Bouafc-M  Tnn»  Faraday  t>or  .  >ol  IS.  pan  I.  Otr  1919. 
pp.  47-73.  2  &ca  Method  for  dctcrmibinf  arrurary  of  vanMa  obtaiiwd  fraai 
coadurtjvity   data,   fr*«aiA(  point  and   vapor-praaur* 

NOM-Mrraixic  jKrii.t' 

laoii.  PoLaanaTiaii  im      PolanaatioB  ia  Iran  8<il«tio«t 
ka  aatutioBa  d«  (eri.  W.  Atbrrt  Noyea     CoMBtaa  r- 
llllil  dca  »ntan».  vol    170.  no    3.  Jaa     19.  Wi^ 
coaAciaat  in  equatwkn  for  potential  of  eWrtroda  a 
al  Ihiuim  ftulpbate  at  different  teiuprrmturea 

ftitelioB  daaa 

Mieca  de  I'Aea- :*>U     Valuea  ol 

iiBia^iirid  ia  aululioA 

4.^1*4  !  iiiir 

M  AA^  i^  :^ic  tin  a  1 
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PHOsPHORua  a;«d  Solphur  in.  Phosphorus  and  Sulphiir  in  Steel.  Iron  Age,  vol. 

105,  no.  6,  Feb.  ,5, 1920,  pp.  397-39S.  Plans  for  investigation  by  joint  committee 
of  km.  Soc.  for  Testing  Materials,  Railroad  Administration  and  V.  S.  Bur. 
of  Standards. 

Woody  Fractures.  Woodv  Structures  of  Fractures  of  Transverse.  Test-Pieces 
Taken  from  Certain  Special  Steels,  J.  .T.  Cohade.  Chem.  &  Metallurgical 
En.-  ,  vol  22,  no.  6,  Feb.  1 1,  1920,  pp.  259-264,  5  figs.  Observations  are  claimed 
to  indicate  that  arid  open-hearth  metal  is  less  liable  to  give  woody  fractures, 

while  molybdenum  and  high-carbon  nickel  steel  give  poor  transverse  tests 
by  virtue  of  their  chemical  composition. 

See  aho  Alloy  Steels. 

STEEL  CASTINGS 

JIe.^t  TRE.i-niENT.  The  Use  of  the  Microscope  in  Foundry  Problems,  G.R.Bol- 
sover.  Metal  Industry  (l.ond.l,  vol.  16,  no.  5,  Jan.  30,  1920,  pp.  85-87,  16  figs. 
Variations  in  properties  of  steel  effected  by  suitable  heat  treatment  are  pointed 
out.     Paper  read  before  Instu.  British  Foundrymen. 

STEEL,  HEAT   TREATMENT  OF 

ArTOMOBiLE  AND  TRUCK  GEARS.  Development  of  Commercial  Heat  Treating, 

W.  H.  Phillips.  Am.  Drop  Forger,  vol.  6,  no.  1,  Jan.  1920,  pp.  2S-30,  4  fags. 
Refers  particularly  to  developing  of  processes  for  heat-treating  automotive 
gears. 

Ball-bearing  Races.  Electric  Heat-Treatment  of  Ball  Bearing  Races,  F.  T.  Cope. 

Elec.  Furnace,  vol.  1,  no.  1,  Jan.  1920,  pp.  11-12.  Equipment  comprises 
through-type  pusher  furnace,  oil  quench  tank  and  oil  drawing  bath,  arranged in  series  for  continuous  flows  of  material. 

Electric  Ffrnvces  for.  Electric  Furnaces  for  Heat  Treating,  R.  E.  Talley.  Proc. 

Steel  Treatina  Research  Soc,  vol.  2.  no.  9.  1920,  pp.  24-28  and  (discussion) 
28-29  and  38^0,  11  figs.     Surveys  development  of  various  types. 

Factors  in.  Factors  to  be  considered  in  the  Heating  and  Cooling  of  Steel,  C.D. 

Barnhart.  Jl.  Am.  Steel  Treaters  Soc,  vol.  2,  no  4,  Jan.  1920,  pp.  201-206. 

It  is  emphasized  that  "  it  is  the  uniformity  of  the  final  set  or  adjustment  ot  the 
structure  in  cooling  that  determines  the  uniformity  of  the  actual  heat  treatment. 

Ht 
Method.  The  Hump  Method  of  Heat  Treatment,  George  W  Tall.  ,  Jl. 

Am  Steel  Treaters  Soc,  vol.  2,  no.  4,  Jan.  1920.  pp.  185-195  and  (discussion) 
DD  19.i-198,  11  figs.  Essential  feature  ot  method  lies  in  treating  steel  trom 

change  in  rate  of  heating  of  neutral  body  at  time  transformation  m  steel  occurs. 

Low-Carbon  Steel.  The  Effect  of  Heat  Treatment  and  Mechanical  Work  on  the 

Physical  Properties  of  Mild  Steel,  Wilfred  Hanby  Jl.  Am  Steel  Treaters 

Soc-..  vol.  2.  no.  5.  Feb.  1920,  pp.  226-234,  16  figs.  Gives  results  of  testa  made 

on  steel  containing  0.24  per  cent  carbon,  which  are  said  to  show  that  intorm- 
ation  obtained  from  tensile  tests  alone  is  by  no  means  sufficient  criterion  as  to 
true  value  of  material  for  all  purposes  ot  construction. 

TÎIFLES  AND  Guns.  The  Heat  Treatment  of  Rifles  and  Guns,  Arthur  W.  F.  Green. 

Am,  Drop  Forger,  vol.  6,  no.  1,  Jan.  1920.  pp.  36-40,  8  figs.  Photo-micrografîlis 
showing  grain  growth  at  a  high  temperature  and  sorbitic  structure  throughout 

piece  of  steel.  Experience  of  plant  is  discussed  where  it  is  said  that  production 

of  heat-treated  rifle  and  machine-gun  barrels  is  accomphshed  practically  with- out  rejection. 

«CREW-M ICHINE  Stock,  Water-Quenching.  Results  ot  a  Series  of  Tests  of  Water- 
Quenched  Free-Cutting  Steel.  C.  P.  Miller.  Am.  Mach.,  vol.  52,  no.  2,  Jan.  b, 
1920  pp  87-88  3  figs.  It  is  concluded  from  tests  that  water  quenching  raises 

tensile  strength  of  1  in.  screw-machine  steel  27  per  cent,  yield  point  28  per 
cent,  reduction  of  area  8  per  cent,  while  elongation  is  decreased  22  per  cent. 

Tool-Room  Equipment  and  Methods.  Heat  Treatment  of  Steel  in  the  Tool 

Room.  M.  H.  Williams.  Ry.  Mech.  Engr..  vol.  94,  no.  1,  Jan  1920,  pp.  39-47, 

7  figs.  Equipment  and  methods  for  tempering  carbon  and  high-speed  steel, hardness  tests  and  service  records. 

STEEL,  HIGH-SPEED 

Molybdenum-Alloy.  The  New  High  Speed  Steel,  Leslie  Aitchison.  Autocar, 

vol  44  no  1264.  Jan.  10,  1920,  pp.  56-57.  Examination  of  formula;  of  cutting 

steels  wnth  special  reference  to  patent  by  Professor  Arnold  of  Sheflicld  University. 
Arnold's  discovery  consists  in  substituting  in  high-speed  steel  about  0  per 

cent  of  molybdenum  for  IS  per  cent  tungsten  which  it  normally  contains. 

STEEL  INDUSTRY 

Electric  Steel.  The  Status  of  the  Electric  Steel  Industry.  Edwin  F  Cone  Iron 

Age.  vol.  105.  no.  1,  Jan.  1.  1920.  pp.  75-77  and  98.  It  is  noted  that  United 
States  still  leads  in  output  with  323  furnaces,  a  gain  of  12  per  cent  in  1919. 

Number  of  furnaces  in  world's  steel  industry  is  placed  at  about  S /a. 

The  Electric  Furnace  and  Electric  Steel.  Blast  Furnace  &  bteel  l-lant, 
vol.  8,  no.  2,  Feb.  1920,  pp.  135-137,  2  figs.  Data  collected  by  Electric  Furnace 

Assn.  relative  to  quality  of  electric  furnace  products.  Statistics  on  electric 
steel  production. 

German  Outlook.  The  German  Iron  and  Steel  Trade.  Iron  Age,  vol.  105,  no.  8, 

Feb.  19,  1920,  pp.  558-559.  Represented  as  sold  months  ahead  with  no  bngnt 
outlook   for   expanding   production. 

Great  Britain.  1919.  British  Iron  and  Steel  in  1919.  Iron  Age,  vol.  105,  no.  1, 

Jan.  1,  1920.  pp.  6.3-65.  Decreasing  production,  unsatisfied  demand,  record 
proèt  and  still  advancing  prices  are  recorded. 

India.  Development  ot  India's  Iron  and  Steel  Industry.  Iron  and  Coal  Trades 
Rev.,  vol.  100.  no.  2707.  Jan.  16.  1920,  pp.  74-75.  From  report  ot  British 
Senior  Trade  Commissioner  in  India  and  Ceylon  relating  to  present  conditions 

and  prospects  ot  British  trade  in  Indian  Empire  as  viewed  from  importer  s standpoint. 

Metallurgical  Progress,  1919.  The  Year  in  Iron  and  Steel  Metallurgy,. Lewis 

B.  Lindemuth.  Iron  Age,  vol.  105,  no.  1,  Jan.  1,  1920,  pp.  61-62.  It  is  con- 
sidered that  while  vear  brought  out  little  that  is  new,  nevertheless  general 

apphcation  ot  metallurgical  principles  necessitated  by  economy  has  raised standard  of  iron  and  steel  production. 

Status  in  1919.  A  Troubled  Y'ear  in  the  Steel  Trade.  Iron  Age,  vol.  105,  no.  1, 

Jan  1  1920  pp.  1-3  and  43-44.  Production  is  said  to  have  been  76  to  no 

per  cent  of  average  for  war  years  1916,  1917  and  1918.  Little  progress  is  seen 
to  have  been  made  on  road  to  readjustment. 

STEEL  MANUFACTURE 

Cooling  Rate  of  Ingots.  The  Cooling  ot  Highly-Heated  Iron  Masses  and  the 

Distribution  of  Temperature  Within  Them  (Die  Abkhulung  hocherhitzer  l^'isen- 
korper  und  die  Temperaturverteilung  in  deren  Innerem),  F.  Riedel.  btahl 

und  Eisen,  vol.  40,  no.  1,  Jan.  1,  1920,  pp.  1-9,  12  figs.  Curves  and  formula; 

are  given  for  calculating  time  necessary  for  cooling  off  by  heat  radiation  ana heat-reduction   processes. 

Duplex  Process,  Proposed.  Proposed  Duplex  Process  for  making  Steel,  G.  L. 

Fisk.  Iron  Age.  vol.  105.  no.  1,  .Tan.  1,  1920,  pp.  38-41,  2  figs.  Cost  compari- 
sons with  bessemer  and  straight  open-hearth  process. 

U.SE  OF  Spiegeleisen  in.  Use  of  Spiegeleisen  in  Steel  Manufacture,  Henry  D. 

Hibbard.  Chem.  &  Met.  Eng.,  vol.  22,  no.  5,  Feb.  4,  1920,  pp.  209-210.  Data 
in  which  estimate  of  requirements  tor  1918  was  based.  From  monthly  report 
of  investigations.   Bureau  of  Mines. 

STEEL,  MOLYBDENUM 

Qualities  of.  The  Qualities  of  the  Molybdenum  Steels.  Automotive  Industries, 

vol  42,  no.  5,  Jan.  29,  1920,  pp.  358-361,  9  figs.  Elastic  limit,  tensile  strength, 

elongation  percent  and  reduction  of  area  are  quoted  and  photomicrographs 

are  presented  of  allov  containing  0.32  per  cent,  carbon,  0.49  per  cent,  manganese 

0.10  per  cent,  silicon,  0.90  per  cent,  chromium  and  0.10  per  cent,  molybdenum. 

STEEL  WORKS 

Australia.  The  Infant  Steel  Industry  of  Australia,  Clement  F.  Poppleton.  .  Iron 

Age,  vol.  105.  no.  1.  Jan.  1.  1920,  pp.  7-11,  1  fig.  Features  of  two  exLsting 

producing  plants  and  of  proposed  design  for  third. 

India.  New  Steel  Plant  Being  Built  in  India.  Iron  Age,  vol.  10.5,  no.  1,  Jan.  1,  1920, 

pp.  18-19,  2  figs.  Blast  furnace  of  350-ton  capacity  and  168-oven  by-product coke    plant. 

STEELITE 

See  Cutting  Metals,  Steelile  Tools  for. 

STOKERS 

Chain-Grate.  Developing  the  Chain-Grate  Stoker,  H.  F.  Gauss.  Power  vol 

51  no  4,  Jan.  27,  1920.  pp.  144-146.  2  figs.  Application  of  forced  draft,  it  is 

said,  has  resulted  in  much  higher  rates  of  combustion,  reduction  of  ignition 

troubles,  better  air  control  to  various  sections  of  grate  and  less  leakage  ot  air into  furnace. 

Marine-Boiler.  Mechanical  Stokers  Aboard  Ships,  Charles  H.  Bromley.  Tower 

vol.  51,  no.  3,  Jan.  20,  1920,  pp.  86-89,  8  figs.  Illustrates  various  types  which 
are  being  installed  aboard  ships  in  England  and  United  btates. 

STRESSES 

Engineering  Materials.  Distribution  in.  Stress  Distribution  in  Enginee
ring 

Materials,  L.  N.  G.  Filon.  Engineering,  vol.  109.  no.  2819.  Jan-  9.  1920, 

pp.  64-66,  4  figs.  Principle  of  dynamical  similarity  applied  to  deformable elastic  structures. 

SUBMARINES 

Electric  Steering.  Electric  Rudder  Engines  on  U-Boats,  'Their  Develop
ment  and 

Adaptability  for  Large  Warships  and  Merchant  Ships  (Die  elektrischen  
Rudcr- 

maschinen  aut  U-Booten,  ihre  EntA^ickelung  und  Anwendung  fUr  grôsse
r- 

Kriegs-  und  Handelsschiffe).  Schiffbau,  vol.  21.  nos.  5  and  6,  Dec.  10  and 

'>i  1919  pp  220-228,  36  figs.  Studies  of  advantages  and  disadvantages, 

based  on  several  years'  experience,  of  original  electric  rudder  machines  an
d 

their  gradual  development.  Details  ot  pilot  switch  and  direct  automa
tic 

steering.     (To  be  continued.) 

English.  English  Submarines  during  the  War  and  the  Battle  against  the  Oermf" 

Submarines  (Les  sous-marins  anglais  pendant  la  guerre  et^la  lutte  contre  les 
sous-marins  allemands),  A.  Poidlouë.  Génie  Civil,  vol.  76,  no.  4,  Jan  24, 

1920,  pp.  85-89,  10  figs.  English  types.  Specifications  are;  Length  55  15 
 kl, 

breadth,  6.95  m.;  depth,  3.85  m.;  displacement,  662  tons:  power  plant,  1500  hp
. 

■  SUBWAYS 

London,  Operations  and  Fares  Operating  London's  Underground  Rai'^
gs. 

Walter  Jackson  Elec.  Ry.  Jl.,  vol.  55,  no.  6,  Feb.  7,  1920,  pp.  2/b-^ii,  "  n»^- 

How  differential  fare  works  out  and  why  former  flat-fare  l>nes  change
d  to 

graduated  tare  beginning  at  lower  rate.  Intensive  "t'l'^ation  of  doubl^tr
ack 

lines  and  non-stop  and  skip-stop  trains  is  pointed  out  as  interesting  f
eature 

of  operation. 
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WATER   HAMMER 

Calcduation  of.  Calculation  of  Water  Hammer  in  Conduits  Formed  of  Two  or 
Three  Sections  of  Different  Diameters  (Calcul  du  coup  de  holier  dans  lea  con- 

duites formées  de  deux  ou  de  trois  tronçons  de  diamètres  différents),  E.  Carey. 
Bulletin  technique  de  la  Suisse  romande,  vol.  47.  no.  1.  Jan.  10,  1920.  pp.  5-7, 
2  figs.  Water-hammer  curve  is  constructed  for  conduit  of  assumed  character- 

istics, in  order  to  illustrate  method  outlined  in  previous  installments.  (Con- 
tinuation of  serial.) 

Laws  of  Prepsfres  Drop.  Laws  of  Pressure  Drop  Resulting  in  Conduits  from  the 
Sudden  Shutting  of  Gates  (Les  lois  de  fermeture  rapide  déduites  des  abaques 
de  M.  Ailievi),  D.  Gaden.  Revue  générale  de  l'Electricité,  vol.  7.  nos.  3  and  4, 
Jan.  17  and  24,  1920.  pp.  75-S9  and  115-121.  17  figs.  Based  on  theory  of  water 
hammer  developed  by  L.  Allievi  in  Teoric  del  Colpo  d'Ariete.  published  in  Atti del  Collegio  regli  Ingegneri  el  Architetti.  Milan,  Italy. 

WATER   POLLUTION 

Niagara  River.  Pollution  of  Niagara  River  by  Wash  Water  from  Filtration  Plant 
Enjoined.  Jl.  Am.  Water  Works  Assn..  vol.  7.  no.  1,  Jan.  1920.  pp.  52-59. 
Concerning  court  action  to  prevent  pollution  brought  by  water  company 
against  public  water  board,  pollution  in  question  being  due  to  discharge  of  waste 
and  wash  water  from  water  filtration  plant. 

Typhoid  from  Ixfiltr.\ted  Sewage.  Water-Supply  Typhoid  Outbreak  at  Lansing, 
Mich..  J.  R.  Daugherty.  Eng.  News-Rec.  vol.  S4.  no.  2,  Jan.  S,  1920.  pp.  92-94. 
5_figs.  Wells  with  leaky  casings  were  polluted  by  sewage  forced  into  sod  during 
high  water  in  Grand  River,  March,  1919. 

Storage  in  Open  Re8ERV0Tr.s.  Sanitary  Effect  of  Water  Storage  in  Open  Reservoirs.» 
Abel  Wolman  and  S.  T.  Powell.  Eng.  News-Rec,  vol.  83.  no,  18.  Oct,  30Nov. 
6,  1919.  pp.  804-805,  2  figs.  Studies  of  chemical  and  bacterial  character- 

istics of  water  on  entering  and  leaving  two  reservoirs  in  Maryland. 

Watershed  Leakage.  Watershed  Leakage  in  Relation  to  Gravity  Water  Supplies, 
Rob.E.  Horton.Can.Engr.,vol.  3S,no.  6,  Feb,  5  1920,  pp.  195-198,  6  figs.Writer 
makes  suggestions  for  investigating  likelihood  of  watershed  leakage,  main- 

taining that  the  shallower  the  soil  mantle,  and  the  closer  to  surface  the  rock, 
the  steeper  the  slopes,  and  the  more  impervious  the  soil  and  lock,  the  less  is- 
likchood  of  serious  watershed  leakage. 

WATER  TANKS 

Concrete.     Concrete  Water  Tank  on  the  Western  Railway  of  Havann.  John   P. 
.   Risque.     Ry.  Maintenance  Engr  ,  vol.  16,  no.  2,  Feb.  1920,  3  figs.     Five  50,000- 
gal.  tanks  said  to  have  been  erected  at  cost  of  27.14  cents  per  gal.  of  capacity 
and  to  have  given  uniformly  good  service  with  material  reduction  in  amount 
of  painting  required.     Details  of  construction  are  given. 

WATER   TOWERS 

See  Coal  Bunkers,  Reinforced  Concrete. 

WATER    WORKS 

Pumps,  see  Pumps,  Centrifug-.ic. 

WATER   PURIFICATION 

Chlorine  Treatment.  French  Army.  The  Progress  in  the  Purification  of  Water 
by  Chlorine  (Les  progrès  de  l'épuration  des  eaux  par  le  chlore),  A.  Moreau. 
Bulletin  d'Encouragement  pour  l'Industrie  nationale,  vol.  131,  no.  6,  Nov. -Dec. 
1919,  pp.  416-423,  4  figs-  Bunau-Varilla  automatic  aparatus  employed  by 
French  army. 

Ozone  in.  Ozone  as  a  Disinfectant  in  Water  Purification,  Joseph  W.  Ellms.  Jl. 
Am.  Water  Works  Assn..  vol.  7.  no.  1.  Jan.  1920.  pp.  60-64.  Also  Fire  & 
Water  Eng  ,  vol.  67.  no  3,  Jan.  21.  1920.  pp.  147-148.  It  is  pointed  out  that 
ozone  used  as  disinfecting  agent  is  "no  more  a  cure-all  for  a  polluted  water 
supply  than  are  other  disinfecting  agents  that  are  at  present  more  widely 
employed."  and  that  it  cannot  be  denied  '"that  the  process  needs  investigation 
and  scientific  development  in  order  to  make  it  economically  efficient." 

Rapid  Sand   Filtration  Plants.     Twin   Falls  Water  Purification   Plant.     Mun. 
■  Jl.  &  Public  Work?,  vol.  48.  no.  3,  Jan.  31.  1920,  pp.  41-43,  4  figs.     Rapid 
sand  filtration  plant  with  capacity  of  6,000,000  gal.  per  24  hours. 

Rapid  Sand  Filtration  Plant  at  Hawkesburv,  J.  O.  Meadows.  Contract 
Rec..  vol.  34,  no.  3.  Jan.  21,  1920,  pp.  52-54,  5  figs.  Plant  consists  of  two 
AUis-Chalmers  low  lift  centrifugal  pumps,  each  having  capacity  of  750-ga). 
per  rninute  against  head  of  30-ft.,  coagulation  basin,  two  reinforced-concrete 
ehemical  solution  tanks,  each  with  capacity  of  620-gal.  and  chemical  feeding devices. 

Toronto  Drifting  Sand  Filtration  Plant.  Description.  Operation  and  Purifica- 
tion Effected  by  Drifting  Sand  Filtration  System  in  Toronto  During  1918, 

Norman  J.  Howard.  Jl.  N.  E.  Water  Works'Assn.,  vol.  33,  no.  4,  Dec.  1919. pp.  504-520  and  (discussion)  pp.  521-534,  Capacity  of  plant  is  60,000.000  gal. 
in  24  hr..  but  maximum  rate  of  72,000.000  gal.  must  be  maintained  for  period 
of  ten  hours.     Rate  of  filtration  is  150,000,000  gal.  per  acre  per  dav. 

The  Toronto  Drifting  Sand  Water  Purification  Plant.  WiUiam  Gore. 
William  Storries.  Jl.  Eng.  Inst,  of  Canada,  vol.  2,  no.  11,  Nov.  1919.  pp. 
701-713.  17  figs.  Details  of  construction  and  characteristic  curves  of  sand- lifting. 

WATER   SOFTENING 

LiME-SoDA  Ash  Process.  A  Studv  of  the  Lime-Soda  Ash  Water-Softening  Process, 
Mas  R.  Herrle  and  Francip  M.  Gleeson.  Chem.  &  Metallurgical  Eng..  vol.  22. 
no.  6,  Feb.  11.  1920,  po.  269-272,  3  figs.  Observations  on  changes  in  alkalinity 
and  hardness  with  addition  of  bme  and  soda  ash  separately  and  con.^ecutively 
to  hard  water.  Effects  of  insufficient,  correct  and  excessive  amounts  of  reagents. 

WATERWAYS,   INLAND 

Transportation,  Future  of.  What  Is  the  Future  of  Inland  Water  Transportation  ?" Charles  Whiting  Baker.  Eng.  News-Rec,  vol.  84,  nos.  1-5.  Jan.  1,  8,  15, 
22  and  29,  1920.  pp.  19-28.  85-89,  137-144,  184-199.  234-242.  Economic- 
condition  of  inland  water  transportation  is  studied,  field  which  it  should  occupy 
with  relation  to  railway  transport  is  pointed  out,  and  conclusions  are  drawn 
in  regard  to  policy  which  it  is  believed  should  be  adopted  with  reference  to 
waterway  development. 

WEIRS 

See  Flow  of  Water,  Improred  Weir  for  Mea^uriny. 

WELDING 

See  Oxy-Aceiylene   Welding;  Electric   Welding, 

WIRE    DRAWING 

See  Dies,  Wire-Drawing. 

WIRED    GLASS 

See  Fire  Protection,  Wired  Glast^. 

WIRELESS 

See  Radio  Communication;  Radiotelegraphy. 

WORKMEN'S  COMPENSATION 

Accident  Frequency  and  Severity  Rates.  New  Basis  for  Measuring  Accident 
Frequency  and  Severity  Rates.  Monthly  Labor  Rev.,  vol.  10,  no.  1,  Jan. 
192(5,  pp.  218-219.  Committee  on  Statistics  and  Compensation  Insurance 
Cost  of  Int.  Assn.  of  Indus.  Accident  Board  and  Commissions  recommends 
that  accident  rates,  both  frequency  rates  and  severity  rates,  be  computed  on 

basis  of  1000  hours'  exposure  instead  of  3000  hours'  exposure.  ^ 

Digest  of  State  Laws.  A  Workman's  Compensation  Digest,  Chesla  C.  Sherlock. 
Am.  Mach..  vol.  52,  no.  2,  Jan.  8,  1920.  pp.  77-80,  1  fig.  Digest  of  practice  in 
States  which  have  compensation  acts. 

WATER  SUPPLY 

Pure,  Legal  Responsibility  for.  Legal  Responsibility  for  a  Pure  Water  Supply, 
John  Wilson.  Jl.  Am.  Water  Works  Assn..  vol.  7.  no.  1.  Jan.  1920,  pp.  44-pl. 
Discussion  of  legal  proceeding  resulting  from  typhoid  epidemic  at  Mankàto 
in  1908. 

Snow-Field,  Determination  of.  Determination  of  Water-Supply  from  Snow 
Fields.  Eng.  News-Rec.  vol.  83.  no.  17,  Oct.  23,  1919.  pp.  766-768,  1  fig. 
Snow  sampler  measurements  and  tables  based  on  investigations  made  in  Sierra 
Nevada  Mountains. 

WORKS   COUNCILS 

International  Harvester  Co.  Plan.  Some  Experiences  in  Industrial  Relations. 
Arthur  H.  Young.  Factory,  vol.  24,  no.  2.  Feb.  1.  1920,  pp.  259-264.  Eleven 
months'  test  of  Harvester  Co.'s  industrial  council  plan,  principal  feature  of 
which  consists  in  establishment  of  Works  Council  for  considering  and  shaping 

plant's  policies  with  relation  to  matters  of  mutual  interest  to  employers  and 
employees. 

Inited  States.  Works-Councils  in  the  United  States.  Metal  Trades,  vol.  11.  no.  2, 
2  Feb.  1920,  pp.  78-81.     Summary  of  Report  of  Nat.  Indus.  Conference  Board. 

I 
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Struts,  Design  of.  The  Loads  and  Stresses  on  Aeroplanes.  John  Case.  Aeronautics, 
vol.  18.  nos.  329.  3S1.  332  and  333,  Feb.  rj,  19.  26  ami  March  4,  1920.  pp.  123- 
124,  1  fig.,  pp.  100-101.  2  figs.,  pp.  178-179,  4  figs.,  pp.  196-197.  3  figs.  Feb.  5: 
Results  of  tests  on  solid  ground  steel  specimens  and  on  tubular  steel  struts. 
Feb.  19.  Account  of  experiments  made  on  1  'i-  No.  185  W.  G,  tubes  Sli  in.  long. 
Theory  of  conipo'^ite  struts.  Feb.  26:  Euler  failing  load  of  symmetrical  strut 
of  any  taper.  Msrch  4:  Design  of  short  tapered  strut.  (Continuation  of 
serial.) 

WivG  Beams,  Deflection-  of.  The  Graplical  Method  for  the  Deflection  of  Beams 
of  Non-Uniform  Section,  B.  C.  BouUon.  H.  M.  Priest.  Aerial  Age.  vol.  11, 
no.  1,  Mar.  15.  1920,  pp.  17-19,  7  figs.  Method  is  developed  on  principle  that 
deflection  curve  of  wing  beams  of  aeroplane  can  be  obtained  from  loading 
curve  by  four  successive  integrations  or  from  moment  curve  by  two  successive 
integrations.     Integrations  are  performed  graphically. 

\\[NG  Design.  Theories  of  Wing  Design.  Aeronautics,  vol.  IS,  no.  332.  Feb.  2G. 
1920,  p.  1S5.  3  figs.  Measurements  taken  by  means  of  borings  are  said  to  have 
supported  theory  that  efficiency  of  wing  is  due  to  rarefactions  of  air  and  con- 

sequent suction  action  on  upper  surface  of  winfj;. 

See  also  FlyinQ  Boats. 

AIR  COMPRESSORS 

TcRBO-CoMPEESSOR  C.\T.cuLATiONS.  Turbo-CompFCssor  Calculations,  Allen  H. 
Blalsdell.  Mech.  Eng..  vol  42.  no.  3.  March  1920,  pp.  151-156,  6  figs.  Number 
of  stages  to  be  used  in  a  given  case  is  discussed  and  method  of  laying  out  com- 

pression diagram  and  of  subdividing  it  according  to  number  of  stages  to  be 
provided  for  is  explained.  Expressions  are  derived  for  actual  and  effective 
impeller  radii  and  axial  depth  of  channel  of  any  radius  and  graphical  method 
is  outlined  for  calculating  theoretical  head  to  be  developed  by  an  impeller. 

AIR  EJECTORS 

Theobt  and  Design.  Air  Ejectors;  Theory  and  Design,  E.  J.  Lashinger.  Jl.  South 
African  Inst,  of  Engrs.,  vol.  IS,  no.  0,  Jan.  1920..pp.  89-91  and  (discussion) 
pp.  91-95,  5  figs.     Formulae  for  determining  proportions  of  nozzles  to  throat. 

AIRCRAFT 

Design.  Characteristics  of  Design  Affecting  Production  Operation,  and  Main- 
tenance of  Aircraft.  Percy  Bishop.  Flight,  vol.  12,no.  8,  Feb.  19,  1920,  pp.  21b- 

219.     Paper  read  before  Royal  Aeronautical  Society. 

See  also  Aeroplanes,  Airships;  Seaplanes. 

AIRCRAFT   CONSTRUCTION   MATERIALS 

Woods.  Supplies  and  Production  of  Aircraft  Woods.  Nat.  Advisory  Committee 
"for  Aeronautics,  report  no.  67,  1919,  62  pp.,  23  figs.  Summary  of  available information  regardin2  supplies  of  kinds  of  wood  that  have  been  used  of  seern 
likely  to  become  important  in  construction  of  airplanes,  and  on  amount  of 
lumber  of  each  species  put  on  market  each  year. 

AIRCRAFT   PRODUCTION 

Undercarriages.  Aircraft  Undercarriages,  John  D.  NortK.  Flight,  vol.  12, 
no.  6.  Feb.  5.  1920,  pp.  lGl-163.  2  figs.  Study  of  stresses  developed  in  under- 

carriage during  landing  with  notes  on  jiesign  of  undercarriage  with  a  view  to 
diminishing  these  stresses.     (Concluded.) 

AIRSHIPS 

Engines  for.  The  Power  Plant  of  a  Modern  Airship,  W.  T.  Van  Orraan.  Gas 
Engine,  vol.  22,  no.3,  March  1920,  pp.  69-73,  6  figs.  General  requirements  of 
airship  engine  are  pointed  out  and  engine  of  naval  airships  built  by  Goodyear 
Tire  &  Rubber  Co.  is  described. 

Rigid,  Principles  of  Construction.  The  Principles  of  Rigid  Airship  Construction, 
A.  P.  Cole.  Flight,  vol.  12,  nos.  6,  7  and  8,  Feb.  5,  12  and  19,  1920,  pp.  159, 
1  fig.,  1S3-I86,  5  figs.,  and  205-209,  6  figs.  Feb.  5:  Formula  for  determining 
structural  strength  of  ship,  Feb.  12:  Transverse  wiring  of  frames,  Feb.  19: 
Man;ifacture  of  gas  bags. 

The  Principles  of  Rigid  Airship  Construction.  A.  P.  Cole.  Aeronautics, 
vol.  IS,  no.32,  Feb.  5.  1920,  pp.  126-127  and  (discussion)  pp.  127-130.  Dimen- 

sions of  German  Zeppelin  rigid  airships.  (Concluded).  Paper  read  before 
Roy.  Aeronautical  Soc. 

Rigid,  Stress  Distribution  in.  The  Distribution  of  Bending  Stresses  in  a  Rigid 
Airship.  E.  H.  Lewitt.  Aeronautics,  vol.  18,  no.  330,  Feb.  12.  1920.  pp.  140- 
143,  8  figs.  Technical  examination  of  stresses  leads  to  conclusion  that  built-up 
tube  behaves  as  heated  beam  only  when  (1)  cross-section  is  insctibed  in  circle. 
(2)  lengths  of  sides  are  equal,  and  (3)  there  is  no  variation  in  size  of  diagonal 
wiring  in  any  one  bay. 

ALCOHOL 

CoKE-OvEN  Gas  as  Source  of.  Ethyl  Alcohol  from  Coke  Oven  Gas,  Ernest  Bury 
and  O.  OHander.  Am.  Gas.  Eng.  Jl.,  vol.  112.  no.  10.  Mar.  6.  1920.  pp.  179-1S3. 
Writers  expressed  their  conviction  before  Cleveland  Instn.  Engrs.  that  alcohol 
extraction  from  coke-oven  gas  is  commercially  practical  in  Great  Britain. 
Sequence  of  process  for  successful  recovery  of  ethylene  by  means  of  con- 

centrated sulphuric  acid  in  connection  with  ordinary  by-product  recovery 
plant  is  defined. 

ALLOY   STEELS 

Tool  Steel.  Tool  Steel's  Influence  on  Progress  and  Prosperity.  Raw  Material, 
vol.  2,  no.  2.  Feb.  1920,  pp.  54-59.  10  figs.  Alloy  steels  intermediate  between 
carbon  and  high-speed  steels  are  described.  Ingot  improvements  by  Gathman 
molds  patented  by  the  Gathmaun  Eng.  Co.  of  Baltimore,  are  pointed  out  and 
illustrated. 

ALLOYS 

Electrical  Melting  of.  Electrical  Melting  of  Alloys— II,  II.  W.  Gillett.  Foundry, 
vol.  48,  no.  6,  Mar.  15,  1920,  pp.  229-231  and  238.  Essential  and  desirable 
features  of  furnaces  for  melting  nonfcrrous  metals  are  outlined  and  distinctions 
are  drawn  between  their  relative  merits. 

H.^rdness  of.  Hardness  of  the  Most  Important  Alloys  for  Technical  Purposes,  P. 
Ludwik.  Metal  Industry  (Lond.)  vol.  16.  no.  7.  Feb.  13,  1020,  pp.  125-129, 
5  figs.  Hardness  of  most  important  alloys  of  copper,  tin.  lead,  zinc  and 
aluminum  is  examined,  both  in  case  of  cast  specimens  which  have  been  sud- 

denly quenched  and  those  which  have  been  annealed  by  means  of  chemical 
pressure  in  order  to  establish  hardening  effect  on  various  individual  constituents 
of  alloys.     Translated  from  Zeitschrift  des  Vereins  doutscher  Ingenieure. 

See  also  Non~Ferrous  Metals. 

ALTERNATORS 

See  Bearings,  Thrust;  Electric  Generators,  A.  C. 

ALUMINUM 

Analysis,  Method  of.  The  Analysis  of  Aluminum,  Its  Compounds  and  Alloys. 
J.  E.  ClenncU.  Min.  Mag.,  vol.  22,  no.  2,  Feb.  1920,  pp.  88-93.  General 
survey  of  methods  of  analysis,  methods  of  separation  of  aluminum,  gravimetric 
methods  for  estimation  of  aluminum  in  pure  substances,  and  details  of  separa- 

tion and  estimation  of  aluminum  by  gravimetric  analysis.     (To  be  continued.) 

Navy  Specifications.  Aluminum  RoUing-Mill  Practice — I,  Commercial  Pig  and 
Scrap,  Robert  J.  Anderson  and  Marshall  B.  Anderson.  Chem.  &  Metallurgical 
Engr-,  vol.  22,  no.  11,  Mar.  17,  1920,  pp.  489-491.  Navy  Department  specifica- 

tions for  pig  aluminum  arc  included. 

ALUMINUM   ALLOYS 

Analyses  of.  Aluminum  Alloys  New  and  Old.  Raw  Material,  vol,  2,  no.  2,  Feb. 
1920,  pp.  52-53.     Analyses  of  26  aluminum  alloys  and  their  uses  are  presented. 

Duralumin.  Heat  Treatment  of  Duralumin,  P.  D.  Merica,  R.  G.  Waltenberg  and 
H.  Scott.  Sci.  Papers  of  Bur.  of  Standards,  Dept.  Commerce,  no.  347,  Nov.  15, 
1919,  pp.  271-316,  26  figs.  Heat  treatment  of  alloys  of  duralumin  type  was 
investigated  and  effect  observed  of  variations  in  heat-treating  conditions,  such 
as  quenching  temperature,  temperature  of  quenching  bath,  and  of  aging  or 
tempering,  and  time  of  aging  upon  mechanical  properties.  Theory  of  mech- 

anism of  hardening  of  duralumin  during  aging  after  quenching  from  higher  tem- 
peratures is  developed,  which  is  based  upon  decreasing  solubility  of  compound 

CuAK  in  solid  solution  in  aluminum  with  decreasing  temperatures  from  520 
deg.  cent,  to  ordinary  temperatures. 

AMMETERS 

Splitdorf.  Steps  in  Making  an  Aluminum  Moving  Coiî  for  an  Ammeter,  K.  H. 
Condit.  Am.  Mach.,  vol.  51,  no.  23,  Dec.  IS,  1919,  pp.  1055-105G,  4  figs. 
Discussion  of  moving  coil  of  Splitdorf  meter  with  illustrations  of  various  stages 
in  transformation  of  an  aluminum  disk  into  fihished  coil. 

AMMONIA 

Synthesis  of.  An  Electrically  Heated  Bomb  for  Ammonia  Synthesis,  R.  O.  E. 
Davis  and  Harry  Bryan.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12.  no.  3.  Mar.  1920. 
pp.  287-288,  3  figs.  Type  used  at  Bureau  of  Soils,  Department  of  Agriculture, 
Washington,  D.C.  ,  , 

Purification  of  Compressed  Gases  in  Testing  Catalysts  for  Ammonia  Syn- 
thesis, R.  O.  E.  Davis.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  3,  Mar.  1920, 

pp.  289-290,  3  figs.  Method  used  at  Arlington,  Va.,  plant,  in  work  on  synthesis 
of  ammonia  carried  on  in  co-operation  with  Bureau  of  .Soils,  Department  of 
Agriculture  and  Nitrate  Division  of  War  Department. 

AMPLIFIERS 

Multiple-Stage.  The  Design  of  Multiple-Stage  Amplifiers  Using  Three-Electrode 
Thermionics  Valves,  C.  L.  Fortescue.  Jl.  Inst.  Elec.  Engrs.,  vol.  58,  no.  287. 
Jan.  1920,  pp.  65-74  and  (discussion)  pp.  74-82,  14  figs.  Amplifying  circuits 
are  illustrated  and  limitations  to  effective  amplification  are  discussed. 

AQUEDUCTS 

San  Francisco,  Water  Supply.  Hetch  Hetchy  Water  Supply — I.  Public  Works, 
vol.  48,  no.  8,  Mar.  6,  1920,  pp.  165-167,  3  figs.  Details  of  154-mile  aqueduct 
and  auxiharies  for  ultimate  delivery  of  400,000,000  gal.  daily  to  vSan  Francisco 
at  estimated  cost  of  S45,000.000.  Description  of  Hetch  Hetchy  railroad,  68 
miles  long,  built  by  city  of  San  Francisco. 

ARCHES 

Parabolic  Elastic.  Rapid  Calculation  of  Deflecting  Moments  in  Parabolic  Elastic 
Arch  (Calculo  rapido  de  mementos  flectores  en  el  arco  elastico  parabolico), 
Cesar  Chiodi.  Revista  del  Centro  de  Estudiantes  de  Ingenieria,  no.  203. 

May  1919,  pp.  532-542,  8  figs.  Graphs  are  given  for  determination  of  A' and  R. 

ASH  HANDLING 

Automatic   Plants.     Automatic  Ash-Removing  Plants   (Selbsttàtïge  Entaschune- 
sanlagen),  A.  Ruster.     Zeitschrift  des  Bayerischen  Revisions- Verein.  vol.  23. 
no.  20,  Oct.  31,  1919,  pp.  157-159,  5  figs.     Details  and  illustrations  of  light 
ash  suction  plant,  ash  retainer,  suction  nozzle,  travelling  machine  for  breaking 

.    clinkers,  and  air-pump  suction  apparatus  for  cleaning  flue. 
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BONUS  SYSTEMS 

CoMl"  PRISON  WITH  Efficienct  SYSTEMS.  Wages  and  Bonus  Systems— VI,  Herbert 
C.  Armitage.  Eng.  &  Indus.  Management,  vol.  3,  no.  0,  Feb.  5,  1920,  pp.  163- 
165.     Comparative  study  of  bonus  and  efficiency  systems  of  wage  payment. 

FocNDKY  Output  In-cre.\sf,d  by.  Efficiency  Methods  Triple  Foundry  Output, 
C  E  Wright,  Iron  Age,  vol.  104,  no.  13,  Sept.  2,5,  1919,  pp.  S49-855,  13  tigs. 
It  ia  stated  that  BuUard  Machine  Co.,  Bridgeport,  Conn.,  greatly  increases 

production  bv  bonus  plan.  Daily  record  per  man  is  said  to  be  up  from  3b0 to  1020  lb. 

BRAKES 

B\ck-Stev5i  The  Use  of  Back-Steam  as  a  Brake;  Its  Power  and  Its  Present  Use, 

A.  Herdner.  Bui.  Int.  Ry.  Assn.,  vol.  1,  no.  -l-S-G,  Oct.-Nov.-Dec.  J919; 
pp.  197-206.  Objections  against  using  back  steam  as  brake  are  examined  and 
separately  discui^ed. 

ELECTBOM4.GNETIC.  Theory  of  Electromagnetic  Brake  {La  tcoria  del  freno  electro- 
magnético),  Richard  Gans.  Contribucion  al  Estudio  de  las  Ciencias  fisicas 
y  matematicas,  Universidad  nacional  de  la  Plata,  vol.  2,  no.  43,  Sept.  1919, 

pp.  391-412,  5  figs.  Behavior  of  metallic  sphere  turning  iu  magnetic  field  is 
determined  theoretically.  Equations  for  braking  couple  are  derived  and 
stability  of  motor  provided  with  electromagnetic  brake  is  discussed. 

Freight-Tr.mn.  Continuous  Brakes  for  Hea\-y  Goods  Trains.  Ry.  Gaz.,  vol.  32, 

no.  6,  Feb.  6,  1920,  pp.  189-193,  9  figs.  "Loud"  brake  which  provides  for 
augmentation  of  brake  power,  when  desired,  on  loaded  cars  fitted  with  auto- 

matic vacuum  brake.     Device  is  being  used  on  Great  Indian  Peninsula  Ry. 
Development  and  .arrangement  of  Brakes  tor  Through  Freight  Trains 

(Die  -A-usbildung  und  Einrichtung  der  durchgehenden  Giiterzugbremse),  G. 
Oppermann.  .4nnalen  filr  Gewerbe  und  Bauwesen,  vol.  85,  no.  2,  July  15, 

1919,  pp.  13-lC,  B  figs.  Details  of  Kunze-Knorr  and  Oppermann  compound brakes. 

BRASS 

.N'icKEL,  Effect  of  .\ddin-g.  Copper,  Zinc  and  Nickel  Alloys  (Sur  les  alliages  de 
cuivre  de  zinc  et  de  nickeb,  Léon  Guillet.  Comptes  rendus  des  Séances  de 

l'Académie  des  Sciences,  vol.  170,  no.  8,  Feb.  23,  1920,  pp.  460-462.  Experi- 
ments established  that  efîect  of  nickel  in  brass  is  to  raise  position  of  transforma- 

tion points  and  to  facilitate  its  forging  at  high  temperatures. 

Stindardizatign  of.  The  Standardization  of  Metals  and  Metal  Alloys.  Metal 

Industry  (Lond.).  vol.  16.  nos.  S  and  9,  Feb.  20  and  27,  1920,  pp.  141-143  and 
161-163.  Report  submitted  to  German  Committee  for  Standardization  ot 
Metals  and  Metal  Alloys,  dealing  with  standardization  o  most  important 
brass  and  bronze  alloys. 

BRICKYARDS 

Management.    See  Induslrial  Management,  Brickyards. 

BRIDGES 

CoDNTV,  System  for  Ncmbehing.  A  Comprehensive  System  for  Numbering 
County  Bridges,  Harry  F.  Harris.  Good  Roads,  vol.  19,  no.  6,  Feb.  11,  1920, 
pp.  S1-S2.     Exposition  of  Dewey  decimal  system. 

BRIDGES,   RAILWAY 

R  USING  AN'D  Repairing.  The  Raising  and  Repair  of  the  Railway  Bridge  at  Hou- 

plines,  E.  M-  Sinauer.  Bui.  Int.  Ry.  Assn.,  vol.  1.  nos.  4-5-6.  Oct.-Nov.-Dec. 
1919.  pp.  238-244,  2  figs.  Bridge  consisted  of  single  span,  125  ft.  clear,  total 
weight  being  about  100  tons. 

Steel,  Specifications  for.  Report  of  Committee  XV— On  Iron  and  Stee'  Structures. 
Bui.  Am.  Ry.  Eng.  .\ssn.,  vol.  21,  no.  223,  Jan.  1920,  pp.  429-520,  46  figs. 
General  specifications  for  steel  railway  bridge,   and   comparison  of  column formulae. 

BUILDING   CONSTRUCTION 

Standardization  of  Specifications.  Practical  Economics  Secured  by  Standardi- 
zation of  Construction  Specifications,  R.  C.  Marshall,  Jr.  Am  Architect, 

vol.  117,  no.  2302,  Feb.  4,  1920,  pp.  16.5-168.  It  is  pointed  out  that  Depart- 
ment of  Public  Works,  in  conference  with  national  technical  societies,  could 

establish  in  most  effective  manner  standard  specification  for  Government  work 
which  would  insure  both  safety  and  economy  of  design  and  results  would 

in  very  few  years  pay  thousand-fold  return  on  investment.  Extracts  from 
address  before  Nat.  Department  of  Public  Works  Assn. 

CAPSTANS 

Electric.  Electric  Capstans  for  Railway  Work.  Ry,  Gaz.,  vol.  32,  no.  6,  Feb.  6, 
1920,  pp.  195-196,  3  figs.  Capstan  made  by  Thomas  Broudbent  &  Sons, 
Ltd.,   Hubbersfield,   England. 

CARBURETORS 

Atomization  vs.  Preheating.  Study  of  Preheating  and  Atomization  in  Carburetors 

(Etude  de  réchauffage  et  de  la  pulvérisation  dans  les  carburateurs).  Géme 

civil,  vol.  76,  no.  5,  Jan.  31,  1920,  pp.  119-121,  6  figs.  Advantages  of  atomiza- 
tion over  preheating  are  pointed  out.     (Concluded.) 

CARS,  FREIGHT 

Equipment,  Inspection  of.  The  Inspection  of  Freight  Equipment,  L.  K.  Sillcox. 

Ry.  Jklech.  Engr.,  vol.  94,  no.  3.  Mar.  1920.  pp.  149-152.  Defects  of  couplers 
and  related  parts  are  summarized  and  federal  requirements  for  safety  appliances 
are  mentioned. 

CARS,   TANK 

Wrecks  -\nd  Derailments,  Handling.  Handling  Wrecks  and  Derailments  Involv- 
ing Loaded  Tank  Cars,  W.  S.  Topping.  Ry.  Mcch.  Engr.,  vol.  94,  no.  3,  Mar. 

1920,  pp  157-158,  Rules  are  formulated  for  safely  handling  wrecks  while  tank 
cars  are  leaking  gasoline  copinously,  or  gasoline  which  has  already  escaped 
in  ciuantity  is  still  uncared  for. 

CAST   IRON 

Silicon,  Influence.  Investigation  of  Silicon  Reviewed,  T.  Turner.  Foundry, 
vol.  48,  no.  5,  March  1,  1920,  pp.  184-186.  Highest  tensile  strength  of  cast 
iron  has  been  obtained  with  1.8  per  cent  silicon  and  hardness  has  been  found 
to  decrease  until  iron  contained  approximately  2.5  per  cent  silicon.  Paper 
read  before  Coventry  branch,  Instn.  of  British  Foundrymen. 

The  Influence  of  Silicon  in  Cast  Iron  Foundry  Trade  Jl.  &  Pattern  Maker, 
vol.  22,  no.  218,  Feb.  1920,  pp.  101-108,  7  figs.  Results  of  various  e.xperi- 
mentors  are  quoted.  It  is  noted  that  bar  of  pure  washed  iron  contracts 
uniformly  throughout  cooling;  immediately  on  addition  of_  0.23  per  cent 
silicon  marked  expansion  of  units  becomes  evident  after  sofidification,  expan- 

sion increasing  by  160  units  to  240  units  on  formation  of  graphite. 

CEMENT 

Fineness,  Effect  of.  Effect  of  Fineness  of  Cement,  Duff  A.  .\brams.  Bui.  4, 
Structural  Materials  Research  Laboratory,  Dec.  1919,  81_pp.,  36  figa.  Report 
covers  compression  tests  on  over  six  thousand  6-in.  b.v  12-in.  concrete  cylinders, 
nine  thousand  compression  and  tension  testa  of  mortar  and  several  thousand 
miscellaneous  tests.  Strength  tests  of  concrete  and  mortar  were  made  at 
ages  of  seven  days  to  one  year.  Information  was  secured  on  effect  of  fineness 
of  cement  under  following  conditions:  (1)  Effect  of  fineness  of  cement  on 
strength  of  concrete:  (2)  quality  of  concrete  using  different  cements;  (3)  effect 
of  quantity  of  cement  used;  (4)  effect  of  consistency  of  concrete;  (5)  effect  of 
size  and  grading  of  aggregate;  (6)  variation  in  type  of  aggregate:  (7)  effect 
of  age  of  concrete;  (8)  elongation  and  contraction  of  concrete;  (9)  effect  of 
fineness  of  cement  on  workability  of  concrete.  Reprint  from  Proc.  of  Am. 
Soc.  for  Testing  Materials. 

CEMENT,   PORTLAND 

Raw  M.aterials.  .\nalysis  of  Portland  Cement  Raw  Mixture,  J.  C.  Witt.  Cement, 
Mill  and  Quarry,  vol.  16.  no.  5,  Mar.  5,  1920,  pp.  23-27.  2  figs.  Of  two  classes 
of  methods  for  determining  calcium  carbonate  content  of  portland-cement 
raw  mixture,  namely  those  in  which  calcium  is  determined  and  those  in  which 
other  constituent  is  determined,  methods  of  latter  class  are  held  to  be  simpler 
and  more  rapid. 

Producing  Raw  Materials  for  Portland  Cement — ^V  and  VI,  Oliver  Bowles. 
Cement.  Mill  &  Quarry,  vol.  16.  nos.  4  and  5,  Feb.  20  and  Mar.  5,  1920,  pp. 
13-17,  5  figs.,  and  19-22.  Feb.  20:  Notes  on  use  of  tripod  drills  where  rock 

contains  pockets  of  clay,  use  of  hammer  drills,  arrangement  of  churn-drill 
holes  for  multiple  shots,  difficulties  encountered  in  steeply  inclined  beds,  and 
"gopher-hole"  or  "tunnel"  method  of  blasting.  Mar.  5:  Types  of  explosives 
used  in  quarrying  cement  rock. 

CENTRAL  STATIONS 

Communication  w^ith  Substations.  Intercommunication  of  Central  Electric 
Station  and  Substations  Feeding  High  Tension  Net-work  (Note  sur  les  liaisons 
entre  une  centrale  électrique  ot  les  sous-stations  alimentant  un  réseau  de 
distribution  :\  haute  tension),  A.  Laucagne.  Revue  générale  de  l'Electricité, 
vol.  7,  no.  5,  Jan.  31,  1920,  pp.  157-162,  5  figs.  Discusses  introducing  system 
of  wireless  telegraphy  and  telephony,  similar  to  that  at  present  used  in 
telephone  systems,  which  centralizes  control  at  office  of  load-dispatcher. 

Economy  of  Installation.  Economy  in  Fuel  Consumption,  C.  E.  Stromyer. 

Bug.  &  Indus.  Management,  vol.  3,  no.  7,  Feb.  12,  1920,  pp.  195-198.  Writer 
suggests  that  wherever  two  works  are  situated  not  too  far  apart,  one  requiring 
much  power  and  the  other  much  steam  for  boiling,  they  could  with  advantage 
combine  their  steam  requirements  and  thus  reduce  their  joint  coal  bill  by 
one-half. 

CHEMICAL   INDUSTRIES 

Spvn.  The  Chemical  Industry  and  Trade  of  Spain,  O.  P.  Hopkins.  Jl.  Indus.  & 

Eng.  Chem.,  vol.  12.  no.  3,  March  1920,  pp.  223-227.  With  tables  gmng 
imports  and  exports  of  chemicals  and  allied  products. 

CHIMNEYS 

Earthquake-Resisting.  Self-Supporting  Chimneys  to  Withstand  Earthquake, 

C  R  Weymouth.  Mech.  Eng.,  vol.  42,  no.  3,  March  1920,  pp.  157-160  and  204- 
205,  2  figs.  Studies  ot  Japanese  investigating  committee  are  examined  in 
light  ot  records  secured  from  San  Francisco  earthquake  of  1906.  Theory 

is  developed  that  a  chimney  should  be  considered  as  body  oscillating  about 
center  of  percussion. 

Radial  Brick.  Anaconda  Chimney  Largest  and  Tallest,  in  the  World-  Public 

Works,  vol.  48,  no.  9,  Mar.  13,  1920,  pp.  181-183,  3  figs.  Structure  is  .^5  ft 
tall  weighs  30.000  tons  and  has  60  ft.  inside  diameter  at  top.  It  la  said  that 
6.000,000  radial  bricks  were  required. 

Reinforced-Concrete.     See    Water   Towers,  Reinforced-Concre'.e. 

CINEMATOGRAPH 

See  Motion-Picture  Photography. 
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COST  ACCOUNTING 

Man-Hour  Rate  Hasis.  The  Philadelphia  Electric  Company  Payroll  System 
for  Cost  Work  on  Departmental  Alan-Hour  Rate  Basis,  G.  P.  Landwchr. 
Nat.  Elec.  Light  Assn.  Bui.,  vol.  7,  no.  1.  Jan.  1920.  pp.  47-51,  6  figs.  Forms 
used  in  connection  with  determination  of  cost?  of  constructing,  operating 
and  maintaining  necessary  equipment  for  production  of  article  to  be  sold. 

Scientific  Basis  for.  Scientific  Basis  for  Cost  Accounting,  G.  Charter  Harrison. 
Indus.  Management,  vol.  59,  no.  3,  March  1920,  pp.  237-242.  Formulïc  arc 
given  for  determining  cost  variations  for  different  classes  of  expense. 

CUTTING   METALS 

Barth  Sude  Rule?.  Supplement  to  Frederick  W.  Taylor's  "On  the  Art  of  Cutting 
Metals" — VII.  Carl  G.  Barth.  Indus.  Management,  vol.  59,  no.  3.  March 
1920,  pp.  222-231.  3  figs.  Gives  formula?  and  shows  how  to  make  slide  rules 
for  cutting  cast  iron. 

DAMS 

E  \itTH.  Miami  Conser vaxcy  District.  Huffman  Dam  Outlet.  Contrasting,  vol.  9, 
Jan.  1,  1920.  pp.  243-244.  2  figs.  It  is  stated  that  structure  in  Miami  Con- 

servancy District.  70  ft.  high  through  earth  dam,  was  built  in  seven  months, 
32,450  yd.  concrete  having  been  placed  in  it  by  two  95-ft.  derrick  booins. 

Mason'ry,  Up-Stream  Treatment  of.  The  Value  of  Up-Stream  Treatment  in 
Dams  Foxinded  on  Stratified  Rock.  Indian  Eng.,  vol.  67,  no.  3,  Jan.  17, 
1920,  p.  38,  3  figs,  on  supplement  plate.  Methods  carried  out  in  two  masonry 
dams  founded  on  rock  having  vertical  and  horizontal  fissures  full  of  argil- 

laceous material  in  India  is  explained  and  rules  are  suggested  for  building 
t.iams  on  stratified  rock. 

DIE   CASTING 

Advantages  of.  Modern  Die  Cast  Parts  and  Metals — II.  Raw  Materials,  vol.  2, 
no.  2,  Feb.  1920,  pp.  45-50.  9  figs.  Writer  points  out  that  late  developments 
of  dies  now  allows  casting  of  brass,  both  in  steel  and  in  plastic  dies  of  high 
lieat  resistance,  and  concludes  that  process  has  many  advantages  from  viewpoint 
of  machine-part  designer  whereby  part  itself  can  be  strengthened  as  well  as 
most  efficiently  and  economically  produced  by  die  casting.  Illustrations  of 
various  die  cast  parts  arc  included. 

DIES 

Thread-Cutting.  Caps  for.  The  Manufacture  of  Caps  for  Threading  Dies,  F.  E. 
Merriam.  Am.  Mach.,  vol.  51.  no.  19,  Nov.  6,  1919.  pp.  827-830,  12  figs.  It 
is  stated  thnt  much  of  efficiency  of  die  depends  upon  correct  machining  of  cap. 

DUST 

Explosions.     See  Explosiotis,  Grain-Dust. 

DVNAMETER 

See  l^estÙKj  Machines. 

ELECTRIC   CONDUCTORS 

Parallel,  Potential  Distribution  on.  Eciual  Parallel  Cvlindrical  Conductors 
in  Electrical  Problems,  F.  J.  W.  Whipple.  Proc.  Roy.  Soc,  vol.  9G,  no.  A6S0, 
Feb.  3.  1920.  pp.  405-475,  4  figs.  Distribution  of  charge  and  potential  deter- 

mined by  method  of  conjugate  functions. 

ELECTRIC  CURRENTS 

Alternating.     Sec   Harmonic  Mean. 

Direct.  Heavy,  Measurement  of.  A  New  Method  of  Measuring  Heavy  Direct 
Currents,  R.  E.  Neale.  Elec.  Rev.  (Lond.),  vol.  86,  no.  2206,  Mar.  5.  1920. 
p.  292,  2  figs.  Method  depends  upon  change  in  choking  effect  of  choking 
coil  fed  with  alternating  current  when  iron  core  of  coil  is  magnetized  by 
direct  current  to  be  measured  as  well  as  by  alternating  current.  Translated 
from  Elektrotechnische  Zeitachrift. 

ELECTRIC   DISCHARGE 

Theory  of.  The  Quantum  Theory  of  Electric  Discharge.  D.  N.  MalHk  and  A.  B. 
Das.  London,  Edinburgh  and  Dublin  Philosophical  Mag.,  vol.  39,  no.  230. 
Feb.  1020.  pp.  233-238,  1  fig.  Interprets  behavior  of  electric  discharge  in 
vacuum-tube  in  terms  of  quantum  theory. 

LuDLUM  Type.  The  Ludlum  Type  of  Electric  Furnace,  W.  F.  Sutherland.  Can. 
Machy.,  vol.  23,  no.  10,  Mar.  4,  1920,  pp.  249-251,  3  figs.  Description  of  an 
electric  furnace  distinguished  by  ellipsoidal  shape  of  hearth  and  by  arrange- 

ment of  3-phase  electrodes  in  line  which  is  said  to  insure  proper  heat  dis- 
tribution. 

Uses.  Electric  Furnace  Progress.  Metal  Industry  (N.  Y.),  vol.  IS,  no.  2,  Feb. 
1920.  pp.  65-67.  Rapid  increase  in  use  of  electric  furnaces  for  melting  and 
heating  metals  is  pointed  out. 

ELECTRIC   FURNACES 

See  also  Steel  Manufacture,  Electric  Furnace  for. 

DIRECTION   FINDERS 

Method>  of  Using.  A  Method  of  Direction  Finding  of  Wheless  Weaves,  and  Its 
applications  to  Aerial  and  Marine  Navigation.  James  Robinson.  Radio 
Rev.,  vol  1,  no.  5.  Feb.  1920.  pp.  213-219.  3  figs.  Methods  in  which  coils 
can  be  placed  actually  on  position  which  indicates  bearing,  thus  avoiding 
necessity  of  having  to  determine  two  positions  where  signals  are  just  audible. 
(.To  be  concluded.) 

DREDGING 

ELECTRIC   GENERATORS 

Losses.  Measurement  of.  Measurement  of  Losses  and  Efficiency  by  Temperature 
Ri.^e  of  Ventilating  Air,  Wm.  F.  Dawson.  Gen.  Elec.  Rev.,  vol,  23,  no.  2^ 
Feb.  1920,  pp.  153-161,  9  figs.  Two  methods  are  discussed;  Measuring  average 
inlet  and  outlet  temperatures  and  volume  of  ventilating  air  assuming  specific 
weight  and  heat  of  air;  and  measuring  average  inlet  and  outlet  temperatures, 
passing  discharged  air  through  electric  heater  of  known  capacity  and  measuring 
average  temperature  of  air  from  heater. 

Electric.  Electric  Dredging  on  the  Yukon,  Allen  E.  Ransom.  Elec.  Jl.,  vol.  17, 
no.  3.  Mar.  1920.  pp.  S6-90,  13  figs.  Dredge  and  characteristics  and  operating 
data. 

DRILLING   MACHINES 

See  Machine  Tools,  Special. 

DRILLS 

Twist  MANUF\cTrRE  of.  The  Manufacture  of  Twist  Drills  and  Taps.  Machy. 
(London),  vol.  15.  no.  386.  Feb.  19,  1920.  pp.  641-643.  7  figs.  Production 
methods  of  Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd.  Openshaw, 
Manchester,  England. 

DROP  FORCINGS 

He^.t  Treatment  of.  The  Heat  Treatment  of  Drop  Forgings.—l,  Leslie  Atchison 
Am.  Drop  Forger,  vol.  6,  no.  2.  Feb.  1920,  pp.  107-109,  2  figs.  Effect  of  alloy- 

ing elements  on  general  characteristics  of  steel.  (To  be  continued.)  Paper  pre- 
sented before  Association  of  Drop  Forgers,  England. 

DRY    DOCKS 

Floating,  Mobile.  Ala.  New  Floating  Drv  Dock  Built  at  Mobile.  Int.  Mar. 
Êng.,  vol.  2Ô.  no.  3.  Mar.  1920,  pp.  214-218,  8  figs.  Donnelly-Type  10,000- 
ton  wooden  deck  added  to  Pinto  Island  plant  of  Alabama  Dry  Dock  and 
Shipbuilding  Co. 

Wooden  Floating.  Ddr.\bility  of.  A  Sixtv-Year-Old  Floating  Dry  Dock.  Paul 
H.  Macneil,  Int.  Mar.  Eng.,  vol.  25,  no.  3.  Mar.  1920,  pp.  17S-1SQ.  5  figs. 
Durability  of  wooden  floating  dry  dock  is  said  to  be  proven  by  Bruce  drydock 
at  Pensacola.  Fla.,  which  has  been  in  service  since  before  outbreak  of  Civil 
War  and  is  still  in  active  operation. 

DURALUMIN 

See  Alvminum  Alloys. 

ELECTRIC  GENERATORS,   A.   C. 

DissLMiLAR.  Oscillating  Frequency  of  Two  Dissimilar  Synchronous  Machines. 
R.  E.  Doherty.  Gen.  Elec.  Rev.,  vol.  23,  no.  2.  Feb.  1920.  pp.  125-129. 
2  figs.  Avoidance  of  "hunting"  in  parallel  operation  of  two  dissimilar  alter- nators. 

Short-Circuit  Tests.  Short-Circuit  Tests  on  a  10,000-kv-a.  Turbine  Alternator, 
E.  S.  Henningsen.  Gen.  Elec.  Rev.,  vol.  23.  no.  3,  Mar.  1920,  pp.  214-221. 
11  figs.  Tests  were  conducted  under  different  conditions  of  short  circuit,  with 
various  arrangements  of  reactors  in  circuit  and  with  no  reactors  in  circuit. 
Empirical  expressions  are  formulated,  from  results  of  tests,  for  effective 
symmetrical  initial  short-circuit  current  of  turbine  generator  and  percentage 

*  synchronous   reactance.     Relation  is  established   that  for  practical  purposes 
per  cent  leakage  reactance   may   be  considered   as  varying  inversely   with voltage. 

Sine-Wave  Testing  Sets.  Sine  Wave  Testing  Sets,  E.  J.  Burnham.  Gen.  Elec. 
Rev.,  vol.  23,  no.  2,  Feb.  1920,  pp.  177-180,  10  figs.  Generator  designed  to 
produce  accurate  sine  wave  under  different  load  conditions.  Large  number 
of  stator  and  rotor  slots  is  used  and  also  cylindrical  rotor  on  which  exciting 
coils  are  displaced  in  phase. 

Small.  Belted  Alternating-Current  Generators,  A.  L.  Hadley.  Gen.  Elec.  Rev,, 
vol.  23,  no.  2,  Feb.  1920.  pp.  171-176,  13  figs.  Principal  features  in  con- 

struction of  line  of  small  alternators  ranging  from  373-^  kv-a.  to  300  kv-a. 

Synchronous.  Some  Mechanical  Features  of  Synclu-onous  Machines,  A.  P.  Wood. 
Gen.  Elec.  Rev.,  vol.  23.  no.  2,  Feb.  1920,  pp.  130-135,  11  figs.  Illustrations 
are  given  of  improvements  which  have  been  made  in  design  and  construction 
by  introduction  of  arc  welding  and  spot  welding.  Descriptions  are  included 
of  oil  starting  system  and  oil  circulating  system,  coreless  and  cored  box  type 
of  stator  frame,  and  rotor  spiders  of  various  types  and  speeds. 

Voltage  Transformation.    Transforming  600-kva  Alternator  from   500  to  220 
.     Volts  (Transformation  d'un  alternateur  de  600  kva  de  500  volts  à  220  volts), 

Léon  Depierris.     Electrician,  vol.  50,  no.  1246,  Feb.  15,  1920,  pp.  49-54.  10  figs. 
Instance  is  related  in  which  transformation  was  effected  by  connecting  coils 
in  ten  groups  of  two  coils  in  series  on  each  phase. 
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EMPLOYEES 

Physical  Examination  op.     Making   Examinations    Universal,   T.   E.   Jennings. 
Iron  Trade  Rev.,  vol.  06,  no.  4.  Jan.  22,  1920,  pp.  284-285.     Writer  believes 

'    that  physical  examination  of  all  employees  will  reduce  losses  from  labor  turn- 
over, conserve  man  power  and  prove  advantageous  to  omplo^'er  and  workmen. 

Objections  of  labor  are  answered. 

EMPL0"iT2ES'   REPRESENTATION 

Status  in  United  States.  Employees'  Representation  in  Management  of  Industry, 
Royal  Meeker,  U.  S.  Dept.  Labor.  Bur.  Labor  Statistics,  vol.  10,  no.  2, 
Feb.  1920.  pp.  1-14.  Reference  is  made  to  establishment  of  Whitley  plan  in 
Great  Britain  and  comparison  is  made  of  conditions  in  that  country  with 
those  in  U.  S.  Opinion  is  expressed  that  of  the  many  systems  of  industrial 
democracy  introduced  in  U.  S.  "very  few  give  promise  of  accomplishing  much 
in  the  way  of  winning  enthusiasm  and  support  of  the  workers,  because  little, 
if  any.  additional  authority  over  or  responsibility  for  metliods  and  results  is 
accorded  them." 

ENGLISH 

Factory  Training  in.  Preparing  Industrial  English  Lessons,  George  F.  QuJmby 
and  Charles  H.  PauU.  Indus.  Management,  vol.  59,  no.  3,  March  1920, 
pp.  231-236,  3  figs.  Lessons  prepared  by  Industrial  Service  Department  of 
Associated  Industries  of  Massachusetts  and  Bureau  of  Vocational  Guidance 
at  Harvard  University,  which  have  been  working  co-operatively  on  industrial 
Americanization  projects  during  past  year. 

EXPLOSIONS 

Coal  Dust  in  Steel  Mills.  Explosion  Hazard  in  Steel  Mills  From  Partly  Con- 
sumed Coal  Dust.  Chem.  &  Met.  Eng..  vol.  22,  no.  9,  March  3,  1920, 

pp.  422-423.  Example  is  quoted  of  metal  plant  where  there  were  a  number 
of  puddling  furnaces  some  of  which  used  pulverized  coal  as  fuel.  Draft  of 
air  blew  some  of  coal  dust  over  red-hot  iron.  Dust  immediately  ignited  and 
communicated  flames  to  roof  trusses. 

Grain-Dust.  Prevention  of.  Firemen  and  Prevention  of  Grain  Dust  Esplosioiw, 
David  J.  Price.  Fire  &  Water  Eng.,  vol.  47.  no.  7,  Feb.  14,  1920,  pp.  379-3S1 
and  400,  4  figs.  Examination  of  reason  for  dust  explosions.  It  is  concluded 
that  special  provision  should  be  made  in  design  of  mills  and  elevators  to 
prevent  accumulation  of  dust  throughout  various  parts  of  plant. 

FILTRATION 

Commercial.  Commercial  Filtration — IV,  J.  E.  Springer.  Color  Trade  Jl.,  voî.  6, 
no.  3,  Mar.  1920,  pp.  73-76,  3  figs.  Notes  on  disk  filter,  long-leaf  pressure 
type  of  filter  and  method  of  operating  it,  and  cleaning  of  filter  cloths. 

Industrial.  Industrial  Filtration,  Henry  B.  Faber.  Jl.  Soc.  Chem.  Industry,  vol. 
39,  no.  3,  Feb.  16,  1920,  pp.  21T-22T.  Process  invented  by  George  Moore. 
Involves  use  of  filter  leaves  operating  in  open  tank. 

FIRECLAYS 

Composition  of.  The  Use  of  Fire-Clay  in  Laying  Fire-Clay  Bricks,  Raymond 
M.  Howe.  Gas  Jl.,  vol.  149.  no.  2962.  Feb.  17.  1920,  pp.  366-368.  7  figs. 
Experiments  to  determine  effect  of  adding  different  amounts  of  water,  glass, 
salt,  Portland  cement,  carborundum,  asbestos  and  lime  to  plastic  fireclay. 

Mortars,  Tests  of.  Tests  of  Fire  Clay  Mortars,  Raymond  M.  Howe.  Gas  Age, 
vol.  45,  no.  4.  Feb.  25,  1920,  pp.  174-176,  7  figs.  Addition  of  ground  bats 
was  found  beneficial. 

FLAME   PROPAGATION 

Velocity  in  Engine  Cylinders.  The  Velocity  of  Flame  Propagation  in  Engine 
Cylinders,  Donald  MacKenzie  and  R.  K.  Honaman.  Jl.  Soc,  Automotive 
Engrs-,  vol.  6,  no.  2,  Feb.  1920,  pp.  119-122,  5  figs.  Method  is  described  for 
measuring  rate  of  flame  propagation  in  gaseous  mixtures.  Method  depends 
upon  fact  that  bodies  at  high  temperature  ionize  space  about  them.  Empirical 
expression  for  velocity  of  flame  propagation  is  formulated  from  resiUte  of 

experiments. 
FLIGHT 

Soaring.  Theory  of  Soaring  Flight  (Etude  du  vol  à  la  voile  dans  la  Haute-Guinée). 
M.  P.  Idrac.  Comptes  rendus  des  Séances  de  l'Académie  des  Sciences, 
vol.  170,  no.  5,  Feb.  2,  1920,  pp.  269-272.  From  records  of  observations  of 
direction  and  velocity  of  wind  and  calculated  absolute  velocity  of  bird,  force» 
operating  in  flight  are  determined. 

FLOOD   CONTROL 

See  Rivers,  Scioto,  Improvement  of. 

EXPORT  TRADE 

English  as  World  Language.  The  English  Language  and  International  Trade, 
.  Alfred  E.  Hayes.  Jl.  Royal  Soc.  of  Arts,  vol.  68,  no.  3508.  Feb.  13,  1920,  pp. 

198-207  and  (discussion)  pp.  207-209.  German  and  Bulgarian  reviews  are 
quoted  as  suggesting  use  of  English  as  international  trade  language,  and  it 
is  remarked  how  personal  advantages  and  intellectual  interests  have  prompted 
establishment  of  English-speaking  associations  in  Belgium,  Russia  and  other 
nations.  Impracticability  of  adopting  any  artificial  tongue  is  concluded 
from  persistent  failure  of  Volapiik,  Esperanto,  Ido,  Pëus,  and  other  world 
languages. 

Shipping  Quotations,  Standardization  of.  Standardized  Practice  for  American 
Export  Quotations.  Automotive  Industries,  vol.  42,  no.  8,  Feb.  19,  1920, 
pp.  520-522.  Rules  for  standardization  of  shipping  quotations  adopted  at 
recent  conference  of  trade  organizations. 

See  also  Metric  System, 

EXTENSOMETERS     , 

See  Testing  Machines,  Extensometer, 

FACTORY   MANAGEMENT 

See  Indusfriai  Management. 

FATIGUE 

Prevention  of.  Prevention  of  Fatigue  in  Industry — III,  Reynold  A.  Spaeth.  Indus. 
Management,  vol.  59,  no.  3.  Mar.  1920,  pp.  215-217,  1  fig.  It  is  advised  to 
analyze  physical,  physiological  and  psychological  requirements  of  various 
processes  and  establish  standards  for  each  job.  For  strength  testing,  spring 
balance  method  of  Lovett  &  Martin  (Am.  Jl.  Orthopedic  Surgery,  1916.  no.  14, 
p.  415)  is  recommended. 

Reduction  of.  Unnecessary  Fatigue,  Frank  B.  Gilbreth  and  Lillian  M.  Gilbreth. 
Sci.  Am.  Monthly,  vol.  1,  no.  2,  Feb.  1920,  pp.  154-156,  7  figs.  Recommends 
making  regular  fatigue  surveys  and  points  out  w^ays  of  reducing  unnecessary 
fatigue. 

Rest-Day  Provision.  A  Rest  Day  in  Continuous  Operation  Industry,  Fred  C. 
Croxton.  U.  S.  Dept.  Labor,  Bur.  Labor  Statistics,  vol-  10,  no.  2,  Feb.  1920, 
pp.  118-127,  3  figs.  Three  plans  are  submitted  which  cover  six  working  posi- 

tions. The  one  suggested  as  simplest  provides  for  full  24-hour  rest  after 
six  consecutive  turns. 

FILTERS.  SAND 

IUrtford,  Cons.  Building  the  Hartford  FiUer.  Public  Works,  vol.  48,  no.  S. 
Mar.  6,  1920.  pp.  15^-162,  4  figs.  Describes  methods  and  plant  used  by  con- 

tractor in  building  slow-sand  filter  covering  five  acres  and  roofed  over.  It 
is  related  that  concrete  was  distributed  entirely  by  spouting  and  collapsible 
roof  forms  were  used  eight  times. 

FLOTATION 

Bradford  Process.  Selective  Flotation  by  the  Bradford  Process.  Eng,  &  Min. 
Jl.,  vol.  109,  no.  12,  Mar.  20,  1920,  pp.  700-701.  Method  as  developed  at 
Broken  Hill,  Australia,  is  said  to  be  particularly  suitedto  separation  of  lead- 
zinc  sulphides  and  to  possess  advantages  over  electrolytic,  Horwood,  magnetic 
and  other  treatment. 

FLYING  BOATS 

Hull  Dimensions.  Flying-Boats:  The  Form  and  Dimensions  of  Their  HuU.  G.  S. 
Baker.  Flight,  vol.  12,  no.  10,  Mar.  4.  1920.  pp.  270-272,  1  fig.  Diagram 
showing  effect  ol  hull  dimension  on  power  required  to  overcome  water  resist- 

ance. (To  be  continued.)  Paper  read  before  North-East  Coast  Instn. 
Engrs.    &  Shipbuilders. 

FOREMEN 

for  Foremanship,  Charles  W.  Clark.  Indus. 
3,  Mar.  1920,  pp.  199-202.  Qualifications  enum- 
positive  personality,  common  sense,  good  health 

Qualifications.  Qualifications 
Management,  vol.  59,  no. 
erated  are  force,  idealism 
and  unquestioned  loyalty. 

FORGING 

Canadian  Plant.  The  Dominion  Forge  Plant  at  Walkervillc.  Am.  Drop  Forger, 
vol.  6,  no.  2,  Feb.  1920,  pp.  96-101,  10  figs.  Plant  at  present  comprises  group 
of  13  buildings  on  10-acre  tract  of  ground,  410  ft.  wide  by  average  of  800  ft. 
deep. 

FOUNDRIES 

British  Practice.  Some  Aspects  of  British  Foundry  Practice.  Iron  Age.  vo!.  1(M, 
no.  13.  Sept.  25,  1929,  pp.  873-874.  Correspondent  claims  no  notable  improve- 

ments have  apparently  result  from  war  activity.  Great  attention  is  being 
paid,  it  is  pointed  out,  to  chill  castings  with  object  of  reducing  subsequent 
machining  operations  to  minimum. 

Steel,  Economic  'Operation.  Steel  Foundry  Starts  Operations— I.  Foundry, 
vol.  48,  no.  5,  Mar.  1,  1920,  pp.  187-191,  9  figs.  Efforts  made  by  Vulcan  Iron 
Works,  Wilkes-Barre,  Pa,,  to  reduce  operating  expense. 

Magnetic  Separation  of  Iron  from  Refuse.  Magnetic  Separation  of  Iron  from 
Foundry  Refuse  from  an  Economic  Standpoint  (Ueber  die  Wirtschaftnchkeit 
der  magnetischen  Aufbereitung  von  Schutt  und  Schlacken  in  der  Eisenund 
Stahlgiesserei),  Hubert  Hermanns.  Giesseirei-Zeitung,  vol.  16,  nos.  16.  17 
and  18,  Aug.  15.  Sept.  1  and  Sept.  15,  1919,  pp.  244-248,  260-263  and  275-277. 
13  figs.  Illustrations  and  operating  costs  of  traveling,  portable  and  stationary 
separation  plants  are  given.  Traveling  plants  are  said  to  have  shown  most 
satisfactory  results  in  average  works. 

M  ALLE  able-Iron.  Economies  in  a  Malleable  Iron  Foundry,  A.  F.  Conant.  Iron 

Age.  vol.  104,  no.  13,  Sept.  25.  1919.  pp.  859-861,  5  figs.  It  is  claimed  good 
working  conditions  have  been  provided  in  annealing  department  of  Rhode 
Island  Malleable  Iron  Works,  Hills  Grove,  R.  I.,  by  constructing  building 
with  unusually  high  roof  ;  great  economies  are  said  to  have  been  effected  by 
concreting  entire  yard  to  depth  of  6  or  8  in.,  except  beneath  stock  piles. 
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HANDLING  MATERIALS 

ExGUSU  Docks,  System  ox.  Cargo  Handling  in  England.  F.  T.  Chambers.  Nautical 
Gas.,  vol.  9S.  no.  10,  Mar.  6.  1920.  pp.  3S1-3S2.  Writer,  who  was  sent  abroad 
in  191S  at  head  of  mission  to  study  various  features  of  port  management  and 
development,  believes  American  engineers  could  profitably  study  system 
followed  in  construction  of  modern  British  docks. 

Ghavel.  Mechanical  Handling  of  Gravel  or  Broken  Stone,  Alan  Mair  Jackson. 
Can.  Engr..  vol.  3S,  no.  11.  Mar.  11,  1920,  pp.  273-275,  1  fig.  Installation 
at  Brant  County,  Ontario,  combining  slot,  elevator  and  bin  method.  Paper 
read  before  County  Road  Superintendents  &  Engrs.  of  Ontario. 

HEALTH 

Mixers'  Nyst.vgmus.  A  Lecture  on  Miners'  Nystagmus,  T.  Lister  Lewellyn. 
Trans.  Inatn.  Min.  Engrs.,  vol.  5S,  part  3,  Feb.  1920,  pp.  167-175  and  (discus- 

sion) pp.  175-1S2.  Theory  that  disease  is  due  to  deficient  illumination  is 
upheld,  symptoms  are  explained  and  factors  determining  occurrence  of  disease 
are  discussed. 

HEAT  INTERCHANGERS 

Double  Pipe.  Double  Pipe  Heat  Interchangers,  George  A.  Richter.  Chem.  & 
Met.  Eng.,  vol.  22.  no.  12,  March  24.  1920.  pp.  551-556,  13  figs.  It  is  concluded 
from  experimental  work  that  double  pipe  heat  interchanger  in  form  of  helix 
gives  marked  increase  in  K  over  same  tubular  parts  put  into  form  of  straight 
pipe  lengths,  also  that  conductivity  in  all  cases  increases  slightly  with  increase 
in  average  teniperatures  in  system.  Helical  cooler  consisting  of  2-in.  pipe 
within  4-in.  pipe  was  found  to  give  higher  conductivity  than  corresponding 
cooler  equipped  with  1-1. 2-in.  inner  coil.  Paper  read  before  Am.  Inst.  Chem. 
Engrs. 

HEAT  TREATMENT 

See  Steel,  Heat  Treatment  of. 

HOUSES 

Pisé  de  Terre.  Pisé  de  Terre  and  Its  Possibilities.  Clough  Wiiliams-Ellid.  Sur- 
veyor, vol.  57.  no.  1466.  Feb.  20,  1920,  pp.  1S3-1S4.  Definition  of  pisé  lu- 

terre  and  plant  required  for  pisé  building:  method  of  construction  end  extriict.'; 
from  specifications  of  house  built  of  pisé. 

HOUSES.  CONCRETE 

Construction.  Concrete  Cottage  Building.  Concrete  &  Constructional  Eng.. 
vol.  15,  no.  2.  Feb.  1920,  pp.  84-91,  7  figs.  Basis  of  construction  is  steel  frame 
encased  in  expanded  metal,  which  forms  reinforcement  for  concrete  outside 
walls,  inside  walls  being  of  slabs. 

HYDRAULIC  TURBINES 

Wear  of.  Wear  of  Hydraulic  Turbines,  Its  Consequences  and  the  Metho^ls  of 

Reducing  It  (L'usure  des  turbines  hydrauliques,  ses  conséquences  et  les  moyens 
d'y  parer),  Henri  Dufour.  Bulletin  Technique  de  la  Suisse  Romande,  vol.  4lJv 
nos.  3  and  4,  Feb.  7  and  21,  1920,  pp.  25-26,  2  figs.,  and  37-41,  5  figs.  Feb.  7: 
Suggests  improvement  of  Boucher  apparatus  for  precipitating  alluvial  loams. 
Feb.  21:  Reservoirs  near  Santiago,  Chile,  for  removal  of  sand  and  loama  from. 
water.  Railings  are  specially  arranged  to  cause  precipitation  of  matter  in 
suspension  without  permitting  it  to  form  deposits  at  bottom.     (Concluded.) 

HYDROELECTRIC  PLANTS 

Automatic  Operation.  Development  of  Automatic  Hydro-Electric  Generatiiic 
Stations.  T.  A.  E.  Belt.  Elec.  World,  vol.  75,  no.  9,  Feb.  28.  1920,  pp.  477- 
479,  4  figs.  Successful  operation  of  plant  installed  by  Iowa  Railway  &  Light 
Co.  at  Cedar  Rapids,  Iowa,  is  quoted  as  establishing  practicability  of  auto- 

matically operating  hydro-electric  generating  stations.  Wiring  schemes  for 
remote  control  and  automatic  hydro-electric  plant  are  illustrated. 

HEATING 

G.\s  vs.  Electricity.  The  Relative  Merits  of  Gas  and  Electricity  for  Heating  and 
Power.  Gas  Jl.,  vol.  149,  no.  2963.  Feb.  24.  1920,  pp.  434-436.  Debate  at 
University  of  Birmingham  (Eng.)  on  utilization  of  fuel  for  generation  of  power; 
industrial  application  of  the  two  agents  (furnaces  in  particular):  domestic 
appliances   (other  than  lighting)  ;  transmission   or  distribution   of  power. 

France.  Developing  Hydroelectric  Steelmaking.  Iron  Trade  Rev.,  vol.  66,  no.  2. 
Jan.  8,  1920,  pp.  151-152,  1  fig.  It  is  stated  that  hydraulic  power  of  French 
Alps  represents  today  6,270,000  tons  of  coal,  of  which  metallurgical  operations 
absorb  303,000  hp.  and  chemical  industry  255.000.  , 

Pond-Level  Control.  Pond-Level  Control  for  Hydro  Plants,  Eari  Stafford. 
Elec.  World,  vol.  75,  no.  12,  Mar.  20,  1920,  pp.  66.3-665.  Comparative  study 
of  devices  used  to  regulate  pond  levels  and  provide  discharge  capacity  for  floods. 

HEATING,  ELECTRIC 

Cost  of.  The  Idaho  Commission's  Decision  on  Electric  Heating  of  Houses  and 
Building,  George  E.  Erb.  Nat.  Elec.  Light  Assn.  Bui.,  vol.  7,  no.  1,  Jan.  1920, 
pp.  11-13.  Testimony  and  facts  before  Commission  showed,  it  is  claimed, 
that  on  account  of  cost  "it  is  impossible  to  furnish  electricity  for  house  heating 
as  a  commercial  proposition  in  competition  with  wood  or  coal",  and  that 
"only  when  an  excess  of  current  is  generated  and  may  be  sold  as  a  by-product 
can  it  be  used  for  heating  purposes." 

Switzerland.  The  Prospects  of  House  Heating  with  Electricity  in  Switzerland 
(Die  Aussichten  der  elektrischen  Raumheizung  in  der  Schweiz),  M.  Hottinger. 
Schweizerische  Bauzeitung,  vol.  75.  ho.  6,  Feb.  7.  1920,  pp.  57-60.  Question 
is  discusse^  of  how  large  a  part  of  quantity  of  electricity  obtainable  by  water 
power  in  Switzerland  would  be  available  for  house-heating  purposes  in  future. 
Writer  refers  to  this  as  a  problem  of  great  national  and  economic  importance. 

ICE  PLANTS 

Ra^'-Water  vs.  Distilled-Water.  Raw  Water  vs.  Distilled  Water  Ice  Plants — 
Steam  to  Electricity,  A.  H.  Hutchinson  Refrigeration,  vol.  26,  no.  1,  Feb.  1920- 
pp.  36-38.  Writer  concludes  that,  on  the  whole,  the  raw-water  plant  is  most 
surely  the  plant  of  the  future,  l^aper  prepared  for  convention  of  Southern Ice  Exchange. 

INDUSTRIAL  CONDITIONS 

England  and  France.  Industrial  and  labor  Conditions  abroad,  Luther  D.  Burlin- 
game.  Am.  Mach.,  vol.  51.  no.  24,  Dec.  25.  1919.  pp.  1079-1083.  Views 
based  on  experiences  of  writer's  recent  trip  to  England  and  France,  as  member of  Nat.  Screw  Thread  Commission,  presented  wàth  thought  that  they  may 
serve  as  guide  and  warning  to  both  employers  and  workmen  engaged  in  Amer- ican industries. 

HEATING  AND  VENTILATION 

Preuminary  Work.  Plan  and  Specification  Data  Sheets  for  Heating  and  Ventil- 
ating—II.  Heat.  &  Vent.  Mag.,  vol.  17,  no.  2,  Feb.  1920,  pp.  29-32.  Suggests 

forms  suitable  for  use  in  preliminary  work  prior  to  design  of  installation  itself. 

Research.  Heating  and  Ventilating  Research  Work — I.  Masao  Kinoshita. 
Domestic  Eng.  &  Estate  Engr.,  vol.  40,  no.  14,  Feb.  1920.  pp.  20-21.  Researches 
carried  out  at  London  University  by  Research  Committee  of  Institution  of 
Heating  and  Ventilating  Engineers. 

HIGHWAYS 

Canada,  Federal  Aid  in.  Federal  Aid,  A.  W.  Campbell.  Can.  Engr.,  vol.  38, 
no.  11,  Mar.  11,  1920,  pp.  275-276.  Act  was  passed  July  7,  1919,  by  Dominion 
government  appropriating  S20, 000,000  to  be  divided  among  provinces  according 
to  their  population,  this  sum  to  be  used  in  paying  40  per  cent  of  cost  of  impro\dng 
roads  designated  by  provincial  governments  and  approved  by  federal  depart- 

ment of  highways.  Suggestions  as  to  best  manner  of  utilizing  this  appropria- 
tion in  provinces  are  pointed  out. 

Drainage  of.  Highway  Drainage,  U.  W.  Christie.  Can.  Engr.,  vol.  38.  no.  10, 
March  4,  1920,  pp.  263-265.  Economy  in  drainage  is  pointed  out.  Paper 
read  before  Assn.  of  Ontario  Land  Surveyors. 

Saskatchewan,  Canada.  Developments  of  Saskatchewan's  Highway  System, 
Charles  W.  Dill.  Can.  Engr.,  vol.  38.  no.  8,  Feb.  19,  1920,  pp.  222-225.  Organ- 

ization and  duties  of  department.  Paper  read  before  Association  of  Dominion 
Land  Surveyors. 

Tests  of.  New  Highwav  Tests  Being  Made  by  the  Bureau  of  Public  Roads.  A.  T. 
Goldbeck.  Good  Roads,  vol.  19,  no.  7,  Feb.  IS,  1920,  pp.  97;98  and  102-103. 
Investigations  being  undertaken  cover  (1)  study  of  amount  of  impact  delivered 
by  motor  trucks  to  roads,  (2)  study  of  effect  of  this  impact  on  different  types 
of  road  surfaces,  (3)  study  of  effect  of  traffic  on  different  types  of  road  surfaces, 
and  (4)  study  of  bearing  power  of  subgrades  as  affected  by  moisture. 

See  also  Roads. 

INDUSTRIAL  MANAGEMENT 

Machine  Work.     See  Cutting  Metals,  Barth  Slide  Rulee. 

Planning.  Output  Planning  as  a  Function  of  Management.  S.  Robert  Stelling, 
Eng.  &  Industrial  Management,  vol.  3,  no.  9,  Feb.  26,  1920,  pp.  259-261,  2  figs. 
Suggested  forms  of  cards  for  use  in  planning  work  in  shop. 

Production  Control.  A  Plea  for  Better  Harmony  Between  Theory  and  Practice. 
Machy.  (Lond.),  vol.  15,  no.  388,  Mar.  4,  1920,  pp.  705-716,  40  figs.  Co-or- 

dination of  castings  and  machining  operations  for  production  on  large  scale. 
(Continuation  of  serial.) 

Graphic  Production  Control,  E.  T.  Spidy.  Ry.  Rev.,  vol.  66,  no.  10.  Mar. 
6.  1920,  pp.  364-368,  6  figs.  Account,  with  illustrations,  of  methods  employe-l 
at  Angus  shops  of  Can.  Pacific  Ry.,  in  scheduling  work  through  shop.-a.  and  in 
accounting  for  time,  labor  and  materials.  From  paper  read  before  Can.  Ry. 
Club. 

Visualizing  Facts  for  Control — III,  L.  V.  Estes.  Indus.  Management, 
vol.  59,  no.  3,  March  1920.  pp.  209-214,  3  figs.  Explains  operation  of  dispatch 
board  for  shop  control,  control  board  for  shipping  goods  in  mail-order  housi^ 
and  chart  for  production  control  in  manufacturing  plant,  as  examples  of  control 
mechanisms. 

Routing.  Stock  Parts  and  Their  Routing,  L.  D.  Burlingamc.  Machy.  (Lond.), 
vol.  15,  no.  385.  Feb.  12.  1920,  pp.  617-621,  12  figs.  System  of  claâaif>^ng, 
ordering,  routing  and  storing  of  stock  parts  at  plant  of  Brown  &  Sharpe  Co. 

Time  Study.     See  Time  Study. 

Tool  Room  Organization.  Tool  Room  Organization.  Eng.  &  Indus.  Managomont, 
vol.  3,  no.  8,  Feb.  19,  1920.  pp.  233-235,  4  figs.  Suggestions  m  regard  to- 
organization  of  tool  room  in  factory. 

Tool-Storage  System.  A  Group  Tool  Storage  System.  Peter  F.  O'Shea.  Am. Mach..  vol.  51,  no.  20,  Nov.  13-20,  1919,  pp.  887-889,  4  figs.  Tool  crib,  tool 
identification  card,  and  belt-storage  rack  in  machine  shop  of  large  pUmt. 



JOIKNAI      OF     TIIK     t  N  (;  1  N  I   I   K  I  N  (;     INSTITITE     OF    CANADA  115 

•»i*.t.<(  tlttk-Ti't 

1UI.M-W. 

<    «wMitfT  Cke^^is^T   !^»»     .•     S      H«t-fTT       *fr     M*f«- 

K>«ftii^a       M  t.>4  k     tir    i>f    |«#<twu*t\l    Jtf  I  >  •   -u»     1 '_      Ixht    li(«>-t^ I. 

IVTEmilANUKABU:  MAM  FAtTl  HK 

.4 

i^aMP»  l<jr    1  .iiularlurv      II 

I-,    ,  ,  ...  ,j  Mt   

J  '  ■    »  '  tu*  JtiO  ton»  ol  ifvO  e\t-r>    IÏ  lir  , 

IKON  CAKTINGS  2iM  «Im  .Im^Ml  AwmMw.  I^Um-  I'^»  •■. 

.It», 

^  LOOOMOTlVbi 
:i'     i!»i  t  uf  t      ..Î     j'ist.    !.     •  ii.£>     ai.      ills-   Llfi>tii  r.-\|w  I     I  r    .    1     ]•*  l"f  '      *      '^  'titO  I  ■   I*  I*        \' 

'  r>u.fc  luit    Rriiui)  Koubdf^ mru.  i>' 

i» 

A» 
,  T^   il.    U. 

1 1- 

* 

•Sm    /rw.      /V      -Niit^aM    CiAlrM. 

r»i 

IHON  OHK 

s.llM»      A  lUi^  Arx-urml.  MrljKj  fi*  ibr  Aoalytu  of  Ul  Iron  Of*.  F.rn»l  Ulll«  **"  ""^  U.«.«.  l>^»t— 1  u^  M.»*J-  "'^■'•"  -«  «^   '  -**»•  '»-'^« 

•Bd  WdUnl  L    Hull      Jl    ludvi.    *  Kii«   Ctinn  ,  vol.  13.  no   3.  Mirrh  1V30.  c«J««li«». 
n»    :SISI^/7X     Madi&cmltutM  arr  6uat»t«^  lu  dlrliroauU«  lucthod. 

.  ..  .  .....  ......  rrnciutTOr««Ano»      S». 
mKTW   Armct       Hvfttstil^  lr.m  4»f*   »n   ïKf    Hifr!.*iilHirr   !>*slnrt      ̂      I      Halt   anj  fwiruirui.ir     :r.     Î  .-.i 

'     '    '     '     '    ■         ■   ■■    M«  ar,.'        '     '. 
■^o  I).- 

■1. IKON  MIM.VC: 

'«TmacALLT  OrKBATEO   Mike.     Iron   Mints  «i   Pun  Hrurs-,   N.Y  .  CharU»   A  ,\|, 
Hi...  I  I,       Kb,   4  Mm  ."    -i    '■•     ' -■   >•'.•    .-■   •"-■>    '.r......    .  ̂ ^  ;*<„,..>     ..  s^urr...  :.    „.,„.,_■.. a  orr«  are  '  ri» 

IKON'.  PIG 

LABOK 

_  1    .  ...  .. 

at.  . -'«^  __       .     ̂  
-<-u-         «irmanoM  or      lAraaioiite    OvrratWB.    T.    J      li>nar«*.     OA<*H    nv> 

rJ.  i. 

K.v    Ki>cr     «i.J  ""^.•^ 

patrlilrti  (•>   .• ''  ̂ '  KiVAUa.     Sf  Mlttr 

>\    A    1   .!  1    .■  ,ttr->  If:    M.I    I     1"!   .  IitrJ    1^«>  n. 



116 JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 

LUBRICANTS 

Engine.  Dilction  by  Fuel.  Dilution  o(  Engine  Lubricants  by  Fuel.  Gustave 
 A. 

Kramer.  Jl.  Soc.  Automotive  Engrs..  vol.  6,  no.  2,  Feb.  1920,  pp.  123-1215. 
13  figs.  Experiments  to  determine  effect  of  dUutlon  by  fuels  on  viscosities  ot 
lubricants,  fuels  being  diluted  either  by  average  grade  of  fuel  gasoline  or  Dy 

commercial  kerosene.  Use  of  oil  renovator  as  part  of  engine  itself  is  suggested. 

The  Proper  Balancing  of  Fuel,  Lubricant  and  Motor,  William  1.  Parisli. 

fWlech.  Eng.,  vol.  42,  no.  3.  Mar.  1920,  pp.  164-168,  8  figs.  Experiments 
conducted  to  determine  cause  of  dilution  of  motor  lubricating  oil  demonstratea, 

it  is  claimed,  that  it  is  due  mainly  to  leakage  past  piston  rings  during  compres- 
sion stroke.  It  is  recommended  that  selection  of  motor  oil  for  given  motor  be 

based  upon  scientific  grounds  and  that  engines  be  designed  to  permit  entire 
consumption  of  fuel  on  top  of  pistons. 

LUBRICATION 

Theobt  op.  Notes  on  the  Theory  and  Practice  of  Lubrication,  J.  P.  Hainer.  Man- 
Ling  Engr..  vol.  6.  no.  10,  Feb.  1920,  pp.  239-243,  4  figs.  Mechamcs  of 

parallel  surface  in  relative  tangential  motion  is  discussed  and  equations  are 
derived  for  tangential  forces  operating  and  diagrams  of  pressure  are  constructed. 

MACHINE  DESIGN 

Laboe-Savinq  Machinery.  Specialization  in  Design  of  Labour-Saving  Machine, 
C  H.  Smith,  Eng.  &  Industrial  Management,  vol.  3,  no.  9,  Feb.  2b,  1920, 

pp  266-270  Suggestions  in  regard  to  designing  and  installing  of  labor-saving 
machines.    Paper  read  before  Birmingham  Assn.  of  Mechanical  Engrs. 

WoHKiNa  Out  Details.  Designing  a  Special  Machine.  Machy.  (Lond.),  vol.  .15, 

no  385.  Feb.  12.  1920.  pp.  609-612.  6  figs.  Value  of  schedules  in  working 

out  preliminary  details  is  illustrated  by  working  out  example  of  special  duplex 
grinaing  machine. 

MACHINE-TOOL  INDUSTRY 

Chinese  Markets.  China  as  a  Machine  Tool  Market.  Julean  Arnold.  Machy. 

(N  Y  ),  vol.  26,  no.  7,  Mar.  1920,  p.  616.  Writer,  who  is  American  commercial 
attaché  at  Pekin,  China,  gives  his  views  of  possibilities  of  future  machine  tool 

trade  with  China,  and  points  out  that  Chinese  engineering  schools  provide 
one  of  the  best  means  for  advertising  American  machine  tools  to  Chinese. 

MACHINE  TOOLS 

\meric  IN,  French  Desiand  for.  American  Machine  Tools  Needed  in  France. 

I,  W  Alwyn-Schmidt.  Am.  Mach.,  vol.  51,  no.  19,  Nov.  6,  1919,  pp.  825-826. 
■  It  is  pointed  out  that  during  first  four  months  of  1919  value  of  American 
machine  tools  shipped  to  France  reached  $5.000,000.  Factors  advised  to 

be  taken  into  consideration  in  studying  present  and  future  machine-tool  needs 
of  France  are  destruction  of  industrial  equipment  in  northeastern  France  and 
likely  expansion  of  French  iron  industry  following  acquisition  of  iron  mines 
of  Lorraine. 

Feeds  and  Speeds.  The  Androuin  Progression  Ratio  for  Speeds  and  Feeds  for 
Machine  Tools,  Machy.  (Lond.).  vol  15.  no.  385,  Feb.  12,  1920,  pp.  613-616. 
1  fig.  Proposes  progressive  ratio  of  1.259,  that  is.  1  K  approximately.  It 
is  claimed  that  this  series  ratio  facilitates  calculation  of  cutting  times. 

Translated  from  Bulletin  de  la  Société  d'Encouragement  pour  l'Industrie Nationale. 

Inertia  Effects.  Inertia  Effects  in  the  Operation  of  Shop  Machinery,  C.  E. 
Clewell,  Am.  Mach.,  vol.  51,  no.  13,  Sept.  25,  1919,  pp.  607-609,  6  figs. 
Discusses  problem  of  inertia  in  quick  acceleration  and  retardation  of  machine 
tools  with  reference  to  frequent  reversals  of  planing,  shaping  and  punching 
machines.  Notes  are  included  on  reduction  of  inertia  in  pulleys  by  use  of 
aluminum  and  on  ways  of  reducing  inertia  in  a  rapidly  revolving  motor  that 
is  subject  to  frequent  reversals. 

Magazine  Feeds  for.  Maganize  Feed  Mechanisms,  Edward  K.  Hammond. 
Machy.  (N.  Y.),  vol.  26,  no.  7,  Mar.  1920,  pp.  593-601,  19  figs.  Description 
of  mechanisms  and  mechanical  movements  used  in  design  of  magazine  feeding 
devices  for  automatic  machines  employed  by  Diamond  Chain  &  Mfg.  Co. 
Their  advantages  are  pointed  out. 

^L\GNETS 

Permanent.  Lines  op  Force  in.  Dependence  of  Temperature  Coefficients  of 
Permanent  Magnets  on  Their  Form  (Uber  die  Abhângigkeit  des  Temperatur- 
koeffizienten  permanenter  Magnete  von  deren  Gestalt).  E.  Gumlich.  Annalen 
der  Physik.  vol.  59,  no.  7,  Sept.  4,  1919,  pp.  668-688,  6  figs.  Experimental 
determination  of  distribution  of  lines  of  force  in  a  simple  horseshoe  magnet, 
both  open  and  closed.     Information  from  Natl.     Physical  and  Tech.  Inst. 

MAGNETOS 

Magnets  for.     See  Steel,  Magnet. 

MALLEABLE   IRON 

Research.  Research  Work  on  Malleable  Iron,  Enrique  Touceda.  Can.  Foundry- 
man,  vol.  11,  no.  2,  Feb.  1920,  pp.  40-41,  6  figs.  Results  of  4  years  of  research 
work  for  American  Malleable  Casting  -Association.     (Concluded.) 

METALS 

NoN-FERROtrs  Prices  in  1919.  Exports  Sustain  Metal  Markets.  Iron  Trade  Rev., 
vol.  66,  do.  1,  Jan.  1,  1920,  pp.  11.3-114.  It  is  stated  that  heavy  demands 
from  abroad  are  partially  met,  despite  exchange  rate,  while  domestic  require- 

ments for  most  non-ferrous  metals,  except  copper  and  brass,  are  slack.  'Table 
of  average  monthly  non-ferrous  prices  in  1919  is  presented. 

Progress  in  1919.  The  Year's  Progress  in  Metals.  Metal  Industry  (N.  Y.),  vol.  18> 
no.  2,  Feb.  1920.  pp.  85-86.  Review  of  important  work  conducted  in  United 
States  and  England  on  metals  and  alloys.  Abstracts  are  presented  of 
important  articles  which  have  appeared  in  technical  papers  in  both  countries. 
(Concluded.) 

See  also  Ores. 
METEOROLOGY 

Brightness  of  Sky.  The  Brightness  of  the  Sky,  A.  F.  Moore  and  L.  M.  Abbot. 
Smithsonian  Misc.  Coll..  vol.  71,  no.  4.  Feb.  4.  1920.  30  pp.,  2  figs.  Account 
of  set  of  observations  made  at  Hump  Mountain,  Elk  Park,  N.  C,  from  July 
1917  to  April  1918,  with  pyranometer,  an  instrument  constructed  by  Smith- 

sonian Instn.  for  purpose  of  measuring  radiation  of  various  kinds.  Measure- 
ments were  made  on  intensity  of  radiation  from  sky,  clear,  hazy,  cloudy  and. 

foggy;  radiation  under  trees,  plants,  etc.;  snow  reflection,  radiation,  etc. 
Instrument  was  taken  to  Calama,  Chile,  and  other  sky-radiation  meastire- ments  were  made  there. 

Pressure  and  Weight  of  Air  vs.  Altitude.  Experimental  Laws  of  Variation  of 
Barometric  Pressures  and  Specific  Weight  of  Air  with  altitude .  (Lois  expéri- 

mentales des  variations  de  la  pression  barométrique  et  du  poids  spécifique 
de  l'air  avec  l'altitude),  Rodolphe  Soreau.  Aérophile,  vol.  27,  no.  21-22. 
Nov.  1-15,  1919,  pp.  33,5-342,  1  fig.  Barometric  formuliB  derived  from 
fundamental  differential  equation  combining  pressure,  specific  weight  and. 
altitude.     Records  of  observations  at  various  places  are  also  given. 

Temperature  Equation.  Determination  of  Normal  Temperatures  by  Means 
of  the  Equation  of  the  Seasonal  Temperature  Variation  and  a  Modified 
Thermograph  Record,  F.  L.  West,  N.  E.  Edlefsen  and  S.  Ewing.  Jl.  Agricul- 

tural Research,  vol.  18,  no.  10,  Feb.  16,  1920,  pp.  499-510,  6  figs.  It  is  illus- 
trated how  equation  can  be  derived  from  observations  of  Weather  Bureaii 

for  determining  normal  temperature  at  certain  place  at  an  assigned  hour  of 
day  on  particular  day  of  year. 

METRIC  SYSTEM 

Export  Trade  and.  The  Metric  System  and  Our  Export  Trade.  Chem.  Engr.. 
vol.  2S.  no.  2,  Feb.  1920,  49-50.  Bureau  of  Standards  is  quoted  as  expressing 
opinion  that  American  exporters  are  hampered  by  retention  of  present  systoni 
of  measurement.     It  is  stated  that  34  countries  have  adopted  metric  system. 

MILLING 

Fl-XTURE  FOR.  Some  Examples  of  Profile  Milling  Practice,  F.  Scriber.  Can. 
Machy.,  vol.  23,  no.  9,  Feb.  26,  1920,  pp.  215-218,  12  figs.  Various  fixtures 
are  shown  and  discussed. 

MILLING   MACHINES 

Bracings  for.  Recent  Machine  Tool  Developments — XI.  Joseph  Horner.  Eng.,. 
vol.  109,  no.  2825,  Feb.  20,  1920,  pp.  236-239,  32  figs.  Details  of  bracings 
for  pillar  and  knee  machines,  Lincoln  machine  braces,  gear-cutter  bracings and  shapers. 

Ingersoll  Circular-Table.  IngersoU  Circular-Table  Continuous  Milling; 
Machines,  J.  V.  Hunter.  Am.  Mach.,  vol.  61,  no.  21,  Nov.  27-Dec.  4.  1919, 
pp.  915-918,  7  figs.  Types  of  continuous  milling  machines  that  have  been 
developed  for  maximum  production  with  minimum  labor. 

Ingersoll  Differential  Type.  The  Ingersoll  Differential-Type  Continuous. 
Milling  Machine.  J.  V.  Hunter.  Am.  Mach.,  vol.  51,  no.  14,  Oct.  2.  1919. 
pp.  645-650,  7  figs.  Outstanding  features  are  said  to  be;  (1)  Large  capacity 
on  relatively  large  pieces  of  work  in  connection  with  minimum  amount  of 
floor  space;  (2)  small  amount  of  labor  required,  only  one  operator  being 
required;  and  (3)  fact  that  it  carries  large  number  of  milling  cutters,  each 
of  which  may  be  arranged  for  simultaneous  operation  of  different  pieces  of work. 

Spline,  Two-Spindle.  Two-Spindle  SfHine  Milling  Machine.  Can.  Machy., 
vol.  23,  no.  9,  Feb.  26,  1920,  pp.  228-229,  4  figs.  Description  and  illustrations, 
of  machine  recently  placed  on  market  by  Taylor  &  Fenn  Co.,  Hartford,  Conn. 

MINE   HOISTING 

Electric  Controllers  for.  Electric  Controllers  for  Mine  Hoists,  W.  C.  Goodwin. 
Elec.  Jl.,  vol.  17,  no.  3,  Mar.  1920,  pp.  119-122,  6  figs.  Typical  installation 
of  high-voltage  electric  motor  mine  hoist. 

WiNDlNG-RoPE  Stresses.  Winding  Ropes  and  Bending  Stresses,  O.  Speer.  Colliery" 
Guardian,  vol.  119,  no.  3085,  Feb.  13,  1920,  p.  449,  7  figs.  W;riter  holds  that 
spirally  twisted  wires  in  rope  are  more  flexible  than  same  wire  straightened; 
out.  Deductions  from  winding  rope  statistics  of  the  Dortmund  district. 
(Translated  from  Gliickauf.) 

MINE  TIMBERING 

Failure.  Failure  of  Mine  Timbers.  George  J.  Young.  Eng.  &  Min.  Jl.,  vol.  109,. 
no.  10,  March  6,  1920.  pp.  611-612,  2  figs.  Influence  of  ventilation  and  high, 
temperatures  in  reducing  strength  of  timbers. 

.MINERALS 

V.  S.,  Sources  op  Supply.  Our  Mineral  Supplies,  H.  D.  McCaskey  and  E.  F. 
Burchard.  Dept.  of  Interior.  U.  S.  Geol.  Survey,  Bui.  666,  1919,  27S  pp. 
Compilation  of  reports  issued  by  U.  S.  Geol.  Survey.  Each  report  discusses, 
source  of  supply  of  mineral  considered,  its  uses,  both  in  peace  and  in  war, 
and  normal  demand,  and  for  some  minerals  probable  demand  under  war- conditions  is  indicated. 

I 
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TuuES.  Tube  Weldiii/r  by  the  0\y-Ac,Ptylcno  Process.  F.  W.  Smith.  Am.  Mach.. 
vol.  51.  no.  20.  Nov.  13-20.  1919,  pp.  S45-S48,  0  figs.  It  is  pointed  out  that 
as  tubes  welded  by  oxy-acetylcnc  process  arc  almost  invariably  batt-welded, 
heat,  which  is  applied  to  soaiu  only,  must  be  of  intensity  to  raise  edges  under 
flame  immediately  to  fusing  point.  Material  from  which  tubing  is. made 
is  usually  low-carbon  steel. 

See  Foundries,   Welding,  Applications  of. 

PAPER  MILLS 

IlyDHOELECTRic  Drive.  Elcctric,  Steam  and  Water- Power  Drive  in  a  Paper  Mill. 
Elec.  Rev.,  vol.  70.  no.  0.  Feb.  28.  1920.  pp.  345-347.  6  figs.  Hydroelectric 
unit  comprises  907-kva.  Three-phase  alternator  operating  at  2300  volts. 
60  cycles,  and  driven  by  39-in.  S.  Morgan  Smitii  water  turbine  having  speed 
of  240  r.p.m.  and  equipped  with  Woodward  governor. 

PATENTS 

Vviti\TiON  OF  IxvEXTiox.     Patenting  and  Promoting  Inventions,  Mois  H.  Avram. 

"  Chem.  Engr..  vol.  28.  no.  2,  Feb.  1920.  pp.  37-40.     It  is  pointed  out  that value  of  an  invention  can  be  estimated  only  after  careful  survey  of  market  it 
is  designed  to  supply.     It  is  held  that  such  survey  is  as  indispensable  as 
investigation  of  technical  character  of  invention. 

PATTERNS 

TuRNi>rG  OF.  Notes  on  Pattern  Turning.  Model  Engr.  &  Elecn.,  vol.  42,  no.  982, 
Feb.  19, 1920.  pp.  178-183,  34  figs.  Details  and  illustrations  of  typical  examples. 
(Continuation  of  serial.) 

PAVEMENTS 

CoxsTRUCTiox  Statistics.  Annual  Paving  Statistics — IV,  Public  Works,  vol.  4S, 
no.  7.  Feb.  28,  1920,  pp.  150-151.  Facts  and  figures  in  tabulated  form  from 
several  hundred  cities  concerning  amount  and  nature  of  work  done  by  each 
during  19  IS. 

PAVEMENTS,  ASPHALT 

New  York  City.  Resurfacing  Asphalt  Pavements  in  New  York.  Public  Works, 
vol.  48.  no.  8,  Mar.  6,  1920.  pp.  170-172,  2  figs.  Describes  how  city  forces 
removed  about  half  an  inch  of  worn  and  deteriorated  wearing  surface  without 
injuring  remainder  and  replaced  it  with  new  asphalt  thoroughly  welded.  It 
is  said  that  183,000  yd.  were  resurfaced  in  1919  at  cost  of  less  than  SI  per  yd. 

PAVEMENTS.   CONCRETE 

Desigx  Fundamental  Considerations  for  Concrete  Pavement  Design,  S.  T.  Morse. 
Èng.  &  Contracting,  vol.  53.  no.  9,  Mar.  3,  1920.  pp.  245-247.  Writer  describes 
effect  of  roadway  width  on  thickness  of  pavement  and  gives  formula  for  design 
of  concrete  slabs.  Reference  is  made  to  Prof.  Duff  A.  Abrams'  tests  at  Lewis Inst.,  Chicago. 

PAVEMENTS,   WOOD-BLOCK 

Economical  Value.  Wood  Block  Paving,  Walter  Buehler.  Jl.  West.  Soc.  of 
Engrs.,  vol.  25,  no.  3,  Feb.  5,  1920,  pp  73-84  and  (discussion)  pp.  84-92, 
6  figs,  inspection  of  creosoted-block  pavements  in  loop  district  of  Chicago 
is  said  to  demonstrate  that  these  pavements  have  been  an  economic  investment. 

PETROLEUM 

Bibliography.  Recent  Articles  on  Petroleum  and  Allied  Substances.  Monthly 
Reports  of  Investigations.  Bur.  of  Mines,  Feb.  1920.  33  pp.  Covering  history, 
geologj'  and  origin,  development  and  production,  transportation,  storage 
and  distribution,  properties  and  their  determination,  refining,  and  utilization. 

Origix  of.  The  Origin  of  Petroleum.  I.  A.  Stigand.  Min.  Mag.,  vol.  22,  no.  1.  Jan. 
1920.  pp.  11-22.  Author  reviews  various  theories  put  forward  to  explain 
origin  and  lays  particular  stress  on  marine  sources  of  origin,  especially  small 
forms  of  organism,  both  animal  and  vegetable  and  adduces  new  evidence  in 
favor  of  this  theory.  Summary  of  required  conditions  or  factors  for  produc- 

tion of  deposits  of  petroleum,  originating  from  organic  matter. 

Uxited  St\tes.  Reserves  of.  The  Petroleum  Re'serves  of  the  LTnited  States, Petroleum  Times,  vol.  3.  no.  59,  Feb.  21,  1920.  p.  190.  It  is  said  that  Dr.  David 
White,  chief  geologist  of  U.  S.  Geol.  Survey,  forecasts  exhaustion  in  twenty 
years,  total  available  supply  being  approximately  7,000,000,000  bbl. 

See  also  Oil. 
PHOSPHATES 

Mining  of.  Hydraulic  Methods  in  the  Florida  Phosphate  Fields,  Victor  J.  Milkowski. 
Rock  Products,  vol.  23.  no.  3,  Jan.  31,  1920,  pp.  17-19.  5  figs.  Sketch  showing 
arrangement  of  nozzles  and  sumps. 

PHOTOGRAPHY 

Aeri.il.     See  Aerial  Photoaraphy. 

PHOTOTELEGRAPHY 

Method.  Method  for  Conversion  of  Light  Rays  into  Code  Characters  for  Photo- 
telegraphy (Anordnung  zur  Umwandlung  von  Lichtstrahlen  linlSchriftzeichen 

fur  Lickttelegraphic).  Georg  Schmidt.  Elektrotechnischer  Anzeiger.  vol.  36, 
no.  90,  Aug.  26,  1919.  pp.  420-422,  1  fig.  Details  of  new  method  and  device  for 
converting  rays  of  light  by  means  of  selenium  or  similar  photoelectric  cells 
into  mechanical  work.  Discovery,  it  is  ert  forth,  is  for  pvu-pose  of  establishing 
by  means  of  differential  connection  system,  electric  connection  in  one  or  more 
local  circuits  under  any  lighting  conditions  either  by  day  or  night. 

PIERS 

See  Terminais.  Marine,  Piers. 

PIPE 

Lead,  Extrusion  of.  The  Extrusion  of  Lead  Pipe,  Ellsworth  Sheldon.  Am. 
Mach.,  vol.  51,  no.  21.  Nov.  27,  Dec.  4.  1919,  pp.  909-913,  10  figs.  Possibility 
of  extruding  iron  is  mentioned  and  notes  are  added  on  lead  refining  and  alloying, 
and  making  shrapnel  balls. 

Standard  Thre.\.D3  for.  Gauging  American  Standard  Pipe  Threads,  J.  H. 
Rodgers.  Can.  Machy.,  vol.  23.  no.  S,  Feb.  19,  1920,  pp.  195-198,  15  figs. 
Summary  or  revised  formulation  of  Briggs'  standard  and  gaging  system 
adopted  by  different  manufacturers  of  pipes,  valves  and  fittings. 

PIPE,   CAST-IRON 

Centrifugally  Cast.  Centrifugally  Cast  Pipe  in  South  America,  Iron  Age,  vol.  104. 
no.  13,  Sept.  25,  1919.  pp.  863-865,  7  figs.  Account  of  new  plants  in  Brazil 
and  Argentine  using  the  DeLavaud  process  of  iron  pipe.  Notes  on  method 
of  tapping  hot  iron  from  cupolas  at  plant  in  Buenos  Aires. 

Joints.  Cast  Iron  Pipe  Joints.  Gas  Industry,  vol.  20,  no.  2,  Feb.  1920,  pp.  43-i6. 
Report  of  Committee  appointed  by  American  Gas  Association  to  prepare  satis- 

factory design  for  joints  for  cast  iron  mains.  New  design  of  bell  for  tentative 
alternating  standard  is  recommended. 

PIPE,   CONCRETE 

Pressure,  Tests  of.  Reinforced  Concrete  Pressure  Pipe  Test  Concrete  Products, 
vol.  18,  no.  2.  Feb.  1920,  i^p.  13-15.  3  figs.  Service  tests  of  Meriwether  rein- 
forced-concrete  pressure  pipe  which  is  designed  for  use  in  water  conduits, 
power-house  and  similar  work  requiring  watertight  pipe. 

PLATINUM 

Can.\dian  Deposits.  Possibilities  for  Platinum  in  Western  Canada,  W.  L.  Uglow. 
Can.  Min.  Inst.  Bui.,  no.  95,  Mar.  1920,  pp.  207-220.  It  is  concluded  from 
survey  of  platinum-bearing  deposits  that  possibilities  for  future  supply  of  metal 
are  good  Rules  are  formulated  for  distinguishing  rocks  and  ore  bodies  which 
may  be  possible  carrier  of  platinum. 

German  Production,  1919.  German  Potash  Production  and  Prices.  Cement,  Mill 
&  Quarry,  vol.  16.  no.  4,  Feb.  20,  1920,  pp.  19-21.  According  to  Commercial 
Attache  Edwards  at  The  Hague.  Netherlands  German  Potash  Syndicate  reports 
total  production  of  actual  potash  for  1919  at  946.000  tons,  of  which  264.000 
tons  were  sold  abroad,  remainder  meeting  about  41  per  cent  of  home  require- 

ments. » 

POWER  GENERATION 

Europe,  Progress  in.  Progress  of  Power  Engineering — I,  L.  W.  Alwyn-Schmidt. 
Power  Plant  Eng.,  vol.  24,  no.  5,  March  1,  1920,  pp.  2G8-270.  Analysis  of 
recent  developments  in  Europe  based  on  U.  S.  consular  and  commercial 
reports.     Opportunities  for  American  trade  are  pointed  out. 

Progress  in.  Progress  of  Power  Engineering — II,  L.  W.  Alwyn-Schmidt.  Power 
Plant  Eng.,  vol.  24,  no.  6,  Mar.  15.  1920,  pp.  321-.323.  Review  of  power 
developments  in  Asia,  Australia,  and  South  and  Central  America  during  last 
few  years,  and  possibilities  for  future  expansion. 

Repair  Shops.  The  Power  Plant  Repair  Shop.  Power  Plant  Eng.,  vol.  24,  no.  5. 
March  1.  1920,  pp.  271-274.  5  figs.  Suggests  outhne  of  equipment,  location 
and    arrangement    for    shop    suited    to    medium-size    plant. 

PRECIPITATION 

Electrical.  Bibliography  of.  Bibliography  of  Selected  Articles  on  Electrical 
Precipitation  of  Suspended  Matter.  Cement,  Mill  &  Quarry,  vol.  16,  no.  4, 
Feb.  20,  1920.  p.  IS. 

'  See  also  Gases,  Cleaning  by  Eleclriciiy. 

PULLEYS 

See  Machine  Tools,  Lnerlia  Effects, 

PULVERIZED   COAL 

Advantages.  Pulverized  Coal  for  Fuel  Makes  Good  Saving  in  Milwaukee,  John 
Anderson.  Elec.  Ry.  Jl.,  vol.  55.  no.  10,  March  6,  1920.  pp.  473-477,  1  fig. 
Ease  with  which  fuel  feed  and  draft  and  controlled,  ability  to  take  and  drop 
heavy  overloads  quickly  without  waste,  thorough  combustion  and  uniformly 
high  efficiency  are  claimed  as  advantages  of  pulverized  coal. 

Blast  Fornaces.  Use  in.  Progress  in  the  Use  of  Pulverized  Fuel  in  Blast  Furnaces, 
W.  L.  Wotherspoon.  Iron  &  Steel  of  Canada,  vol.  3.  no.  1.  Feb.  1920.  pp.  5-8. 
2  figs.  Description  of  Vortex  tuyere  and  its  adaptation  to  form  small  combus- tion chamber. 

Canadian  Report  on.  The  General  Fuel  Situation  in  Canada.  Power  House, 
vol.  13.  no.  4,  Feb.  20,  1920,  pp.  76-77.  Abstract  of  report  of  Commission  of 
Conservation,  Ottawa,  on  pulverized  coal. 

Central  Stations.  Pulverized  Coal  in  Central  Stations.  John  Anderson.  Elec. 
World,  vol.  75.  no.  11.  Mar.  13.  1920.  pp.  589-591.  2  figs.  In  tests  conducted 
by  engineers  of  Milwaukee  Elec.  Ry.  &  Light  Co.  efficiency  of  SO  per  cent  is 
said  to  have  been  obtained  for  pulveri zed-fuel  installation. 
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R.\ILWAY  TRACK 

Haij-ast  \  Scientific  Study  of  Railway  Track  Under  Load— II  Ry.  Age,  vol.  6S, 

no  I'l  Mar.  12,  1920,  pp.  775-779.  Results  of  field  and  laboratory  teats  are said  to  have  indicated  that  presence  of  ballast  above  level  of  bottom  ol  tie 

has  little  influence  on  quiescent  load  which  will  bo  carried  before  ballast 

will  or  out  from  under  tie  and  allow  it  to  settle,  but  that  under  repeated 

applications  of  load  and  particularly  under  jarring  and  vibratory  loads  ultunate 

carrying  capacity  of  ballast  is  considerably  increased  by  raising  level  ol  ball- ast surface  to  top  of  tie. 

Report  of  Committee  II— On  Ballast.  Bui.  Am.  Ry.  Eng.  Assn.,  vol.  21, 
no  222.  Dec.  1019.  pp.  365-409,  15  figs.  Standardization  of  ballast  tools  is 

suggested;  specifications  are  recommended  for  storm  ballast,  and  instructions are  formulated  to  govern  ballasting  on  operated  line. 

Fishplates.  Experiments  on  the  Strength  and  Deflection  of  Fishplates  Made, 

E  W  Stoney.  Indian  Eng.,  vol.  67.  no.  4,  Jan.  24,  1920,  p.  52,  2  figs.  Tabular 
"Statement  showing  results  obtained  in  testing  strength  of  Madras  Railway 

fishplates  and  rail  joints  is  presertted  and  illustration  is  given  of  two  forms  ot 
cast-iron  joint  sleepers,  designed  by  writer,  one  for  supported  joint  and  one 
for  suspended  joint. 

Frog  Angles,  Measuring  of.  Model  Railway  Matters— VI.  Model  Engr.  & 
Elecn.,  vol.  42,  no.  983,  Feb.  26,  1920,  pp.  197-199,  4  figs.  Details  of  curves, 

points  and  crossings.  Method  of  measuring  railway  frog  angles  and  of 
calculating  length   of   cross-overs. 

Slip  Roads,  Shortening  of.  Devices  for  Shortening  Slip  Roads,  A.  Goupil.  Bui. 

Int.  Ry.  Assn.,  vol.  l.nos.  4-5-6,  Oct.-Nov.-Dec.  1919,  pp.  245-249,  7  figs 
By  lengthening  connecting  curve  of  switch  by  eliminating  continuation  ot 
nose  of  frog  to  mathematical  intersection  point.  Translated  from  Génie 
Civil. 

Stresses  Under  Load.  A  Scientific  Study  of  Railway  Track  Under  Load.  Ry. 

Age,  vol.  68,  no.  10,  Mar.  5,  1920,  pp.  670-673,  2  figs.  Investigations  of 
Special  Joint  Committee  of  Am.  Soc.  Civil  Engrs.  and  Am.  Ry.  Eng.  Assn. 

Tib  Tamper,  Electric.  The  Jackson  Electric  Tie  Tamper.  Ry.  Rev.,  vol.  66, 
no.  3,  Jan.  17,  1920,  pp.  90-93,  5  figs.  Tamper  consists  of  electric  motor, 
thé  shafts  of  which  carries  unbalanced  weight  which  revolving  at  3600  r.p.m. 
causes  motor  to  vibrate. 

Ties  Casi^Iron.  Experiments  made  to  Determine  the  Strength  of  Cast-iron 
Bowl  Sleepers,  E.  W.  Stoney.  India  Eng.,  vol.  67,  no.  6,  Feb.  7,  1920,  pp. 
80-81,  13  figs.,  on  two  supp.  plates.  Weight  of  479  lb.  was  allowed  to  fall 
from  heights  from  1  ft.  6  in.  increasing  by  from  3  to  6  in.  till  failure  took  place. 
Results  are  shown  in  tabular  statement  and  diagrams  are  included  indicating 

'  particulars  of  ties  tested  and  manner  in  which  each  failed. 

Ties  Durability  of.  Report  of  Committee  III— On  Ties.  Bui.  Am.  Ry.  Eng 
Assn:,  vol.  21.  no.  223,  Jan.  1920,  pp.  521-560,  11  figs.  Account  of  experimental 
study  undertaken  to  determine  effect  of  design  of  tie  plates  and  spikes  on  dura- 

bility of  cross-ties. 

RAILWAYS 

Fr  ÏNCE.  The  Railways  of  France,  Charles  Weiss.  Cornell  Civ.  Engr.,  vol.  28,  no.  4, 
Jan.  1920.  pp.  179-185.  1  fig.  Account  of  war  and  peacetime  operation,  station 
and  other  facilities,  rolling  equipment,  track,  signals,  etc. 

Square,  Milling.  Milling  Square  Threads.  Francis  W.  Shaw.  Machy.,  vol.  15^ 
no.  385,  Feb.  12,  1920,  pp.  627-630,  5  figs.  Attempts  to  evolve  cutter  to  mill 
square  thread  are  reviewed  and  it  is  concluded  that  "while  the  possibility  exists- of  cutting  by  thread  milling  an  approximately  correct  square  thread,  the 
expense  of  making  special  cutters  is  not  warranted  in  view  of  the  existence 

of  the  readily-producible  'acme'  thread." 

Standards  for.  Standards  for  Screw  Threads,  Herbert  T.  Wade.  Soi.  Am. 
Monthly,  vol.  1,  no.  2,  Feb.  1920,  pp.  149-153,  S  figs.  Discusses  possibility, 
of  evolving  universal  and  international  system. 

SEARCHLIGHTS 

Carbon-Arc.  Carbon  .\rcs  for  Searchlights,  C.  C.  Paterson,  J.  W.  T.  Walsh,  A.  K. 
Taylor  and  W.  Barnett.  Jl.  Inst.  Elec.  Engrs.,  vol.  58,  no.  287,  Jan.  1920. 
pp.  83-97  and  (discussion)  pp.  97-106,  20  figs.  Experiments  at  National: 
Physical  Laboratory  undertaken  at  request  of  British  Admiralty,  with  object 
(1)  to  develop  the  best  method  of  testing  carbons  in  order  to  prove  their  value 
for  searchlights,  (2)  to  compare  relative  qualities  of  existing  carbons,  other  than- 
flame  carbons,  for  producing  high-intensity  searchlight  beams,  (3)  to  determine 
what  improvement  can  be  made  either  in  the  carbons  themselves  or  in  the 
methods  of  burning  them. 

Photometry  of.  Photometry  of  Searchlights — II  (Ueber  das  Photometrieren  von- 
iScheinwerfen) ,  Georg  GerlhofF  and  Helmuth  Schering.  Zeitschrift  fur  Beleuch- 
tungswesen  Heizungs — u.  Liiftungstechnik.  no.  17-18,  Sept.  1919,  pp.  83-89, 
13  figs.  Explains  theoretical  and  practical  fundamental  principles  of  photo- 

metry of  the  maximum  and  medium  intensity  of  a  searchlight  with  usual  light sources. 

SELENIUM 

Applications.  Practical  Applications  of  Selenium — II  and  III,  Louis  Ancell. 
Sei.  Am.  Monthly,  vol.  1,  nos.  2  and  3,  Feb.  and  Mar.  1920,  pp.  157-159. 
4  figs.,  and  253-255,  5  figs.  Feb.:  Its  utilization  in  biological  chemistry 
and  in  glass  and  rubber  industries.  Mar.;  Utilization  for  controllings 
draft  of  factory  chimneys  and  in  telemechanics.  Translated  from  Chimie- et  Industries. 

SEMI-DIESEL  ENGINES 

Vicker-Petters.  Vickers-Petters  Semi-Diesel  Marine  Oil  Engine.  Eng.,  vol.  109, 
no.  2825,  Feb.  20,  1920,  pp.  246  and  248,  5  figs.,  4  on  supp.  plate.  Described 
as  2-cycle  type  with  crank-case  compression,  and  made  in  sizes  from  10-b. 
hp.  to  450-b.  hp.  with  from  one  to  six  cylinders. 

SEWAGE   TREATMENT 

Activated  Sludge.  Manchester's  Experience  with  Activated  Sludge.  Contract 
Rec  ,  vol.  34,  no.  8,  Feb.  25,  1920,  pp.  180-182.  Excerpts  of  reports  of  Man- 

chester (Eng.)  River  Department  in  which  reference  is  made  to  activated  sludge 
sewage  purification  plant  in  the  city.  Average  of  172.000  gal.  per  day  of 
sewage,  which  are  screened  and  passed  through  detritus  tanks,  are  treated. 
Tabulated  date  on  typical  average  analytical  returns. 

SEWER  CONSTRUCTION 

SAND 

Horizontal  Pressure  of.  Experiments  on  the  Horizontal  Pressure  of  Sand,  Pon- 
sonby  Moory  Crosthwaite.  -  Eng.,  vol.  109,  no.  2825,  Feb.  20,  1920,  pp.  253- 
254.  Results  of  experiments  recently  made  by  author  to  ascertain  angle  of 
internal  friction  in  sand,  clay  and  other  materials  by  loading  a  plunger  of 
known  diameter  and  measuring  penetration  caused  by  known  weights.  Author 
presents  conclusions  drawn  from  his  investigations.  Abstract  of  paper  read 
before  Instn.  C.  E. 

SAWS 

Band.  Horizontal  Log-Cottinc.  Horizontal  Log-Cutting  Band  Saw,  Eng., 
vol.  109,  no.  2825,  Feb.  20,  1920,  pp.  256-257,  9  figs.  Description  and  illus- 

trations of  improved  tensioning  gear  applied  to  horizontal  log-cutting  band 
saws,  constructed  by  Thomas  Robinson  &  Son,  Ltd.,  Rochdale,  England. 

Brooklyn,  N.Y.  Ralph  Avenue  Sewer,  Brooklyn.  Public  Works,  vol.  48,  no.  7. 
Feb.  28,  1920,  pp.  145-146,  3  figs.  Details  of  construction-  Account  of 
deep-sheeted  trench  excavated  by  steam  shovel  and  clamshell  buckets  and 
large  invert  concrete  far  in  advance  of  arch.  Plant  is  said  to  be  largely  operated 
by  electric  power. 

Calculations  in.  Expedients  for  Sewer  Calculation  (Hilfsmittel  fur  die  Kanalbe- 
rechnung),  H.  Krawinkel.  Gesundheits-Ingenieur,  vol.  42,  no.  41,  Oct.  11, 
1919.  pp.  417-424.  6  figs.  Sewer  calculations  are  discussed  referring  to  rela- 

tions between  such  variable  quantities  as  water  volume  and  velocity,  hydraulic 
co-efficients,  degree  of  roughness,  etc.  Graphic  and  logarithmic  tables  are 
included. 

Reinforced  Concrete.  Storm  Water  Sewer  Construction  at  Hamilton,  O.  Eng. 
&  Contracting,  vol.  53,  no.  10,  Mar.  10,  1920,  pp.  258-261,  6  figs.  Reiaforcedl 
concrete  sewers,  4-ft.  to  5-ft.  8-in.  in  size,  a  total  length  of  4160  ft. 

SCIENTIFIC   MANAGEMENT 

See  Industrial  Management. 

SCREW  MACHINES      ' 
HvND,  Practice  for.  Hand  Screw  Machine  Practice.  Machy.  (N.  Y.),  vol.  20, 

no.  7,  Mar.  1920,  pp.  620-624,  18  figs.  Examples  of  work  finished  in  hand 
screw  machine,  based  on  practice  of  Warner  &  Swasey  Co.,  Cleveland,  Ohio. 

SCREW  THREADS 

PiPB  Threads.     See  Pipe,  Standard  Threads. 

Pitch  and  Angle  Errors,  Compensation  of.  British  Standard  Tables,  for  Use 
in  Engineering  Workshops  giving  Corrections  to  Effective  Diameter  Required 
to  Compensate  Pitch  and  Angle  Errors  in  Screw  Threads  of  Whitworth  Form. 
British  Eng.  Standards  Assn.,  no.  95,  Dec.  1919,  59  pp. 

SEWERS 

Concrete  Storm-Water.  Building  Storm  Water  Sewers  in  Hamilton,  Ohio,  Roger 
B.  McWhorter.  Mun.  &  County  Eng.,  vol.  58,  no.  2,  Feb.  1920,  pp.  62-56,. 
6  figs.  Details  of  concrete  storm-water  sewers  built  by  Miami  Conservancy- 
District  as  part  of  local  flood-proteetion  work. 

Design  op  System.  Design  of  York  Township  Sewerage  System,  J.  M.  M.  Greig. 
Can.  Engr.,  vol.  38,  no.  10,  Mar.  4,  1920,  pp.  255-258,  4  figs.  Description  of 
methods  adopted  in  preparing  report  recently  submitted  to  township  council. 
Paper  read  before  'Toronto  Branch,  Eng.  Inst,  of  Canada. 

Narrow-Gage.  The  Gage  of  Narrow-Gage  Railways  (Die  Spurweite  der  Klein- 
bahnen),  H.  Blum.  Zeitschrift  des  Vereines  deutscher  Ingenieure,  vol.  63, 
no.  39,  Sept.  27,  1919,  pp.  946-951,  1  fig.  Writer  states  that  the  60-€m.  gage 
has  been  found  so  uneconomic  that  not  only  will  its  construction  be  discontinued, 

but  many  lines  now  esisting  will  probably  be  rebuilt  with  wider  gage;  the- 
75-em.  gage  has  given  general  satisfaction;  greatest  possible  standardiza- 

tion and  classification  are  recommended.     (Concluded.) 
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i<ysnj^mc.  The  Employment  of  Old  and  Artificial  Rubber  for  the  Manufacture 
of  Automobile  Tires  During  the  War  (Die  Verwertung  von  Altgummi  und 
kunstlicheni  Kautschuk  wiihrend  des  Kriegos),  H.  IMemniler.  Verhandlungeu 
des  Vereins  zur  Beforderung  des  Gewerbfieisses,  no.  7,  Sept.  1919,  pp.  S3-89. 
Brief  survey  of  what  is  described  as  phenomenal  work  accomplished  by  the 
German  Army  Administration  and  rubber  industry  during  war,  although  it  is 
admitted  that  in  spite  of  these  efforts,  the  final  result  aimed  at  has  not  been 
achieved.  Writer  believes  no  definite  statement  can  yet  be  made  as  to  future 
development  of  synthetic  rubber. 

RUSTPROOFING 

Ei-BCTBic  Process.  Electro  Shcrardizing.  Machy.  (N.  Y.),  vol.  26,  no.  7,  Mar. 
1920.  pp.  649-652,  5  figs.  Describes  apphcation  of  a  rustproof  coating  to 
jniscellaueous  products  including  sheet  metal.  Special  reference  is  made 
to  practice  of  the  Wise  Electro  Sherardizing  Co.,  of  Detroit,  and  the  General 
Electric  sherardizing  equipment.  Limitations  of  sherardizing  process  are  pointed, 
out. 

SHIP  CONSTRUCTION 

I'iHERwooD  System.  An  Analysis  of  Isherwood  System,  John  Flodin.  Int.  Mar. 
Eng.,  vol.  25.  no.  3.  Mar.  1920,  pp.  205-210,  11  figs.  It  is  concluded  that 
Isherwood  system  of  longitudinal  framing  offers  important  advantages  and 
that  disadvantages  are  relatively  slight.     (Concluded.) 

The  Effect  of  the  Isherwood  System.  Shipping,  vol.  10.  no.  10.  Mar.  10, 
1920.  pp.  IS  and  45.  States  that  within  twelve  years  nearly  1300  ships  have 
been  constructed  or  are  now  under  construction  on  longitudinal  systeni  invented 
by  Isherwood  and  that  system  has  had  revolutionizing  effect  on  shipbuilding 
industry. 

Standards  for.  Standards  for  Ship  Construction.  Creighton  Churchill.  Int. 
Mar,  Eng.,  vol.  25.  no.  3.  Mar.  1920,  pp.  198-205.  3  figs.  Chart  showing  relative 

costs  of  9000-deadweight-ton  cargo  vessel  for  different  times  of  building, 
number  of  men  being  the  same;  also  chart  showing  number  of  men  per 
way  (direct  labor)  at  different  man  efficiencies  and  for  efficient  building  pro- 
grams. 

Stebn-Frame  Castings.  Castings  Used  in  Ship  Construction — II,  Ben  Shaw 
and  James  Edgar.  Foundry  Trade  Jl.  &  Pattern  Maker,  vol.  22,  no.  21S.  Feb. 
1920,  pp.  119-125,  29  figs.     Type  of  stern  frame  used  in  single-screw  ships. 

Resistance  Formulae.  Analysis  of  Resistance  of  a  Ship  Based  on  Experiments 
with  Models  (Eine  Zerlegung  des  Schiffswiderstandes  auf  Grund  von  Modellver- 
suchen),Wilhelm  Schmidt.  Schiffbau,  vol.  21,  no.  5,  Dec.  10,  1919,  pp.  174-182, 
11  figs.  Formulée  and  equations  are  presented  and  compared  with  former 

'  formulai.  Differences  between  these  and  the  Froude  tests  are  pointed  out. 
(Concluded.) 

•     .  SHIP   PROPULSION 

Comparison  of  Systems.  Sulzcr  Two-Cycle  Engines  and  the  Propulsion  cf  Cargo 
Boats.  MotoTship,  vol.  5,  no.  3,  Mar.  1920,  pp.  209-212,  11  figs.  Comparison 
with  four-cycle  Diesel  engines,  steam-reciprocating  engines  and  steam  turbines. 

DiESELy-ELECTRTC  Drive.  Converting  the  Ferris-Type  Wooden  Hulls  Into  Diesel- 
Electric  Driven  Motorships.  Renwick  Z.  Dickie.  Int.  Mar.  Eng..  vol.  25, 
no.  3,  Mar.  1920,  pp.  166-169,  5  figs.  How  Winton  Engine  Works,  Cleveland, 
Ohio,  in  collaboration  with  Westinghouse  Electric  &  Manufacturing  Co., 
East  Pittsburgh,  Pa.,  is  manufacturing  direct-connected  stationary  engines 
for  this  purpose  which  are  light  enough  to  allow  main  power  plant  of  vessel 
to  be  placed  on  deck. 

IvTERVAL-CoMBU.sTiox  Engine.  Internal  Combustion  Engine  Used  as  Locomotive 
in  English  Tests.  Henry  F.  Grady.  Bui  Nat.  Ga  Engine  Assn.,  Feb.  1920, 
pp.  17-lS.  It  is  reported  that  oil-burning  apparatus  is  being  installed  in  the 
reconditioning  of  White  Star  liner  Olympic,  and  that  oil-burning  gear  is  also 
being  introduced  in  Mauretania  and  Aquitania,  as  well  as  other  Cunard  and 
associated  vessels  under  construction. 

SILOS 

Loads  in.  Calculation  of  Loads  in  Silos  (Métodos  de  calculo  del  empuje  en  los  silos), 
Fernando  D.  da  Siiva.  Revista  del  Centro  Estudiantes  de  lugenieria,  no.  201, 
Mar.  1919,  pp.  199-200,  4  figs.  Graphs  for  computing  loads  produced  by wheat  and  by  corn. 

SILVER  METALLURGY 

EXTR.A.CTION  AND  REFINING.  The  Extraction  and  Refining  of  Silver,  Meta!  Industry 
(Lond.),  vol.  16,  no.  10,  Mar.  5,  1920,  pp.  193-194.  Summary  of  report  by 
Professor  H.  C.  H.  Carpenter  and  Professor  C.  G.  CuUis  on  World's  Production 
of  Silver,  which  was  included  among  appendices  to  report  of  committe» 
appointed  by  British  Secretary  of  State  for  India  to  inquire  into  Indian 
exchange  and  currency. 

SPARK   GAPS 

Breakdown  Voltage.  The  Breakdown  Voltage  of  a  Spark  Gap,  L.  B.  Loeb  and 
F.  B.  Silsbee.  Sci.  Am.  Monthly,  vol.  1.  no.  3.  Mar.  1920,  pp.  218-220.  5  figs. 
It  was  confirmed  by  experiments  that  breakdown  voltage  of  spark  gap  depends 
only  upon  density  of  gas  and  varies  with  pressure  and  temperature  only  as  they 
affect  density.  This  relation  was  found  to  be  valid  up  to  SOO  deg.  cent,  and 
S  atmospheres  pressure.  From  report  54  of  National  Advisory  Committee  for 
Aeronautics. 

Effect  of  Temperature  and  Pressure  on  the  Sparking  Voltage,  L.  B.  Loeb 
and  F.  B.  Silsbee.  Aerial  Age,  vol.  10,  no.  19,  Feb.  23,  1920,  pp.  691-693,  6  figs. 
Experiments  at  Bureau  of  Standards  are  said  to  have  confirmed  relation 
that  breakdown  voltage  of  spark  gap  depends  only  upon  density  of  gas  and 
varies  with  pressure  and  temperature  only  as  they  affect  density.  This 
relation  was  found  to  be  valid  up  to  800  deg.  cent,  and  8  atmospheres  pressure. 

SPARK   PLUGS 

Preignition  Caused  by.  Preignition  and  Spark-Plugs,  Standwood  W.  .Sparrow. 
Jl.  Soc.  Automotive  Engrs..  vol.  6.  no.  2,  Feb.  1920,  pp.  129-132,  14  figs. 
Experiments  were  made  with  various  types  of  spark  plugs  in  some  of  which 
porcelain  part  was  cracked  and  subsequently  partially  removed.  It  was 
found  that  preignition  occiu-red  when  procelain  was  so  placed  that  it  became 
instrumental  in  heating  central  electrode  to  igniting  temoerature. 

X-Ray.     See  X-Ray, 

See  also  Platinurr. ,  X-Rays,  Intensity  of, 

SPECTROGRAPH 

Ultra-Violet  Study,  with.  Spectograph  for  Extreme  Ultraviolet  Study  (Dispositif 
spectrographique  pour  l'étude  de  l'ultraviolet  extreme),  L6on  et  Eugène 
Block.  Comptes  rendus  des  Séances  de  l'Académie  des  Sciences,  vol.  170, 
no.  4,  Jan.  26,  1920,  pp.  226-22S.  Combination  of  constant  deviation  Broca- 
Pellin  fluorine  prism  and  fluorine  lenses. 

STAIRWAYS 

Reinforced-Concrete.     See  Concrete  Construction,  Reinforced, 

STEAM   ENGINES 

Compound.  A  Method  of  Combining  Cards  of  a  Compound  Engine,  Julius  Wolf. 
Southern  Engr.,  vol.  33,  no.  1.  Mar.  1920,  p.  49,  1  fig.  Suggests  using  low- 
pressure  spring  scale  and  high-pressure  piston  displacement  scale  as  common 
scales  for  combined  diagram. 

SHIP  SALVAGE 

Reinforced-Concrete  Floats  for.  Christiani-Nleisen  Reinforced-Concrete  Floats 
for  Salvaging  Ships  (Flotteurs  en  béton  armé,  système  Christiani  et  Nielsen, 
pour  le  renflouage  des  navires).  Génie  Civil,  vol.  76,  no.  8.  Feb.  21,  1920,  pp. 
211-212,  8  figs.  Each  float  is  a  cylinder  68  ft.  long  and  11  ft.  in  diameter.  It 
is  divided  into  six  compartments  and  emptying  is  accomplished  by  compre.ssed 

STEAM   POWER  PLANTS 

CoxNECTicuT.  Eastern  Connecticut  Served  by  New  Station,  E.  T.  Phillips.  Elec. 
World,  vol.  75,  no.  10,  Mar.  6,  1920,  pp.  533-535,  7  figs.  Two  horizontal 
Curtis  steam  turbines  rated  at  10,000  kw.  (continuous)  and  1800  r.p.m.  drive 
12,500-kva.,  three-phase,  60-cycle,   11,000-volt  generators. 

SHIPBUILDING 

Technical  Progress.  Recent  Technical  Progress  in  Shipbuilding.  Nautical  Gaz., 
vol.  98,  no.  10,  Mar.  6,  1920,  pp.  376-377.  Advance  during  past  year  said 
to  be  largely  confi.ned  to  improvements  in  propelling  machinery. 

SHIPS 

Cargo  Steamers,  Designs  of.  From  Warships  to  Cargo  Steamers.  Shipbuilding 
&  Shipping  Rec,  vol.  15,  no.  9,  Feb.  26,  1920,  pp.  266-270,  5  figs.  Designs 
of  500  tons  d.w.,  2000  tons  d.w.  and  4300  tons  d.w.  being  built  by  John  I. 
Thornycroft  &  Co.,  Ltd.,  Southampton,  Eng. 

STEAM   TURBINES 

Operating  Data.  Operating  Features  of  Steam  Turbines,  Power  House,  vol.  13, 
no.  4,  Feb.  20.  1920.  pp.  78-81,  2  figs.  Data  relative  to  operation  of  steam 
turbines,  particularly  from  safety  standpoint,  published  by  "Travellers' 

Standard." 
STEEL 

Chrome-Nickel.     See  Steel,  Chrome-Nickel. 

High-Speed.'    See  Steel,  High-Speed. 

Detachable-Power-Plant  Type.  Constan  Type  of  Ship  With  Detachable  Power 
Pian t  ( Navires  a  "pousseurs, '  '  système  Constan) .  Génie  Civil ,  vol .  76 , 
no.  6,  Feb.  7.  1920.  pp.  152-154,  13  figs.,  partly  and  supplement  plate.  Power 
plant  is  carried  on  special  hull,  wedge-shaped  in  front,  which  is  fastened 
rigidly  at  edge  of  wedge  to  edge  of  diehedral  angle  in  stern  of  cargo  hull. 

M.YGNET,  Standard  Sections  for.  British  Standard  Rolled  Sections  for  Magnet 
Steel.  British  Eng.  Staodards  Assn.,  no.  107,  Oct.  1919,  6  pp.,  2  figs.  Table 
is  included  giving  dimensions  of  rolled  steel  sections  for  permanent  magnets 
for  the  ignition  magnetos. 
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STEEL   RAILWAYS 

Trackwork,  Standard.  Report  on  British  Standard  Special  Trackwork  for 
Tramways.  British  Eng.  Standards  Assn.,  no.  79.  Dec.  1919,  36  pp..  29  figs. 
Diagram  are  given  illustrating  various  types  of  point,  crossing  and  layout  used 
in  actual  practice  and  standard  title  for  each  is  suggested. 

STRESSES 

X)isTBiBUTiON  Around  Circular  Hole.s.  Photo-Elastic  and  Strain  Measurements 
of  the  Effects  of  Circular  Holes  on  the  Distribution  of  Stress  in  Tension 
Members.  E.  G.  Coker,  K.  C.  Chakko  and  Y.  Satake.  Eng.,  vol.  109,  no.  2825. 
Feb.  20,  pp.  259-264,  19  figs.  Account  of  extension  of  some  experimental  work 
undertaken  on  transparent  plates  to  find  nature  of  distribution  around 
circular  hole.  (To  be  continued.)  Paper  read  before  Instn.  Engrs.  &  Ship- 
builders. 

SUBMARINES 

^'aval  Warfare,  Vse  tn.  The  Influence  of  the  Submarine  in  Naval  Warfare  in the  Future,  C.  M.  Faure.  Jl.  Roy-  United  States  Service  Instn..  vol.  64, 
no.  456.  Nov.  1919,  pp.  S63-5S2.  Urges  use  of  submarine  by  Great  Britain 
to  preserve  her  supremacy  of  naval  power.  It  is  argued  that  to  abolish  the 
submarine  would  be  to  compromise,  which  is  "fatal  for  strategy."  If  war 
is  to  be  abolished,  it  is  observed,  "idialists  should  banish  all  armaments.*' 

TELEPHONY   ' Lines,  Calculation  of.  Calculation  of  Telephone  Lines  (Berochnung  von  Fernspre- 
chleitungen),  F.  Liischen.  Telegraphen-  u.  Fernsprech-Technik,  vol.  8,  no.  6, 
Sept.  1919,  pp.  Sl-93.  4  fies.  Discusses  wave  resistance  and  propagation 
constants  of  homogeneous  lines,  and  also  their  efficiency  "distortion."  Com- coimp  lines,  or  those  consisting  of  two  unequal  homogeneous  sections,  are 
subsequently  taken  up. 

TERMINALS,   MARINE 

Dimensions  for.  Quay  Design  for  Ocean,  Lake,  Inland  River  and  Canal  Te-rrainal, 
H.  McL.  Harding.  Int.  Mar.  Eng..  vol.  25.  no.  3.  Mar.  1920,  pp.  182-178, 
7  figs.  Generalization  and  codification  of  dimensions  generally  adopted  in  quay 
terminals. 

Mechanical  Handling.  Mechanical  HandUng  in  Marine  Terminal  Work. 
Harwood  Frost.  Freight  Handling  &  Terminal  Eng.,  vol.  6,  no,  2.  Feb.  1920. 
pp.  4S-56.  Writer  divides  devices  available  for  handling  freight  into  three 
general  classes —  portable,  stationary,  and  so-cillod  "semi-portable,"  and points  out  value  of  portable  conveyor,  its  adaptability  and  capacity.  Writer 
also  pointe  out  objections  to  mechanical  equipment.  Paper  read  before 
Soc.  Terminal  Engrs. 

SUBWAYS 

London,  Cars  for.  New  Types  of  Cars  on  the  Metropolitan  and  District  Rail- 
ways. Tramway  &  Ry.  World,  vol.  47,  no.  S,  Feb.  12,  1920,  pp.  69-72,  5  figs. 

Car  used  on  underground  and  suburban  railways  of  London.  It  has  five  side 
doors  for  rapid  movement  of  passengers. 

^Iaintenance.  Engineering  Maintenance  on  Underground  Railways — I,  A.  R. 
Cooper.  Ry.  Engr.,  vol.  41,  no.  481,  Feb.  1920,  pp.  57-62.  13  figs.  Features 
of  organization  and  detail  work  which  are  necessary  in  order  to  give  prompt 
attention  to  breakdowns  or  defects  that  may  interfere  with  train  service, 

SWAGING   MACHINES 

Se^  Machine  Tools,  Special. 

TANK  STEAMERS 

"Converted  Saiunq  Ship.  Sailing  Ship  to  Oil  Tanker.  Shipbuilding  &  Shipping 
■Reo.,  vol.  15,  no.  8,  Feb.  19,  1920,  pp.  232-233,  2  figs.  Conversion  carried out  at  Glasgow,  Scotland,  by  A!ex.  Stephen  &  Sons,  Limited.  Propelling 
machinery  consists  of  two  Vickers  four-stroke:  reversing  type,  eight-cylinder 
internal-combustion  engines  adjusted  to  give  630  b.  hp.  each  at  320  r.p.m. 

Piers.  Piers  Design  for  Ocean  and  Lake  Terminals.  H.  McL.  Harding.  Pac.  Mar. 
Rev.,  vol.  17.  no.  3.  Mar.  1920,  pp.  102-104,  2  figs.  Opinion  is  expressed  that 
single  unit  piers  about  700  ft.  long  should  be  140  to  150  ft.  wide  with  slips 
2S0  to  300  ft.  wide  and  that  sheds  should  be  equipped  with  overhead  tiering 
machinery  to  give  large  capacity  for  storage. 

San  Francisco.  Pacific  Port  Terminal,  B.  F.  Cresson,  .Tr.  and  C  W.  Staniford. 
Pac.  Mar.  Rev.,  vol.  17,  no.  3,  Mar.  1920,  pp.  98-101,  3  figs.  Project  for  increas- 

ing shipping  facilities  of  San  Francisco. 

TESTING   MACHINES 

Impact  Types.  The  Impact  Testing  of  Metals.  F.  C.  Thompson.  Sci.  Am. 
Monthly,  vol.  1.  no.  2,  Feb.  1920.  pp.  138-140.  Types  of  machines  designed 
for  conducting  tests. 

See  also  Gears,  Spur-Gear  Testing  Machine. 

TEXTILE   MILLS 

TANKS 

■CvLiNDBiCAL,  CoxsTRucTiON  OF.  Tank  Construction — XXXVIII.  Ernest  G. 
Beck.  Mech.  World,  vol.  67,  no.  1729,  Feb.  20,  1920,  pp.  120-121.  5  figs. 
Describes  floors  of  cyHndrical  tanks  and' recommends,  as  tending  toward  facility and  economy  in  manufacture  of  such  floors,  that  transverse  (5  ft.)  aoams  be 
of  eingle-riveted  butt  joints,  with  inside  covers,  instead  of  lap  joints. 

Electric  Drive  for.  Textile  Mill  Equipment — Its  Advance  and  Systems,  C.  S. 
Ickringill.  Elecn.,  vol.  84,  no.  2181,  Mar.  5,  1920,  pp.  254-259,  6  figs. 
Advantages  of  electric  drive  are  explained.  Instance  is  quoted  where  produc- 

tion was  increased  b\4  per  cent,  by  introducing  electric  drive. 
The  Development  of  Electric  Supply  to  Textile  Mills,  W.  Browning. 

Elecn..  vol.  84,  no.  2181,  Mar;  5,  1920,  pp.  263-265,  1  fig.  Economy  of  electric drive  is  discussed. 

TANKS,   MILITARY 

<? A tbhptllabs .  Caterpillars  and  Their  Construction — I, 
Mach..  vol.  51.  no.  13.  Sept.  25,  1919,  pp.  601-604,  , 
work  of  the  Holt  "caterpillars"  for  the  Allies. 

TAPS 

^Iantjfacture.     See  Drills,  Manufacture  of. 

H.    Condit.    Am. 
3.     Brief  historj'  of 

Electric  Power  Supplt.  Electric  Power  Supply  of  Southern  Textile  Mills,  J.  F. 
Sirrine.  Mech.  Eng.,  vol.  42.  no.  3,  Mar.  1920,  pp.  161-163  and  206.  7  fig?. 
Typical  examples  of  generating  plants,  distribution  lines,  substatious  and 
motor  installations  are  illustrated. 

Gas  Engines  for.  Gas  Engines  for  Textile  Mills,  J.  G.  Walthew.  Elecn.,  vol.  S4, 
no.  2181,  Mar.  5,  1920,  pp.  266-268,  3  figs.  Operating  costs  of  actual  instal- 

lations are  quoted. 

THERMIONIC  VALVES 

TAR 

Fractional  Condensation.  Fractional  Condensation  of  Tar.  Gas  Age,  voL  45, 
no.  5,  Mar.  10,  1920,  pp.  220-222.  Direct  recovery  of  pitch  and  coal-tar  oils 
from  gas  in  German  Tar  Works.     Translated  from  Journal  fur  Gasbeleuchtung, 

PiEcovEBT  FROM  Shale.  Development  of  Coking  Industry  for  the  Recovery  of 
Tar  and  Oil  from  Bituminous  Shale  and  Lignite  (Die  Entwiekelung  der  Schwel- 
industrie  zur  Gewinning  von  Teer  and  Oel  aus  bituminosen  Schiefern  u.  Braun- 
kohlen),  R,  Beyschlag.  Zeitschrift  fur  das  Berg-Hiitten  und  Salinenwesen, 
vol.  67,  no.  3,  1919,  pp.  185-256,  44  figs.  Historical  review  of  coke  industry 
in  Germany  and  other  countries  and  modern  experiments  and  investigations 
in  Germany.  Recovery  of  oil  from  shale;  details  of  preUminary  tests  near 
Berlin,  the  experimental  station  in  Schandelah  near  Braunschweig,  and  in 
Wûrttengerg;  recovery  of  tar  from  lignite;  description  of  plants  at  Lutzkendorf 
and  Rosits;  modern  construction  of  large  recovery  plants. 

Amplification,  Measurement  op.  On  the  Measurement  of  Amplification  given 
by  Triode  Amplifiers  at  Audible  and  at  Radio  Frequencies,  F.  E.  Smith  and 
H.  C.  Napier.  Proc.  Physical  Soc.  of  Lond.,  vol.  32,  no.  182,  part  2.  Feb.  15, 
1919,  pp.  116-132,  7  figs.  Mutual  inductance  method  in  which  alternating 
voltage  applied  between  filament  and  grid  of  first  valve  is  varied  by  quickly 
changing  connections  to  air-core  transformer  having  two  secondaries  at  right 
anges,  these  secondaries  to  be  capable  of  rotation  so  as  to  give  any  desired 
ratio  of  mutual  inductances  between  primary  and  respective  secondariee.  j 

Oscillations  of.  On  the  Variations  of  Wave-Length  of  the  Oscillations  Genwated 
by  Three-electrode  Thermionic  Tubes  due  to  Changes  in  Filament  Current, 
Plate  Voltage,  Grid  Voltage,  or  Coupling,  W.  H.  Eccles,  and  .1.  H.  Vincent. 
Proc.  Roy.  Soc.  vol.  96,  no.  A6S0.  Feb.  3,  1920.  pp.  455-465,  7  figs.  Experi- 

mental investigation  conducted  to  study  effects  of  altering  each  of  chief  variables 
with  view  to  finding  conditions  most  favorable  for  production  of  continuous 
waves  of  constant  frequency. 

TELEGRAPHY 

"Line  Interference.  Effects  of  Heavy-Current  Installations  on  Telegraph  and 
Telephone  Lines  (Einwirkung  von  Starkstromanlagen  auf  Schwacbstromleit- 
imgen),  H.  Brauns.  Telegraphen-  u.  Fernsprech-Technik,  vol.  8,  no.  5, 
Aug.  1919,  pp.  61-75,  7  figs.  Survey  of  nature  and  extent  of  above-mentioned 
effect  and  mea£ures  for  combating  it. 

Testing.  A  Comparative  Method  of  Testing  Thermionic  Valves  for  Passing  no 
Reverse  Current  at  High  Voltages,  N.  W.  McLachlan.  Proc.  Physical  Soc. 
of  Lond..  vol.  32,  no.  182,  part  2,  Feb.  15,  1919,_pp.  72-77,  4  figs.  Anode  of 
standard  valve  known  to  pass  no  reverse  current  is  connected  to  that  of  vaK-e 
under  tests  and  filaments  are  joined  to  terminals  of  high-tension  alternating- 
voltage  supply.  Low-reading  electrostatic  voltmeter  with  parallel  condenser 
is  arranged  to  indicate  if  valve  under  examination  passes  reverse  current. 

1 
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VOCATIONAL  EDUCATION" 

Federal  Board  for.  Training  and  Placement  of  Disabled  ex-Service  Men  in 
the  United  States.  U.  S.  Dept.  Labor,  Bur.  Labor  Statistics,  vol.  10,  no.  2, 
Feb.  1920,  pp.  13S-147.  Regulations  regarding  training  and  placement 
adopted  by  Federal  Board  for  Vocational  Education. 

WAGES 

PiECD-WoRK  System.  Piece  Work  System  at  Hog  Island,  C.  S.  Bundesman. 
Pac.  Mar.  Rev.,  vol.  17,  no.  3.  Mar.  1920,  pp.  77-Sl,  S  figs.  System  followed 
for  organizing   work. 

See  also  Bonus  SysteTns. 

WATER   HAMMER 

Conduits  of  Varying  Sectiox.  Water  Hammer  in  Cotiduits  Formed  of  Two 
or  Three  Sections  for  Different  Diameters  (Calcul  du  coup  de  bélier  dans 
les  conduites  formées  de  deux  ou  de  trois  tronçons  de  diamètres  différents), 
Ed.  Carey.  Bulletin  Technique  de  la  Suisse  Romande,  vol.  47,  no.  2.Jan.  24. 
1920,  pp.  21-23,  2  figs.  Illustrates  by  numerical  examples  application  of 
forniulsB  worked  out  in  previous  installments.     (Continuation  of  serial.) 

WATER   POWER 

Umitbd  States.  Water  Powers  of  the  United  States.  Elec-World,  vol.  75,  no.  12, 
Mar.  20,  1920,  pp.  654-659,  3  figs.  Analysis  of  developed  and  undeveloped 
sources.  Figures  given  for  total  potential  warer  power  is  59,360,000  hp.,  of 
which  it  is  said,  only  9,823,540  hp.  is  developed. 

WATER  TOWERS 

Rei>îforced-Con'CREte.  Concrete  in  Water  Works  Construction,  A.  C.  Irwin^ 
Jl.  Am.  Water  Works  Assn.,  vol.  7,  no.  2,  Mar.  1920,  pp.  203-211,  I  fig. 
Examples  are  illustrated  of  reinforced-concrete  water  tower  and  chimney- 

See  also  Electric   Welding 
Thermit  Weldiîig;  Welds. 

Electric  Welding,  Arc;  Oxy-Acetylenc  Welding;. 

WELDS 

Strength  of.  Effects  of  the  Chemical  Composition  of  Welding  Electrodes,  J,  S. 
Orton;  Am.  Mach.,  vol.  51,  no.  13,  Sept.  25,  1919.  pp.  625-626.  2  figs.  Results 
of  tests  undertaken  to  determine  effects  of  chemical  composition  of  electrode 
on  strength  of  weld. 

Welding  Ships  at  Tampa.  Welding  Engr.,  vol.  5,  no.  2,  Feb.  1920,  pp. 
44-48.  5  figs.  It  is  said  that  welded  specimen  was  bent  cold  until  ends  met 
at  180  deg.  and  later  was  hammered  that  without  any  defects  showing  in. welding. 

WELFARE  WORK 

Coal  Mine.  Welfare  Work  at  an  Anthracite  Colliery  Dever  C.  Ashmead.  Coal' 
Age,  vol.  17,  no.  9,  Feb.  26,  1920,  pp.  382-385,  G  figs.  Welfare  endeavours 
of  company  include  service  and  advice  in  connection  with  maintenance  of 
schools  for  children  of  miners. 

WELLS 

Drilling,  Cost  of.  Electric  Well  Drilling.  Natural  Gas  «fe  Gasoline  Jl.,  vol.  14, 
no.  2.  Feb.  1920.  pp.  61-63.  2  figs.     Comparative  cost  of  driUing  by  electricity and  steam. 

WIRE   ROPE 

Stresses  in.  Winding  Ropes  and  Bending  Stresses,  C.  Speer.  Quarry,  vol.  25, 
no.  277,  Mar.  1920.  pp.  57-59.  6  figs.  Experiments  are  reported  which  proved 
that  spirally  twisted  wires  in  rope  are  more  flexible  than  when  straightned. 
out.     Reasons  for  this  phenomenon  are  advanced.     Translated  from  Gluckauf. 

Utilisation  OF.  Recent  Advances  in  Utilization  of  Water-Power,  Erie  B.  Bergstrom. 
Jl.  Instn.  Mech.  Engrs.,  no.  1.  1920,  Feb.  1920,  pp.  55-128,  37  figs.  Rapid 
extension  of  use  of  Francis  turbine  is  pointed  out  from  manufacturing  records 
of  European  firm  of  turbine  makers.  It  is  believed  that  it  has  now  superseded 
all  other  known  types  of  low-pressure  turbines.  Modern  tendency  of  installing 
fewer  units  but  of  larger  capacity  is  also  pointed  out.  Records  of  operation 
of  Francis  turbines  at  various  installations  are  given  and  characteristics  of 
this  type  are  discussed  at  length. 

WATER   SUPPLY 

Industrial  Housing  Projects.  The  Water  Distribution  System  of  Industrial 
Hoxising  Projects  for  Shipbuilders,  William  H.  C.  Ramsey.  Jl.  Am.  Water 
Works  Assn..  vol.  7,  no.  2,  Mar.  1920.  pp.  239-263,  7  figs.  Systems  installed 
in  housing  projects  of  Emergency  Fleet  Corporation. 

Newark,  N.  J..  Metering  of.  Method  of  Metering  the  Water  Supplied  to  the 
Five  Distribution  Systems  of  the  City  of  Newark,  N.  J.  George  Sanzenbacher. 
Jl.  Am.  Water  Works  Assn.,  vol.  7,  no.  2,  Mar.  1920,  pp.  163-170,  6  figs. 
Continuous  automatic  record  of  quantity  of  water  supplied  to  each  of  five 
service  districts  is  kept. 

See  also  PitmpinOt  Electric,  Califormia. 

WIRING 

Portable  Cord.     The  Wiring  Committee's  Investigation  of  Portable  Cord^.     Nat. 
.   Elec.  Light  Assn.  Bui.,  vol.  7,  no.  1,  Jan.  1920,  pp.  65-66.     Durability  tests- 

conducted  by  Electrical  Testing  Laboratorires. 

WOOD   PRESERVATION 

A.  R.  E.  A.  Specification.s.  Report  of  Committee  XVII — Wood  Preservation^ 
Bui.  Am.  Ry.  Eng.  Assn.,  vol.  21,  no.  222,  Dec.  1919,  pp.  295-3.37,  IS  figs- 
Specifications  and  quoted  for  preservative  treatment  of  wood,  (2)  with  zinc 
chloride,  (2)  with  creosote  oil,  full-cell  process,  (3)  with  zinc  chloride  and 
creosote  oil,  (4)  with  creosote  oil,  empty-cell  process  with  final  vacuum,  and 
(5)  with  creosote  oil,  empty-cell  process  with  initial  air  and  final  vacuum. 

ZINC 

Production  of.  New  Method  of  Zinc  Production,  Stanley  C.  Bullock.  Meta 
Industry  (Lond,),  vol.  16.  no,  7.  Feb.  13.  1920,  pp.  121-123.  Possibilities  of 
electrolytic,  and  electrothermic  processes  as  substitutes  for  distillation  process. 
Electrolytic  process  is  considered  as  capable  of  competing  with  distillation, 
but  it  is  pointed  out  that  to  do  this,  plant  must  be  erected  with  large  capftcitie& 
as  economy  of  process  depends  upon  its  mechanical  features  and  these  only 
show  to  advantage  when  quantity  of  raw  product  to  be  handled  is  such  that 
man-handling  is  impossible  under  present  conditions  of  labor. 
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Load  Factors.  Schedule  of  Load  Fnctors  for  Hcavicr-than-Air  Craft.  Eng.  & 
Indus.  Management,  vol.  3,  no.  11,  March  11,  1(120,  pp.  332-333.  Report 
adopted  by  sub-committee  appointed  by  Advisory  Committee  for  Aeronautics 
to  consider  and  report  as  to  definite  rules  which  should  be  adopted  to  govern 
load  factors  required  for  all  cla.sscs  of  civil  aircraft,  and  upon  which  certificates 
of  airworthiness  may  be  based. 

Paris  Show.  The  Paris  Aviation  Show— 11.  Engr.,  vol.  129,  no.  3342,  Jan.  16. 
1920.  pp.  63-64,  1  fig.  Machines  exhibited  are  believed  to  have  shown  that 
"there  is  a  good,  if  limited,  choice  of  big  aeroplanes  suitable  tor  the  transport 
of  merchandise  and  passengers. 

IÎADI.VTORS.  General  Discussion  of  Test  Methods  for  Radiators.  Nat.  Advisory 
Committee  for  Aeronautics,  report  no.  60,  1920,  24  pp.,  16  figs.  Apparatus 
involved  and  methods  of  taking  observations  and  of  eomputmg  reauits 
employed  in  connection  with  measurements  of  (1)  core  characteristics,  (2)  heat 
dissipated,  (3)  power  needed  to  lift  radiator  and  overcome  head  resistance, 
and  (4)  mass  flow  of  air  through  core.  , 

General  Analysis  of  Airplane  Radiator  Problems.  Nat.  Advisory  Com- 
mittee for  Aeronautics,  report  no.  59,  1920,  9  pp.  Basis  on  which  experimental 

work  is  conducted  at  Bureau  of  Standards  is  explained  and  technical  terms 
are  defined. 

Stability  and  Balance.  Stability  and  Balance  in  Airplanes,  D.  R.  Husted. 
Aviation,  vol.  S,  no.  5,  Apr.  1.  1920,  pp.  193-194,  4  figs.  Practice  of  measuring 
dynamic  stability  of  a  machine  in  laboratories  of  Curtiss  Engineering  Corp. 

at  Garden  City,"  L.  I.  It  is  assumed  that  when  model  test  gives  pitching moment-angle  of  incidence  curve  haying  negative  slope  of  proper  magnitude, 
actual  machine  will  have  sufficient  pitching  stability. 

Stresses  on.  The  Loads  and  Stresses  on  Aeroplanes,  John  Case.  Aeronautics, 
vol.  IS,  nos.  334  and  335,  March  11  and  IS,  1920,  pp.  21S-219,  5  figs,  and 
235-236,  5  figs.  Mar.  11:  Load  curves  of  ribs.  Mar.  18:  Initial  stresses  in 
ribs  due  to  fabric.     (Continuation  of  serial.) 

Struts.  The  Use  of  the  Hollow  Strut  on  the  New  Airplanes,  Edward  P.  Warner. 
Automotive  Industries,  vol.  42,  no.  12,  Mar.  18,  1920,  pp.  716-720,  20  figs. 
Analytical  determination  of  possible  saving  in  weight  as  compared  with  solid 
struts. 

See  also  Flying  Boats;  Wiml  Tunnels. 

AIR   COMPRESSORS 

Low-Pressure.     Driving    Air    Compressors   by    Exhaust    Steam.     A.    Dessemond. 
CoUierv  Guardian,  vol.  119,  no.  30S9,  March  12,  1920.  pp.  745-746,  3  figs. 
Description    of   low-pressure   compressor   at   Villiers    Colliery.     (Concluded.) 

■  Translated  from  Bulletin  de  la  Société  de  l'Industrie  Minérale. . 

Turbo-Driven.  Driven  Air  Compressors  by  Exhaust  Steam,  A.  Dessemond. 
CoUicry  Guardian,  vol.  119.  no.  30S8,  Mar.  5,  1920,  pp.  659-6B0,  3  figs.  Râteau 
system  of  direct  drive  from  mixed  pressure  turbine.  Translated  from  Bui. 
do  la  Société  de  l'Industrie  Minérale. 

AIR   FLOW 

ALLOY   STEELS 

MoLTBDENUM,  EFFECT  OF.  The  Effect  of  Molybdenum  in  Alloy  Steels.  Ry. 
Meeh.  Engr.,  vol.  94,  no.  4,  April  1920,  pp.  205-207,  7  figs.  Data  presented 
are  stated  to  be  results  of  tests  of  ordinary  commercial  steels  taken  from 
records  of  users  of  these  alloys.  It  appears  that  increased  toughness  and 
wide  hardening  range  characterize  molybdenum  steels.  From  book  recently 
issued  by  Climax  Molybdenum  Co.,  New  York. 

Pickling,  Effect  of.  Effect  of  Pickling  on  Allov  Steels,  H.  L.  Hess.  Iron  Age, 
vol.  105,  no.  9,  Feb.  26,  1920,  pp.  593-594,  6  figs.  Tests  made  by  metallurgical 
department  of  Hess  Steel  Corporation,  Baltimore.  Md.,  to  determine  degree 
of  interference  with  quality  and  machinability  of  material.  It  was  concluded 
that  pickling  in  itself,  as  well  as  pickling  followed  by  various  treatments  docs 
not  interfere  in  any  noticeable  way  with  quality  or  machinability  of  steel. 

ALTERNATORS 

Sec  Electric  Generators,  A.  C. 

ALUMINUM 

CoRRCSiON  OF.  The  Action  on  Aluminum  of  Hard  Industrial  Waters.  Richard 
Seligman  and  ]?ercy  Williams.  Metal  Industry  (Lond.);  vol.  16,  no.  12,  March 

19,  1920,  pp.  233-236. 

RoLLiNG-MiLL  Practice.  Aluminum  Rolhng-Mill  Practice — HI;  Ingot  Heating 
and  Mill  Calculations,  Robert  J.  Anderson  and  Marshall  B.  Anderson.  Chem. 
&  Met.  Eng.,  vol.  22,  no.  13,  March  31,  1920,  pp.  599-604.  Specifications 
and  some  of  uses  for  sheet  aluminum  are  given,  together  with  discussion  of 
furnaces  for  heating  ingots  preparatory  to  slabbing.  Tables  and  examples  of 
calculations  are  included  whereby  individual  orders  may  be  rolled  with 
minimum  allowance  for  scrap. 

Uses  in  Electrical  Industry,  Uses  of  Aluminum  in  the  Electrical  Industry 

(L'aluminium  dans  l'appareillage  électrique).  C.  Zctter.  Revue  générale 
de  l'Electricité,  vol.  6,  no.  26,  Dec.  27,  1919,  special  supplement,  pp.  63-78, 
2  figs.  Steel,  aluminum,  duralumin,  and  brass  are  compared  from  viewpoints 
of  initial  costs,  ease  of  manufacture  and  adaptability  to  electrical  uses. 

ALUMINUM   ALLOYS 

Alumindsi  Bronze  Casting.  The  Still  Process  for  Casting  Alumimmi  Bronze.  Metal 
Industry,  vol.  IS,  no.  3,  March  1920,  pp.  llS-120,  6  figs.  Method  was  devised 
specially  for  preventing  formation  of  alumina  in  aluminum  bronze. 

Reflective  Properties  of.  Preparation  and  Reflective  Properties  of  Some  Alloys 
of  Aluminum  with  Magnesium  and  with  Zine.  Dept.  Commerce,  Scientific 
Papers  of  Bur.  of  Standards,  no.  363,  Feb.  12,  1920.  pp.  653-657,  1  fig.  Alloys 
of  aluminum  with  magnesium  and  with  zinc  are  not  considered  suitable  for 
mirrors  where  permanency  is  of  prime  importance,  but  it  is  said  that  Al.i  Mg.i 
deteriorates  less  rapidly  than  any  other  alloy  examined  and  could  be  used  in 
apparatus  where  highly  reflecting  mirror  is  desired  for  a  short  time. 

\'ENTURl-METEn  CALCULATIONS.  Simplification  of  Venturi-Meter  Calculations, 
Glenn  B.  Warren.  Meeh.  Eng.,  vol.  42,  no.  4,  Apr.  1920,  pp.  220-221  ancl 
260,  3  figs.  Graphs  for  facilitating  slide-rule  calcuhition  of  flow  of  compressed 
air,  also  suggested  sumplifieation  of  venturi-meter  formula  given  by  Herbert 
B.  Reynoldi  in  Trans.  Am.  Soc.  M.  E.,  vol.  38,  p.  799. 

AIRCRAFT   CONSTRUCTION    MATERIALS 

ANTENNAE 

Capacity  Calculations.  Calculation  of  Antenna  Capacity,  Louis  W,  Austin. 
Proc.  Inst.  Radio  Ençrs.,  vol.  8,  no.  2,  April  1920,  pp.  164-168.  Two  empirical 
formulae — one  applying  to  broad  antennaï  and  the  other  to  elongated 
antennïE — are  given.  Results  obtained  from  their  use  are  shown  to  agree 
closely  with  actual  experimentally  determined  values. 

Aeroplane  Woods.  Supplies  and  Production  of  Aircraft  Woods.  Nat.  Advisory 
Committee  for  Aeronautics,  report  no.  67,  1920,  62  pp.,  23  figs.  Compilation 
of  avialable  information  regarding  supplies  of  kinds  of  wood  that  have  been 
used  or  seem  likely  to  become  important  in  construction  of  airplanes  and 
amount  of  lumber  of  each  species  normally  put  on  the  market  each  year:  uses 
to  which  each  kind  of  wood  is  or  may  be  put. 

Glues.  Glues  Used  in  Airplane  Parts.  Nat.  Advisory  Committee  for  Aeronautics, 
report  no.  66,  1920,  28  pp.,  3  figs.  Glues  are  divided  into  five  types:  Animal 
glues;  liquid  glues;  vegetable  glues;  casein  glues;  and  blood  albumin  glues. 
Manufacture,  preparation  and  application  of  each  of  these  types  is  discussed. 

AIRSHIPS 

Machinery  of.  Airship  Machinery:  Past  Experience  and  Future  Requirements, 
C.  F.  .\bell.  Aeronautics,  vol.  18,  nos.  335  and  336,  Mar.  18  and  25,  1920, 
pp.  244  and  260^261.  Mar.  18,  Description  of  engines  and  installation  work 
which  were  used  in  various  ships  built  during  war.  Paper  read  before  Royal 
Aeronautical  Society,  Mar.  25:  Mechanical  equipment  of  principal  types, 
particularly  R  33  and  R  34.     (To  be  continued.) 

Performance  During  War.  Dirigible  Balloons  and  Airships  During  the  War 
(Dirigeables  et  aérostats  pendant  la  guerre).  Charles  Dollfus-  L'Aérophile. 
vol.  28,  nos.  1-2.  Jan.  1-15.  1920,  pp.  23-30.  7  figs.  Structural  details  and 
records  of  operating  performances  of  principal  French,  English,  Italian  and 
German  types.     (To  be  continued.) 

Regid  Construction.  The  Principles  of  Rigid  Airship  Construction.  Aeronautical 
Jl.,vol.  24,  no.  Ill,  March  1920.  pp.  98-118  and  (discussion)  pp.  119-131, 12  figs. 
Glossary  of  terms  is  given,  mechanical  discussion  of  stresses  in  the  various 
parts  of  an  airship  is  taken  up  and  typical  designs  of  German  zeppehns  and 
structural  characteristics  of  R34  are  illustrated  and  analyzed. 

APPRENTICES,  TRAINING   OF 

School  for  Apprentices.  The  Production  and  Instruction  in  an  Apprentice 
School,  Peter  F.  O'Shea.  Am.  Maeh.,  vol.  52,  no.  10,  March  4,  1920,  pp. 
505-508,  3  figs.     Apprentice  school  of  Greenfield  Tap  and  Die  Corporation. 

ARMY  SUPPLY  BASES 

Philadelphia.  Planning  and  Process  on  a  Big  Construction  Job — II,  Charles 
Penrose.  Eng.  News-Reo.,  vol.  84,  no.  13.  March  25,  1920,  pp.  627-633, 
6  figs.  How  charts  kept  during  building  of  Philadelphia  army  base  showed 
performance  in  various  details  of  engineering  work. 

ARTILLERY 

Caterpillar  Traction  of  Heavy  Guns.  Artillery  Motorization  as  Related  to 
Carterpillar  'Traction,  George  W.  Dunham.  Jl.  Soc.  Automotive  Engrs., 
vol.  6,  no.  3,  Mar.  1920,  pp.  161-173,  21  figs.  Progress  in  design  of  cater- 

pillar vehicles  by  Ordnance  Department  during  war  is  recorded  and  lines 
are  indicated  along  which  further  improvement  may  be  effected.  Opinion 
is  expressed  that  greater  speed  ranges  for  hea\'y-duty  purposes  can  be  obtained 
by  using  light  track  shoes  and  very  small  amount  of  unsprung  w;eight,  eradody- 
ing  use  of  considerable  quantity  of  rubber  or  other  cushioning  medium  in 
connection  with  rolling  members  and  track. 

ARTILLERY  FIRE  CONTROL 

Work  of  Field  Survey  Troops.  Field  Survey  Troops:  Their  Work  at  the 
Front,  E.  W.  Berry.  Can.  Engr.,  vol.  38.  no.  13,  March  26,  1920,  pp.  317^320, 
2  figs.  How  draftsmen,  photographers,  lithographers  and  topographers  assisted 
artillery  commanders. 
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BRASS 

Internal  Stress,  Removal  of.  The  Removal  of  Internal  Stress  in  70:  30  Brass 
by  Low  Temperature  Annealing,  H.  Moore  and  S.  Beckinsale.  Metal  Indiistrv 
(Lond.t,  vol.  16,  no.  11.  Apr.  2.  1920,  pp.  2(}7-2<î9,  4  figs.  It  was  found  in 
experiments  that  minimum  times  in  wliirh  internal  stress  was  completely 
removed  by  low-temperature  annealing;  were:  at  200  deg.  cent.,  96  hr.;  225 
deg.  cent.,  48  hr.;  250  deg.  cent.,  ô  hr.;  275  deg-  cent.,  1  hr.;  300  deg.  cent..  20 
min.;  325  dog.  cent.,  5  min.  Internal  stress  was  not  removed  and  did  not 
appear  to  be  appreciably  reduced  by  annealing  at  100  deg.  cent,  for  many 
weeks. 

BRASS   FOUNDING 

Electric-Furnace  Melting.  Developments  in  Brass  Melting — III.  Otis  Allen 
Kenyon.  Iron  Age,  vol.  105,  no.  Ï3,  March  2.'>.  1920.  pp.  SS0-S83,  7  figs, 
Electric  casting  shop  of  Bridgeport  Brass  Co..  Bridgeport  ,Conn.,  is  described 
as  ilUistrating  broad  commercial  scale  of  electric  furnace  use. 

BRIDGE   DESIGN 

Stresses,  Determination  of.  Primary  Stress-Determination  in  Space  Frames. 
R.  V.  Southwell.  Eng.,  vol.  lOQ.  no.  2S23,  Feb.  6.  1920.  pp.  105-lGS,  10  figs. 
Analytical  method  is  exemplified  with  reference  to  steel  cantilever  bridge. 

Sec  also   Bridges,  Railways. 

BRIDGES,    RAILWAYS 

Steel.  Design.  Report  on  Iron  and  Steel  Structures.  Ry.  Age  (Daily  Edition"), 
vol.  68.  no.  lie.  Mar.  IS,  1920.  pp.  911-915.  3  figs.  Curve  comparing  column 
formula;  is  given  and  a  formula  is  recommended  for  use  with  ordinary  structural 
steel  for  which  basic  unit  tensile  stress  is  16.000  lb.  per  sq.  in.  and  for  ratios 
of  l/r  not  greater  than  200.  Also  specification  loading  for  design  of  steel 
railroad  bridges.     Committee  report  presented  to  Am.  Ry.  Eng.  Assn. 

Wooden.  Report  on  Wooden  Bridges  and  Trestles.  Ry.  Age  (Daily  Edition), 
vol.  68,  no.  lie,  Mar.  18.  1920,  pp.  915-917.  Specifications  for  Southern 
yellow  pine  and  Douglas  fir.  Committee  report  presented  to  Am.  Ry.  Eng. 
Assn. 

BRIDGES.   STEEL 

Anchor  Pins,  Renewal  of.  Anchor  Pins  of  Cornwall  Cantilever  Bridge  Bored 
Out  and  Renewed.  H.  T.  Welty.  Eng.  News-Ree.,  vol.  .84,  no.  10,  March  4, 
1920,  pp.  453-456,  8  figs.  Repair  work  of  steel  bridge  involved  boring  out 
of  worn  and  weak  pins  e.nd  replacing  them  with  new  pins  of  larger  diameter. 
It  is  said  work  waw  accomplished  without  use  of  supporting  falsework  under 

.  bridge  and  with  practically  on  interruption  to  traffic. 

Reconstruction.  Reconstructing  Poughkeepsie  Cantilever  Bridge  for  Heavy 
Traffic.  Clement  E.  Chase.  Eng.  News-Rec,  vol.  84.  no.  11.  March  11,  1920, 
pp.  528-534.  1 1  figs.  Double-track  deck  over  three  trusses  changed  to  gauntlet- 
track  deck.  Structure  is  6767  ft.  long  over  all.  Main  spans  over  Hudson 
constitute  cantilever  system  with  two  fixed  spans  525  ft.  long,  three  cantilever 
spans  546  and  548  ft.  long,  and  two  anclior  arms  200  ft.  10  in.  long. 

Strengthening  a  County  Bridge  to  Carry  Motor-Truck  Traffic,  iMovris 
Goodkind,  Eng.  N^w-Rec.  vol.  84,  no.  13,  March  25.  1920.  pp.  fii7-61S, 
3  figs.  Repl3;;ement  of  stringers  and  reinforcements  of  floor  beams  in  52-ft. 
span  steel  bridge. 

See  Brass. 

BRONZE 

BUILDING    CONSTRUCTION 

Steel  Framing.  Steel  Framing  for  Public  Hall  in  Cleveland.  Eng.  News-Rec. 
vol.  84,  no.  9,  Feb.  26,  1920,  pp.  414-415,  7  figs.  Special  arrangement  of 
steel  stresses  for  hip-roof  framing  designed  in  order  to  avoid  placing  large 
columns  at  points  where  they  would  encroach  upon  inclines  which  take  place 
of  stairways  between  floors,  and  at  the  same  time  meet  roof  lines  chosen  by 
architect. 

U.  S.  Army,  Construction  Division.  The  Work  of  the  Construction  Division  of 
the  United  States  Armv  from  Coast  to  Coast.  1917-1919.  E.  B.  Morden. 
Jl.  Engrs.  Club  of  Philadelphia,  vol.  37-3.  no.  184.  March  1020,  pp.  86-137, 
50  figs.  Scope,  origin  and  evolution,  and  genera-l  demonstration  of  Construc- 

tion Division  is  first  outfincd,  and  account  of  projects  undertaken  from  1917 
to  1919  is  subsequently  presented,  and  article  is  concluded  with  general 
statistics  of  work  of  Construction  Division. 

BUSES 

Great  Britain.  The  Place  of  the  Bus — II,  Walter  Jackson.  Elec.  Ry.  Jl..  vol.  55, 
no.  14.  April  3,  1920,  pp.  683-689,  6  figs.  Details  are  presented  of  relative 
costs  of  car  and  bus  operation  in  Great  Britain,  together  with  some  notes  on 
bus  design,  weight  and  capacity,  operating  speeds,  legal  regulations,  and  fuel 
and  roadway  taxes. 

CABLES 

Hoisting,  Flexibility  of.  Should  the  Flexibility  of  Haulage  Rope  Be  Computed? 
(SoUen  Forderseile  auf  Biegung  berechnet  werden)?.  O.  Speer.  Gluckauff. 
vol.  55.  nos.  44  and  45,  Nov.  1  and  8,  1919.  pp.  849-853  and  869-S7S.  13" figs. 
Gives  tables  of  cable  data  from  which  author  concludes  that  the  bending  stress 
has  no  great  bearing  on  the  life,  strength  and  efficiency  of  the  main  haulage 
cable,  and  in  calculation  of  cable,  its  flexibility  need  not  be  taken  into  account. 

Hoisting.  Install.vtion  in  Mines.  The  Installation  of  a  Shaft  Cable  at  Kirkby 
Colliery,  Joseph  Bircumshaw.  Colliery  Guardian,  vol.  119,  no.  3088.  Mar.  5. 
1920.  pp.  657-658,  9  figs.  Cable  is  three-core  cable  0.25  sq.  in.  in  area,  paper- 
insulated,  bitumen-sheathed,  double-wire  armored,  and  carries  3300  volts. 
Method  of  lowering  cable  into  position  in  shaft  by  winding  engines  is  explained. 

See  also  Wire  Hope. 

CABLES,  ELECTRIC 

Breaks,  Localization  of.  On  the  Localization  of  High-Resist.anee  Breaks  in 
Submarine  Cables,  A.  Poulsen.  Elecn,,  vol.  S4.  no.  2183,  March  19,  1920. 
pp.  312-315,  3  figs.  Corrections  are  proposed  for  Siemens  method  which 
consists  in  determining  resistance  of  cable  up  to  break  by  means  of  combined 
resistance  and  capacity  test. 

Joints.  Report  of  Conmiittee  IX — Wires  and  Cables.  Ry.  Age  (Daily  Edition), 
vol.  68,  no.  lib.  Mar.  17.  1920.  pp.  882-884,  S  figs.  Specifications  for  wire 
joints  and  copper  bond  wires  recommended  by  committee  of  Am.  Ry.  Eng. 
Assn. 

CAISSONS 

Sec  Fuundaiions,  Caissons. 

CANALS 

Switzerland.  The  Swiss  Rhone-Rhine  Navigation  Project,  .\.  Wharton  Metcalfe. 
Engr.,  vol.  129.  nos.  3348  and  3350,  Feb.  27  and  Mar.  12,  1920,  pp.  212-214. 
3  figs.,  and  264-265;  1  fig.  Discussion  of  economical  aspects  of  project  under 
consideration  by  Swiss  Government  for  over  ten  years,  together  with  maps 
showing  proposed  works  between  Geneva  and  Seyssel. 

CAR  WHEELS 

Chilled-Iron,  Manufacture.  Manufacturing  Chilled  Iron  Car  Wheals — I.  H. 
E,  Diller.  Foundry,  vol.  48,  no.  7,  April  1,  1920,  pp,  259-265,  5  figs.  History, 
metallurgy,  molding,  testing  and  construction  of  ehilled-iron  car  wheels. 

CARS,   FREIGHT 

Inspection  of.  The  Inspection  of  Freight  Equipment,  L.  K.  Sillcox.  Ry.  Mech 
Engr..  vol.  94.  no.  4,  April  1920,  pp.  216-220.  Classification  of  defects  to 
be  reported  by  federal  inspectors,  also  specification  covering  installation  of 
air-brake  equipment  of  freight  cars. 

CARS,  PASSENGER 

Canadian  National  Railways.  New  Sleeping  Cars,  Canadian  National  Rvs. 
Ry.  Rev.,  vol.  66,  no.  13,  March  27, 1920,  pp.  511-512,  4  figs.  Cars  are  specially 
insulated  in  consideration  of  extreme  weather  conditions  under  which  they 
will    operate. 

London  Underground  Railway.  New  Electric  Cars  Built  for  British  Line, 
Frederick  C.  Coleman.  Ry.  Mech.  Engr.,  vol.  94,  no.  4,  April  1920,  pp.  211- 
213,  5  figs.  Passenger  cars  of  Metropolitan  Railway  of  London  designed 
with  five  side  doors  for  reducing  stopping  time  at  stations. 

CASE-HARDENING 

SniMER  Process.  A  Practical  Talk  on  Some  Modern  Methods  of  Heat-Treatment, 
Holin  E.  Halbing  and  Frank  Shepherd.  Jl,  Am.  Steel  Treaters  Soc,  vol.  2. 
no.  6,  March  1920,  pp.  257-278,  12  figs.  Various  suggestions  are  given, 
specially  method  for  heat  treating  tools  made  from  one  per  cent  straight 
carbon  steel.  Analysis  is  also  made  of  Shimer  case-hardening  process  in 
which  calcium  chloride  and-sodium  chloride  are  used  as  base  and  when  in 
molten  state  calcium  cyanamid  is  immersed  to  add  case  hardening  properties. 

CEMENT 

Strsngtii  of.  Determination  of  Breaking  Strength  (Bestimmung  der  Bruchfestigkeit), 
R.  Grun.  Tonindu&trie-Zeitung,  vol.  43,  no.  97,  Aug.  19,  1919,  pp.  871-872, 
2  figs.  Writer  dt.scribes  a  simple  device  and  process  worked  out  and  employed 
by  him  for  several  years  before  the  war,  for  determining  in  figures  the  breaking 
strength  of  cement  after  24  hours. 

CEMENT.   PORTLAND 

R'vw  Materials  for.  Producing  Raw  Materials  for  Portland  Cement — VII, 
Oliver  Bowles.  Cement,  Mill  &  Quarry,  vol.  16,  no.  6.  March  20,  1920,  pp. 

15-20,  4  "figs.     Arrangement  of  chaig,^  in  drill  holes. 

CHROMIUM 

Electrolytic  Production.  Electrolytic  Chromium,  George  J.  Sargent.  General 
Meeting  Am.  Electrochemical  Soc.,  April  S-10,  1920,  paper  IS,  pp.  275-292. 
Allude.=ï  to  history  of  deposition  of  chromium,  including  unpublished  work  done 
at  Cornell  University.  Gives  details  of  electrolysis  of  various  mixtures  of  chro- 

mic sulphate  and  chronic  acid,  showing  that  yield  of  chromium  from  chromic- 
acid  solutions  is  greatly  increeased  by  addition  of  chromic  sulphate. 

COAL 

Purchasing  on  Specifications.  Purchase  of  Coal  on  Specifications,  John  Howatt. 
Jl.  Western  Soc.  Engrs..  vol.  24,  no'  9,  Nov.  1919,  pp.  535-552  and  (discussion) 
pp.  553-5.56.  Method  is  outlined  for  purchasing  coal  on  B.t.u.  basis.  System 
provides  definite  basis  for  cancellation  of  contract. 

Storage  Yards.  Reading's  Storage  Yards  Keep  the  Mines  Running  Steadily,  Dever , 
C.  Ashmead.  Coal  Age,  vol.  17.  no.  13,  March  25,  1920,  pp.  581-586,  6  figs.J 
Experience  of  Philadelphia  &  Reading  Coal  and  Iron  Co.  is  quoted  as  proofl 
that  coal  storage  results  in  decrease  of  cost  of  fuel  to  consumer  by  equalizing" 
demand.     Capacity  of  storage  yard  of  this  company  is  1,000,000  tons. 

Striped.  Striped  Coals,  H.  Winter. 

1920,  pp.  172;173.  Results 
analysis  of. various  samples. 

CoUiery  Guardian,  vol.  119.  no.  3081,  Jan.  16,1 
of    microscopical    examination    and    chemical! 
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CONCRETE   CONSTRUCTION.   REINFORCED 

ArsTHAUAN  Structurks.  Tj-pical  Examples  of  Reinforced  Conrrete  Structures 
in  Australia,  JC.  G.  Stone.  Commonwealth  Engr.,  vol.  7,  no.  7.  Feb.  2.  1920, 
pp.  204-212,  15  figs.  Structures  illustrated  and  described  are  wheat  silos, 
sewerage  pipes,  aqueduct,  pontoon?,  etc. 

Stresses  in  Frames.  Problems  in  the  Theory  of  Construction.  Regid  Reinforced 
Concrete  Frames,  Ewart  S.  Andrews.  Concrete  and  Constructional  Eng.. 
vol.  15,  no.  3,  March  1920,  pp.  101-105,  5  figs.  Graphical  derivation  of 
formulic.     (Concluded.) 

CONCRETE.   REINFORCED 

SrECiFiCATiONS.  Report  of  Committee  on  Masonry.  Ry.  Age  (Daily  Edition), 
vol.  68,  no.  11,  Mar.  17,  1920.  pp.  8G2-867.  Specifications  for  plain  and 
reinforced  concrete  and  for  billet-steel  concrete  reinforcement  bars,  recom- 

mended by  committee  of  Am.  Ry.  Eng.  Assn. 

CONVEYORS 

Belt.  Methods  Used  in  the  Installation  of  Conveyor  Belts.  Belting  and  Transmis- 
sion, vol.  16,  no.  5,  March  5.  1920.  pp.  27-30,  S  figs.  Attention  is  called  to 

precision  required  in  putting  big  belt  in  place  in  order  to  secure  efficient  service 
and  freedom  from  shut-downs  for  repairs. 

See  also  Coal  Bandling.  Belt  Conveyors. 

COPPER 

Properties,  Determination  of.  Relationship  of  Pliysical  and  Chemical  Properties 
of  Copper,  Frank  L.  Antisell.  Min.  &.  Metallurgy,  no.  157.  .section  2,  .Tan. 
1920,  5  pp.  Reasons  for  rejecting  refined  copper  on  physical  examination 
are  enumerated.  Electrical  conductivity  of  copper  is  considered  as  most 
convenient  method  of  determining  its  general  properties. 

COPPER  ALLOYS 

CoMMERciAi-.  Compositions.  Copper  Alloys,  Brasses  and  Bronzes,  H.  L.  Reason. 
Managing  Eng..  vol.  6,  no.  9,  Jan.  1920.  pp.  212-218,  18  figs.  Specifications 
for  various  commercial  compositions,  specially  such  patented  alloys  as  delta 
metal,  together  with  curves  giving  physical  characteristics  of  copper  alloys. 
(To  be  continued.) 

COPPER   MINING 

British  Columbia.  Boundary  District,  British  Columbia,  C.  M.  Campbell.  Eng. 
&  Min.  Jl.,  vol.  109,  no.  17,  April  24.  1920,  pp.  908-973.  5  figs.  Historic 
development  of  mining  operations  in  regious  which  within  20  years  have 
produced  20,000,000  tons  of  low-grade  copper  ores. 

Sampling.  Mine-Sampling,  William  Huff  Wagner.  Min.  &  Sci.  Press,  vol.  120. 
no.  13,  March  27,  1920,  pp.  451^53,  4  figs.  Sampling  practice  followed  in 
mining  copper  ore  in  Butte  district. 

CORROSION 

See  Ahmiinvm,  Corrosion  of. 

COST   ACCOUNTING 

Record  Forms.  An  improved  System  of  Engineering  Costing.  G.  E.  Hitchen. 
Machy.  (Lond.),  vol.  15,  no.  389,  March  11,  1920,  pp.  751-750,  14  figs.  Forms 
for  recording  weekly  cost  of  each  job,  weekly  proportion  of  labor  to  materials, 
exact  cost  of  job  and  of  any  desired  section  of  job  as  soon  as  completed. 

Tools  in  Stock  Room.  Cadillac  Stock-Room  Methods.  Machy.  (N.  Y.),  vol.  26, 
no.  6.  Feb.  1920,  pp.  501-502,  2  figs.  System  of  cost  accounting  consists  of 
figuring  average  price  of  all  tools  of  given  type,  which  are  on  hand  in  stock- 

room at  time  each  new  shipment  of  tools  of  that  type  is  received. 

CRANES 

Floating.  Load  Strain-Gage  Test  of  150-Ton  Floating  Crane  for  the  Bureau  of 
Yards  and  Docks  U.  S.  Navy  Department,  Louis  J.  Larson  and  Richard  L, 
Templing.  Technologic  Papers  Bur.  Standards,  no.  151,  March  18,  1920. 
34  pp.,  27  figs.  Arrangements  made  to  take  strain-g^ge  measurements  on 
important  members  of  150-ton  revolving,  floating  crane  built  for  use  in  navy 

yard  at  Norfolk,  ̂ 'a. 

DAMS 

Concrete- Arch.  Concrete  Arch  Dam  Built  from  Superposed  Trestle.  Eng. 
News-Rec,  vol.  84.  no.  9,  Feb.  20,  1920,  pp.  421-422,  3  figs.  Frame  work  was 
erected  complete  before  starting  dam.  Concrete  was  elevated  to  cars  on  top 
and  dropped  through  chutes. 

Design  Details  and  Field  Methods  on  Thin  Arch  Dam.  Eng.  News-Rec  , 
vol.  S4.  no.  10,  March  4,  1920,  pp.  474^76,  7  figs.  Straddling  trestle  metho<l 
of  construction  used  on  Warm  Springs  concrete  dam  in  Oregon. 

Failures  of.  The  Record  of  100  Dam  Failures,  Lars  Jorgcnsen.  ,11.  Electricity, 
vol.  44,  no.  G.  March  15,  1920,  pp.  274-270.  2  figs.  Presented  as  warning  to 
engineers  designing  hydroelectric  projects  involving  utilization  of  natural 
water  powers. 

See  also  Hydroelectric  Plants,  Qvehec;  Water  Works,  Denver. 

DIESEL  ENGINES 

AuGSBtiRG.  World's  Highest-Powered  Naval-Type  Diesel  Engine.  Automotive 
Manufacturer,  vol.  61,  no.  11,  Feb.  1920,  pp.  14-19  and  p.  34.  Details  of 
Augsburg  ten-cylinder  3000-hp.  heavy-oil  unit  used  in  German  submarine 
cruisers.  Main  dimensions  are;  Length  overall,  37  ft.  5  in.;  height,  11  ft. 
0  in.;  width,  5  ft.;  bore  and  stroke,  20.^-8  x  20J-^  in.;  weight,  75  tons;  engine 
speed,  375  r.p.m. 

Cammellaird-Fullagar.  Cammellaird-Fullagar  Diesel  Marine  Engine — II. 
Motorship,  vol.  5,  no.  4,  April  1920.  pp.  302-306,  6  figs.  Description  of  lOOO- 
shaft-hp.  opposed-piston  type  heavy-oil  marine  engine.  It  weighs  91  long- 
tons  and  is  19  ft.  9  in  long. 

Castings  for.  Diesel  Engine  Castings,  F.  J.  Cook.  Eng.,  vol.  109.  no.  2823, 
Feb.  6,  1920,  pp.  177-179,  9  figs.  Proportions  of  various  chemical  elements 
which  were  found  to  give  good  results  for  Diesel-engine  cylinders,  liners  and 
pistons  are:  Total  carbon,  3  per  cent  to  3.2  per  cent;  .silicon,  1  per  cent  to 
1.2  per  cent;  phosphorus,  not  over  1  per  cent;  sulphur,  0.12  per  cent;  man- 

ganese, not  over  0.5  per  cent.  Paper  read  before  North-East  Coast  Instn. 
Engrs.  &  Shipbuilders. 

Solid-Injection  Type.  Notes  on  the  Care  and  Maintenance  of  the  Solid  Injection 
Diesel  Engine.  David  P.  Peel.  Trans.  Inst,  of  Marine  Engrs.,  vol.  31,  Feb. 

1920,  pp.  563-572,  4  figs.  Notes,  based  on  writer's  experience  with  the  Vickers' 
solid-injection  submarine  Diesel  engine,  on  smoking,  knocking  in  the  cylinders, 
bearing  lubrication,  cylinder  lubrication,  the  governor,  water  cooling,  fuel, 
setting  sprayer  valves,  and  diagram  of  operations. 

Two-  vs.  Four-Cycle  in  Marine  Service.  Comparison  Between  Marine  Diesel- 
Engines  of  the  Two  and  Four  Cycle  Types.  Motorship,  vol.  5,  no.  4,  April, 
1920.  pp.  313-315,  6  figs.  Practice  of  principal  motorship  builders  of  the 
world.  Opinion  is  expressed  that  four-cycle  engines,  judging  from  present 
tendencies,  "will  be  the  marine  motor  of  the  future."  Paper  read  before 
Norwegian  Veritas. 

DIRECTION   FINDERS 

Method  of  Using.  A  Method  of  Direction  Finding  of  Wireless  Waves  and  Its 
Applications  to  Aerial  and  Marine  Navigation,  James  Robinson.  Radio 
Rev.,  vol.  1,  no.  6,  March,  1920,  pp.  205-275,  4  figs.  Application  of  method 
described  in  previous  installments  to  BelHni-Tosi  system  is  explained.  (Con- cluded.) 

Multiple-Spindle  Horizontal  ,Type.  Special  Types  of  Drilling  Machines. 
Machy.  (Lond.) .  vol.  15,  no.  390,  March  18,  1920,  pp.  778-780.  5  figs.  Multiplo- 
spindle  horizontal  drilling  machine  with  cam-controlled  quickreturn  feed. 

Special  Types.  Special  Types  of  Drilling  Machines.  F.  E.  Johnson.  Machy. 
(N.  Y.),  vol.  26,  no  0,  Feb.  1920,  pp.  511-513.  5  figs. 

DROP   FORGING 

Shipbuilding  Application.  Drop  Forging  as  Applied  to  Shipbuilding — I,  Joseph 
L.  Murphy,  Am.  Drop  Forger,  vol.  6,  no.  3,  March,  1920,  pp.  125-128, 
0  figs.     Examples  of  work  done  in  various  plants. 

DURALUMIN 

See  Alumijtr/m,  Uses  in  Electrical  Ijidustry. 

ECONOMIZERS 

Savings  Due  to.  Savings  Due  to  Economizer,  R.  G.  Bohn.  Power  Plant  Eng., 
vol.  24.  no.  7,  AprU  1,  1920,  pp.  367-370,  2  figs.  Methods  of  calculating  heat 
tranfer,  final  temperatures  and  net  savings. 

CRIPPLES 

Reeduction  of.  Minnesota  Plan  for  the  Reeducation  and  Placement  of  Cripples, 
Oscar  M.  Sullivan.  Monthly  Labor  Rev.,  vol.  10,  no.  1.  Jan.  1920,  pp.  184- 
189.  Act  follows  plan  of  Mass.  act,  but  authority  is  placed  under  State 
Board  for  Vocational  Education  instead  of  industrial  accident  commission 
and  scope  includes  all  cripples. 

ELECTRIC  CIRCUITS.   D.   C. 

Regulation  of.  Inherent  Regulation  of  Continuous  Current  Circuits,  A.  L.  Ellis 
and  B.  W.  St.  Clair.  Jl.  Am.  Inst.  Elec.  Engrs..  vol.  39,  no.  2,  Feb.  1920, 
pp.  135-142.  13  figs.  Discusses  voltage  changes  inherent  in  d.  c.  circuits  upon 
change  of  load.     Means  of  mitigating  their  effect  is  given. 

CRUCIBLES 

Clays.  Propertie-s  of  American  Bond  Clays  and  Their  Use  in  Graphite  Crucibles 
and  Glass  Pots.  Dept.  Commerce,  Technologic  Papers  of  Bur.  of  Standards, 
no.  144,  Jan.  28,  1920,  52  pp.,  24  figs.  Physical  properties  of  three  typical 
German  clays  formerly  imported  in  large  quantities  are  given  on  basis  of 
constants  which  permit  comparison  and  evaluation  of  American  materials. 
Physical  characteristics  of  23  American  and  2  Engli.sh  bond  clays  are  determined. 

ELECTRIC   CURRENTS,   ALTERNATING 

Multiphase,  Measurement  of.  Measurements  of  Multiphase  Currents  (Mehrpha- 
senstrommessungen),  H.  Michalke.  Arehiy  fur  Elektrotechnik,  vol.  S, 
nos.  6-7,  Oct.  10.  1919.  pp.  205-209,  2  figs.  Compares  Frdhlich  and  Friese 
systems  of  connection  and  shows  how  to  determine  total  output  of  multiphase 
current  .system  by  means  of  torsion  dynamometer. 

I 



J  o  I    K  s    \  I      (  >  I       I   I M      I    N  « .  I  N  »    I    K  I  \  ( .     I  N  S  I   I   I   I     I   i      Ml      CANADA  133 

rir.-TKi.    n  ks  ii  r- 

«m1       II 

'    **«i  t-M  I**>J4  «fa  U«B  «Om  Uit»  tLlNi»^ 

K(Bv 

I  ««I  |«i«iir4  «u  a*  4v  <«■!« ,»<•  •;«•  ta. Ill»,  u 

li'  favv*««  gi«v-<t  tlw-fT  Kir  . 

EI.ECTRIC  tiENKRATuH».   .*.   «. . 

U.io»iitu-rM/« 

If 

ri«t  .ki u    <  .<.  ̂   ' 

F.-i.tw«    « 

) 

...1 

I(u 
H      P 

».U.  1.- 

_.*  KLECTIIR-   liVMliUU) 

"1  KTAXDABDKAnoa.     Mmadmni    Onphtt    Sfu^kxi^     U««t>l    t     CVtkr> 

JL lo  «Ml»!  iu*&r\i  orftiulc  »tAaa»mAjAt«L*i 

ELKCTRIC    MOTORS.    A.   C. 

EUiLTHJC   TRAM<Mle*<lo.N    U^tJb 
1   ̂ .j    .    '..•-  ....     w      I       »   .. 

Etm 

itiutaiiuu  fcuc  .  .       ,  -  -  -   -   -■ 

II        Vt        K. I  .  ̂ .11.  .L.avA.liii 

tuCrlhrff. 

ELECTRIC    PUWTS 
ELECTRIC  WELUL^ôG,  AMC 

EW.  Tuit««. 
.rsl  fcAturrfe  <ji 

Maiktkkanci  or      StAiMianl   Xlaiatrumucv  m  Tuwrr  |*Unu.   A.   B    8iiUcf.     Eire. 

ELCCTUIC   POWEK 

•  *  k%       Tt«r  i^ur*tton  of  Klr«  tru    l*<'«rr  >ui>i*)>   ki>  t  ui<>f«-  «Dtl  lu  Suluiuut  IB  Jat|MC 

PitpM  R*il  bc4«r«  iiMwCi^  ai  Emati»a>  kx^i  bttImmi  ul  J»tiuicM-  EW   Sor. 

ELECTRIC   RAILWAYS 

»> 

tUftLl^    »!..J        !    'i  i  I'll   '  I't    il     J-  ■  \>     =ii-   --lu     >.  (  ̂   ..  *     »l    :.  )      ;l    to    !•-    lms''4ta. 

ArrAKAnr*  rok 
tivr  MU'  ■ 

:  .^i< 

MiTii!!*"    F'.r-^Twi •  »*      fc. 

Hail.      N^ 

lt> 
.,    ,■..,  .,  ».   . 

•  •          * 

r^Hàf*  inar**T  riigiar   cf  Ub**  va»  trpmmvé 

t      .     \' . 



134 JOURNAL     OF     THE     ENGINEERING     INSTITUTE     OF     CANADA 

Short  Arc.  Advantages  of.  The  Groove  and  Arc  in  Arc  Welding,  J.  F.  Springer. 
Ry.  &  Locomotive  Eng.,  vol.  33,  no.  1,  Jan.  1920,  pp.  21-22,  2  figs.  Advantages 
of  short  arc  are  indicated  and  preheating  of  cast-iron  welds  is  advised. 

ELECTRICAL  AL\CHINERY 

Xo-LoAD  Losses.  A  Method  for  Separating  No-Load  Losses  in  Electrical  Machinery, 
Carl  J.  Fechheinier.  .11.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  2,  Feb.  1920.  pp. 
162-164,  3  figs.  Method  proposed  makes  use  of  idle  operation  of  machine  as 
motor,  voltage  being  varied  and  speed  kept  constant.  After  deducting  armature 
I- R  losses  from  watts  input  remaining  watts  are  plotted  against  voltage. 
Formula  is  derived  based  upon  assumption  that  watts  are  equal  to  constant 
windage  and  friction  loss  plus  core  loss,  which  latter  varies  as  constant  power 
of  voltage. 

ELECTRICAL  MEASUREMENTS 

High  Alternating  Voltages.  Notes  on  the  Synchronous  Commutator.  J.  B. 
Whitehead  and  T.  Isshiki.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  2,  Feb.  1920. 
pp.  105-116.  19  figs.  Magnitude  of  errors  which  may  arise  due  to  relatively 
small  amounts  of  capacity  in  commutator  and  galvanometer  circuits  is  studied 
for  number  of  different  connections,  and  methods  for  eliminating  them  are 
pointed   out. 

ELECTRIFICATION 

See  Railway  Electrification, 

ELECTROMETALLURGY 

Rare  Metals.  Progress  in  Electrometallurgy  of  Rare  Metals  (Neuerungen  in  der 
Elektrometallurgie  der  Edelmetalle),  Franz  Peters.  Gluckauf,  vol.  55,  nos. 
47  and  49.  Nov.  22  and  Dec.  6.  1919,  pp.  917-923  and  964-965.  Notes  on 
recent  electrothermal,  wet  and  cyanide  processes,  electro-amalgamation, 
electrolytic  purification  and  gold  and  silver  electroplating. 

EMPLOYEES'  REPRESENTATION 

Clark  Equipment  Co.  Stimulating  Co-operation  Between  Emplover  and  Employee. 
Machy.  (N.Y.),  vol.  26,  no.  6.  Feb.  1920.  pp.  544-550.  8  figs.  Experience  of 
Clark  Equipment  Co.,  Buchanan,  Mich.,  where  employees'  representation plan  is  said  to  be  successfully  operating. 

President's  Industrial  Conference.  Employee  Representation  Indorsed.  Iron 
Age.  vol.  105,  no  13,  Mar.  25,  1920,  pp.  875-879.  Final  report  of  President's 
second  industrial  conference.  Plan  makes  machinery  available  for  collective 
bargaining  with  only  incidental  and  limited  arbitration.  Conference  places 
emphasis  upon  proposal  for  joint  organization  and  management  of  employees 
as  means  of  preventing  misunderstanding  and  of  securing  co-operative  effort, 

EMPLOYEES,  TRAINING  OF 

Success  i.v.  Results  of  Mastering  Power  Production,  L.  P.  Alford.  Indus.  Manage- 
ment, vol.  .59.  no.  4.  Apr.  1920,  pp.  273-280,  9  figs.-  Instances  are  related 

which  illustrate  successful  introduction' of  systematic  training  of  workmen  in factories. 

ENAMELING 

Enamel-Lined  Appar.\tus.  The  Manufacture  of  Enamel  Lined  Apparatus. 
Emerson  P.  Poste.  .Jl.  Am.  Ceramic  Soc,  vol.  2,  no.  12,  Dec.  1919,  pp.  944- 
976,  34  figs.  Deals  with  manufacture  of  steel  and  cast-iron  apparatus  including 
by  way  of  contrast  details  relative  to  other  types  of  enamels. 

EXECUTIVES 

Training  of.  Trains  Executives  in  Its  Own  Plants.  Iron  Age,  vol.  105,  no.  13, 
Mar.  25,  1920.  pp.  869-872,  7  figs.  It  is  said  that  Westinghouse  Electric  & 
Mfg.  Co.,  which  has  conducted  its  own  schools  since  1900,  finds. plan  of  benefit 
in  development  of  men. 

See  Coal  Dust. 

EXPLOSIONS 

EXPLOSIVES 

Explosion  Temperature.  Comparison  of  Values  for  Explosion  Temperatures 
Obtained  from  Specific  Heats  with  Those  Calculated  from  Explosive  Pressures 
(Coniparaison  des  temperatures  d'explosion  calculées  à  partir  des  chaleurs 
spécifiques  et  des  températures  d'explosion  calculées  i\  partir  des  pressions 
explosives).  Henri  Muraour.  Annales  des  Mines,  vol.  9,  no.  2,  1920,  pp.  166- 
180.  1  fig.  Graphs  are  plotted  from  figures  given  in  tables  calculated  by 
various  writers  and  from  values  determined  in  experiments  with  several 
explosives. 

High,  Manttfacture  of.  The  Manufacture  and  Use  of  High  Explosives,  R.  Blane. 
Jl.  South  African  Instn.  Engrs.,  vol.  18,  no.  8.  Mar.  1920.  pp.  128-136,  5  figs. 
Processes  followed  at  Watford  Factory,  England,  in  manufacture  of  T.N.T 
and  other  high  explosives. 

FACTORY  MANAGEMENT 

See  Industrial  Management. 

FANS 

See  Coal  Mines,  Fans. 

FATIGUE 

Prevention  of.  Prevention  of  Fatigue  in  Industry — IV,  Reynold  A.  Spaeth. 
Indus.  Management,  vol.  59,  no.  4,  Apr.  1920,  pp.  311-313.  Results  of  psycho- 

logical tests  made  with  large  number  of  girls  engaged  in  gaging  and  inspecting 
shells  for  rifle  cartridges,  inspectors  recommended  by  these  tests  worked  much 
longer  than  those  who  were  not  so  recommended,  but  were  hired.  (To  be 
concluded.) 

The  Promotion  of  Industrial  Efficiency.  South  African  Jl.  Industries, 
vol.  3,  no.  1,  Jan.  1920,  pp.  56-CS.  Discusses  influence,  upon  efficiency  and 
output,  of  hours  of  labor,  rest  pauses  and  holidays.  From  Bulletin  issued  by 
Advisory  Council  of  Science  and  Industry  of  Australia. 

Unnecessary  Fatigue — The  Immense  Loss  It  Causes  to  the  State,  Frank  B. 
Gilbreth.  Lillian  M.  Gilbreth.  Eng.  &  Indus.  Management,  vol.  3,  no.  2, 
Jan.  8,  1920,  pp.  50-52.  Attention  is  directed  to  painting  factory  interiors 
with  a  view  to  diminishing  eye  strain,  providing  chairs  for  permitting  workers 
to  sit  during  periods  of  unavoidable  delay  in  standing  operations,  etc. 

FERROALLOYS 

Electric-Furnace  Manufacture.  Recent  Developments  in  the  Ferro-Alloy 
Industry,  Robert  J.  Anderson,  General  Meeting  Am.  Electrochemical  Soc, 
April  8-10,  1920,  paper  13.  pp.  177-206.  Discussion  of  conditions  in  industry, 
with  special  reference  to  relations  of  industry  in  the  United  States  to  that  in 
foreign  countries.  It  is  stated  that  "the  electric  furnace  has  made  the  growth 
of  the  industry  possible"  and  that  "further  development  and  use  of  alloy  steels is  certain  to  continue  and  at  the  same  time  increase  the  normal  demand  for 

all  kinds  of  ferroalloys." The  Manufacture  of  Ferro-Alloys  in  the  Electric  Furnace,  C,  B.  Gibson. 
General  Meeting  Am.  Electrochemical  Soc,  April  8-10,  1920,  paper  17,  pp. 
265-273.  Notes  on  design  of  electric  furnaces  for  producing  alloys,  with  data 
on  power  consumption  and  raw  materials  handled  per  kw.-year,  published 
by  various  experimenters. 

(See  also  Ferrosilicon;  Ferrotungsten.) 

FERROSILICON 

Fusion  Diagram.  Contribution  to  the  Study  of  Ferrosilicon  (Contribution  à 
l'étude  des  ferro-siliciums),  M.  A.  Sanfourche.  Revue  de  Métallurgie,  vol. 
16,  no.  3,  May-June.  1919,  pp.  217-224.  2  figs.  Fusion  diagram  is  constructed 
from  results  of  experiments.  Melting  point  of  iron  is  lowered  from  1515  deg. 
cent,  to  1445  by  addition  of  1.5  Si;  it  is  raised  to  1516  with  3  per  cent;  it  dimin- 

ishes to  1410  with  6  per  cent  and  again  increases  to  1427  with  7  per  cent; 
lowering  is  continuous  regularly  after  this  point,  it  is  1256  with  14.3  per  cent, 
1392  with  33-3  per  cent  and  1 185  with  53.5  per  cent. 

FERROTUNGSTEN 

Tungsten  Content  of.  The  Determination  of  Tungsten  in  Ferrotungsten  (Zur 
Wolframbestimmung  in  Ferrowolfram),  Ludwig  Lovy.  Zeitsehrift  fur  ange- 
wandte  Chemie,  vol.  32,  no.  100,  Dec  16,  1919.  pp.  379-380.  Details  and 
results  of  experiments  carried  out  at  the  laboratory  of  the  Mannesmann  Works 
in  SaarbriJcken. 

FLIGHT 

Transcontinent,a.l.  Report  on  First  Transcontinental  Reliabilitv  and  Endur.Tnce 
Test  Conducted  by  the  Air  Service,  U.S.A.,  October  S  to  October  31,  1919. 
Air  Service  Information  Circular,  vol.  1,  no.  2,  Feb.  5,  1920,  35  pp.,  1  fig. 
Experience  is  discussed  principally  with  regard  to  influence  of  organization 
of  personnel  in  successfully  undertaking  long-distance  flights,  and  account  is 
given  of  difificulties  encountered  in  above-cloud  flying  and  other  aeronautical 

problems. 

FLOOD  CONTROL 

Winnipeg.     Flood  Prevention  Proiects  to  Protect  Winnipeg,  Douglas  L.  McLean. 
Can.  Engr.,  vol.  3S,  no.  14.  Apr.  1,  1920.  pp.  333-335.  4  figs.     It  is  predicted 
that  unless  works  are  constructed  to  control  flood  waters  of  Red  River  of  the 
North,  next  inundation  at  Winnipeg  may  cause  damage  totalling  millions  of 

'       dollars.     Reservoirs,   dikes  and   channel  improvements  are  proposed. 

FLYING  BOATS 

Design  of.  Flying-Boats,  G.  S.  Baker,  Flight,  vol.  12,  no.  11.  Mar.  11,  1920. 
pp.  290-301,  1  fig.  Table  indicating  variation  of  maximum  power  with  hull 
beam  for  machines  of  10,000  lb.  total  displacement.     (Continuation  of  serial.) 

FOREMEN 

Training  of.  The  foreman  and  Industrial  Democracy,  John  Calder.  Iron  Age, 
vol.  105,  no.  14.  April  1,  1920.  pp.  951-954.  Training  of  foremen  to  properly 
handle  workmen  is  urged.  Experience  of  Swift  &  Co.  in  this  direction  is  related 
Paper  read  before  Soc.  of  Indus.  Engrs. 

FOUNDRIES 

vJoNTiNUOUS  Operation.  Keeping  the  Foundry  in  Continuous  Operation,  John  H. 
Eastham.  Can.  Foundryman,  vol.  11,  no.  3,  Mar.  1920,  pp.  63-65,  4  figs. 
Survey  of  practice  in  various  Canadian  shops. 

Org.\niz.\tion,  Organization  in  Non-Ferrous  Foundries,  O.  Bertova.  Metal  Industrv 
(Lond.),  vol.  16,  no.  12,  Mar,  19.  1920,  pp,  225-229,  10  figs.  Order  cards, 
pattern  registers  and  other  foundry  cards  used  at  various  Englisli  works,  are illustrated. 
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GOLD  MINING HOISTS 

Electricity  ix.  Electricity  in  Gold  and  Silver  Mining,  B.  B.  Beckett.  Jl.  Elec- 
tricity, vol.  44,  no.  6,  March  15,  1920,  pp.  263-265,  4  figs.  Records  of  power 

consumption  of  typical  property  in  Nevada. 

GRAB  BUCKETS 

MiXE,  Electric.  Electric  Winding  Engines  and  Mine  Hoists,  H.  H.  Broughton, 
Eieon.,  vol.  84,  nos.  21S2  and  2186,  March  12  and  April  9,  1920.  pp.  286-289, 
and  390-392,  3  figs.  Mar.  12:  Methods  of  estimating  moments  of  inertia  are 
explained,  and  tables  are  given  indicating  inertia  of  rotors  of  50-cycle  induction 
motors  and  inertia  of  cylindrical  drums.  Apr.  9:  Geared  three-phase  window 
for  shaft  of  uniform  slope.     (Continuation  of  serial.) 

Electrically-Driven.  The  Modern  Development  of  Electrically-Driven  Autom- 
atic Grab  Buckets.  (Die  neuzeitliche  Entwicklung  des  elektrisch  betriebenen 

Selbstgreifers) ,  H.  Wintermeyer.  Elektroteehnische  Zeitschrift,  vol.  40, 
nos.  47  and  48.  Nov.  20  and  27.  1919.  pp.  600-602  and  610-612,  18  figs.  Descrip- 

tion and  illustrations  of  automatic  grab  buckets  with  electric  motor  attached 
to  frame,  with  stationary  electric  drive,  with  a  single  stationary  driving  motor, 
and  with  two  stationary  driving  motors. 

GRINDING  MACHINES 

HOUSES 

Walls,  Heat  Permeability  of.  A  Simple  and  Practical  Method  for  Determining 
Insulation  of  Various  Forms  of  Building  Construction  (Ein  einfachee.  prak- 
tisches  Verfahren  zur  Bestimmung  des  Wjlrmeschutzes  verschiedener  Bau- 
weisen),  Karl  Hencky.  Gesundheits-Ingenieur,  vol.  42,  no.  46,  Nov.  15,  1919, 
pp.  469-472,  3  figs.  Methods  for  determining  heat  permeability  of  walls 
which,  it  is  claimed,  is  specially  adaptable  for  examination  of  walls  of  completed 
houses. 

Universal.  A  New  Universal  Grinding  Machine.  Machy.  (Lond.),  vol.  15,  no. 
389,  March  11.  1920,  pp.  700-761.  4  figs.  Grinder  has  all-gear  drive,  weighs 
6000  lbs.,  and  is  designed  for  rapidly  grinding  external,  internal  and  face  work. 
Wheel-slide  suspension  weight  is  contained  in  body  of  machine  and  permits 
slide  to  be  set  round  to  any  angle  without  interference  by  weight,  ten'sion  on 
slide  maintained  irrespective  of  its  angular  position. 

HEALTH 

British  National  Insurance  Act.  The  British  National  Health  Insurance  Sys- 
tem, Henry  J.  Harris.  Monthly  Labor  Rev.,  vol.  10,  no.  1,  Jan.  1920,  pp.  45- 

59.  By  act  of  Dec.  16,  1911,  which  came  into  operation  on  July  15,  1912, 
system  of  compulsory  health  and  invalidity  insurance  was  introduced  into 
Great  Britain.  Article  summarizes  provisions  of  this  act  as  amended  by 
legislation  of  1913.  1918  and  1919. 

Miners'  Nystagmus.  Miners'  Nvstagmus,  Lister  Llewelyn.  Colliery  Guardian, vol.  119,  no.  3081.  Jan.  16,  1920.  pp.  170-171.  Attributes  production  of  this 
disease  principally  to  insufficient  illumination.  Paper  read  before  North 
Staffordshire  Inst.  Min.  Engrs. 

Sickness  Reporting.     A  Standard  Method  of  Sickness  Reporting.     Monthly  Labor 
Rev.,  vol.  10,  no.  1,  Jan.  1920,  pp.  220-223.     Formulated  by  Special  Committee 

'on   Industrial   Morbidity   Statistics,   Vital  Statistics  Section  of  Am.    Public 
Health  Assn.,  in  co-operation  with  Public  Health  Service  and  with  advice  and 
assistance  of  other  Government  bureaus. 

See  also  Mining  Industry,  Health  of  Workers. 

HOUSES.  CONCRETE 

Olympia  Show.  Housing  Exhibition  at  Olympia.  Concrete  &  Constructional 

Eng.,  vol.  15.  no.  3,  March  1920,  pp.  193-198,  8  figs.  '  Examples  of  methods of  small  construction  which  have  been  approved  by  Ministry  of  Health  as 
suitable  for  use  in  connection  with  housing  schemes. 

Plastered  Type.  Plastered  or  Concrete  Gun  Types  of  Concrete  Houses.  Eng. 
&  Contracting,  vol.  53,  no.  12,  March  24,  1920,  p.  325.  Committee  report 
presented  at  National  Conference  on  Concrete  House  Construction. 

HYDRAULIC  TURBINES 

Seewer  Governor.  Seewer's  Method  of  Regulating  High-Head  Pelton  Wheels 
(Seewers  Universalregelung  fiir  Hochdruck-Pelton-Turbinen).  F.  Prasil. 
Zeitschrift  des  Vereines  deutscher  Ingenieure,  vol.  63.  no.  48.  Nov.  29,  1919, 
Ep.  1194-1200,  24  figs.  Discusses  principle  of  jet  dispersion  and  its  realization 
y  means  of  movable  guide  plates  in  the  nozzle.  Description  of  construction 

and  operation  based  on  verbal  and  written  report  of  Seewer,  as  well  as  observa- 
tions of  writer  and  his  assistants  during  tests.  Results  of  experiments  are 

presented  with  aid  of  tables  and  diagrams. 
Seewer  Universal  Governor  for  High-Pressure  Pelton  Turbines  (Le 

r<3gulateur  universel  système  Seewer  pour  turbines  hydrauliques  à  haute  chute 
(Pelton),  L.  Joeffre.  Revue  générale  de  l'Électricité,  vol.  6,  no.  26.  Dec.  27, 
1919,  pp.  935-940,  7  figs.  Deviation  of  jet  is  accomplished  by  dispersing 
it  by  means  of  guiding  elements  placed  in  interior  of  piping.  Successful 
operation  of  this  governor  is  said  to  have  been  secured  in  trial  at  laboratories 
of   Zurich  Polytechnic   School. 

HEAT HYDROELECTRIC  PLANTS 

Dissipation  by  Various  Surfaces.  The  Dissipation  of  Heat  by  Various  Surfaces, 
T.  S.  Taylor.  Mech.  Engr..  vol.  42.  no.  4,  Apr.  1920,  pp.  230-232  and  259. 
4  figs.  Using  bare  tin  as  standard  of  reference,  it  was  found  in  experiments 
that  tin  covered  with  0.013  in.  of  sheet  asbestos  dissipated  about  37  per  cent 
rnore  heat;  asbestos-covered  tin  having  layer  of  dust,  32  per  cent  more;  and 
tin  with  layer  of  dust  only.  7  per  cent  more.  Thickness  of  0.4  in.  of  absestos 
resulted  in  saving  of  25  per  cent  over  that  of  bare  pipe,  and  seven  layers  of 
0.013-in.  sheet  asbestos  loosely  appUed.  75  per  cent. 

HEAT  TREATMENT 

Automatic  Stations.  Automatic  Hydro-Electric  Stations,  T.  A.  E.  Belt.  Elec. 
World,  vol.  75,  no.  15,  Apr.  10,  1920,  pp.  827-830.  6  figs.  Performance  of 
plant  of  Iowa  Railway  &  Light  Co.  of  Cedar  Rapids.  Iowa  and  of  plant  of 
Ontario  Power  Co.  of  Cal.  are  said  to  attest  reliability  of  automatic  devices. 

Outdoor  Installation.  The  Outdoor  Generating  Station,  H.  W.  Buck.  Gen, 
Elec.  Rev.,  vol.  23,  no.  3,  Mar.  1920.  pp.  194-197,  2  figs.  Drawings  are  shown 
of  hydro-electric  plant  which  was  designed  and  submitted  to  War  Depaitment 
for  development  at  Muscle  Shoals,  Ala.  It  is  argued  that  a  plant  of  this  kind 
is  entirely  feasible  and  offers  decided  advantages  from  standpoint  of  economy 
and  construction. 

See  Steef,  Heat  Treatment  of. 

HEAT  TRANSMISSION 

Mash  Cookers  and  Brew  Kettles.  Transmission  of  Heat  in  Mash  Cookers  and 
Brew  Kettles  (Ueber  den  Warmedurchgang  an  Heizkorpern  von  Dampfphan- 
nen),  Karl  Fehrmann,  Zeitschrift  des  Vereines  deutscher  Ingenieure,  vol.  63, 
no.  40,  Oct.  4,  1919.  pp.  973-978,  6  figs.  Deals  with  heat  transmission  in 
kettles  and  cookers  employed  in  breweries  for  boiling  mash  and  wort.  Exper- 

iments are  said  to  demonstrate  the  dependence  of  coefficient  of  heat  transfer 
on  pressure  of  superheated  steam. 

HEAVY-OIL  ENGINES 

New  Type.  A  New  Crude  Oil  Engine.  Engr.,  vol.  129.  no.  3350.  March  12,  1920, 
pp.  278-280,  9  figs.  Four-cylinder  hot-bulb  heavy-oil  engine  manufactured 
by  W.  H.  Allen,  Son  &  Co.,  Ltd.,  Bedford,  England.  Engine  is  said  to  be 
capable  of  running  at  no  load  even  when  operating  on  heavy  residual  oil. 
Reason  for  this  is  ascribed  to  spherical  shape  of  combustion  chamber  and 
the  fact  that,  in  regulating  injection  to  suit  load,  governor  not  only  varies 
quantity  but  also  time  of  injection,  so  that  at  light  load  injection  may  take 
place  as  much  as  50  deg.  before  dead  centre. 

HIGHWAYS 

See  Road  Construction. 

Quebec.  Hydro-Electric  Development  at  St.  Jerome,  Que.,  L.  A.  Wright.  Can. 
Engr.,  vol.  38,  no.  12,  Mar.  18.  1920,  pp.  299-302,  7  figs.  Concrete  dam. 
with  190-ft.  spillway,  carries  railway  siding.  Shaft  of  hydraulic  turbine  is 
direct  connected  to  generator  and  also  drives  main  power  shaft  of  factory  by 
means  of  speed-reducing  silent  chain. 

Scandinavian.  Power  Developments  in  Scandinavia,  J.  W.  Beckman.  Gen. 
Meeting  Electrochemical  Soc,  April  8-10,  1920,  no.  29,  pp.  403-409,  Résumé 
of  developments  of  water  power  for  various  purposes  in  Norway  and  Sweden, 
showing  chronological  rise  of  this  development  and  its  cost  and  the  cost  of 
power  in  those  countries.  It  is  estimated  that  Norway  has  potential  water 
power  of  7,500,000  hp.,  or  3020  hp.  per  1000  inhabitants;  Sweden,  6.200,000  hp. 
or  1050  hp.  per  1000;  and  United  States,  67,000,000  hp.  or  540  hp.  per  1000- 

Switzerland.  The  Navigation  and  the  Harnessing  of  the  Rhine  (Le  Rhin  aux 
points  de  vue  de  la  navigation  et  des  forces  hydrauliques).  Vie  Technique  & 
Industrielle,  vol.  1,  no.  5,  Feb.  1920,  pp.  357-363,  14  figs.  Hydroelectric  power 
plant  under  construction  at  Eglisan  where  it  is  expected  maximum  power  of 
24,000  hp.  will  be  developed.     (Continuation  of  serial.) 

ICE  PLANTS 

Electric  Operation.  Operating  an  Ice  Plant,  C.  E.  Rose.  Refrigerating  World, 
vol.  55,  no.  3,  Mar.  1920,  pp.  13-16,  2  figs.  Substitution  of  electric  motors 
for  oil  engines  at  plant  of  Arkansas  Cold  Storage  Co.,  Little  Rock,  Ark.,  is 
Said  to  have  resulted  in  decrease  of  operating  cost. 

Management.  Men  and  Machinery  in  the  Ice  Plant,  Erie  S.  Ormsby.  Am.  Soc. 
Refrigerating  Engrs..  vol.  6,  no.  2,  Sept.  1919,  pp.  103-107.  Instances  are 
related  where,  it  is  said,  introduction  of  modern  methods  and  organization  by 
modern  methods  improved  efficiency  and  increased  output  of  plant. 
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LABOR  TURNOVER 

Measurement.  The  Mathematics  of  Labor  Turnover,  Carl  G.  Barth.  Indus. 
Management,  vol.  59,  no.  4,  Apr.  1920,  pp.  315-31S,  4  figs.  It  is  concluded 
from  mathematical  analysis  that  labor  turnover  should  be  measured  by  dividing 
average  total  payroll  into  factor  of  total  separations  of  workers  from  a  force. 

LATHES 

Reueving.  The  Relieving  Lathe,  Francis  W.  Shaw.  Machy.  (Lond.),  vol.  15. 
no.  387,  Feb.  26,  1920,  pp.  673-684,  11  figs.  Principles  and  operatiofl  of 
spiral  relieving  mechanism. 

TcRHET.  Labour  Saving  Machines  of  the  Capstan  Lathe  and  Combination  Turret 
Lathe  Class  for  Commercial  Purposes,  G.  H.  Smith.  Managing  Eng..  vol.  6, 
no.  9,  Jan.,  1920,  pp.  205-211.  Suggestions  in  regard  to  design  of  headstocks, 
pulley  mounting,  friction  clutches,  shafts  and  positive  clutches,  gearing,  etc. 

Turret  Lathe  Practice.  Machy,  (N.  Y.),  vol.  26,  no.  6.  Feb..  1920. 
pp.  514-520,  28  figs.     Practice  of  Warner   &  Swasey  Co.,  Cleveland,  Ohio. 

LIGHTING 

Daylight  S.vving.  Daylight  Saving,  Preston  S.  Millar.  Jl.  Am.  Inst.  Elec.  Engrs.. 
vol.  39,  no.  2,  Feb.,  1920,  pp.  146-158.  13  figs.  It  is  estimated  that  annual 
saving  in  United  States  of  19,250,000  could  be  effected  by  daylight  saving,  but 
as  economic  losses  resulting  in  consequence  of  interference  with  agriculture, 
dairying  and  truck  gardening  are  valued  at  over  1,000.000,000,  it  is  concluded 
that  solution  of  problem  lies  in  diversification  of  hours  of  industry. 

Strebts.  Constant  Potential  Series  Lighting,  Chas.  P.  Steinmetz.  Jl.  Am.  Inst. 
Eltc.  Engrs.,  vol.  39,  no.  3,  Mar.,  1920,  pp.  24.5-248.  Comparison  of  three  types 
of  high-vottage  street-lighting  systems:  constant-current  series,  constant- 
potential  series,  and  constant-potential  multiple  systems. 

Village  Communities.  Lighting  for  Country  Homes  and  Village  Communities, 
Wm.  Kunerth.  Official  Publication  Iowa  State  College  Agriculture  &  Me- 

chanic Arts,  vol.  18.  no,  19,  Oct.  8.  1919,  32  pp.,  26  figs.  Necessity  for  better 
light  in  village  communities  is  emphasized  by  statement  that  New  York  State 
Health  Department  has  found  that  while  21  per  cent  of  country  school  children 
have  defective  vision,  only  five  per  cent  of  city  school  children  are  so  afflicted. 
Schemes  of  illumination  for  such  communities  are  suggested  and  their  compar- 

ative costs  indicated. 

See  also  Illumination. 

LIGNITE 

Germant,  Utilization  in.  The  Utilization  of  Lignite  Mines  for  Alleviation  of  the 
Coal  Famine  (Die  Heranziehung  des  Braunkohlenbergbanes  zur  Linderung 
der  Kohlennot),  H.  Kegel.  Zeitschrift  des  Vereines  deutscher  Ingenieure, 
vol.  64,  no.  6,  Feb.  7,  1920,  pp.  125-129.  4  figs.  States  that  the  German 
lignite  fields  contain  more  than  15  billion  tons.  The  low  peat  value  necessitates 
production  of  rich  briquets  from  dry  raw  lignite;  along  with  recovery  of  low- 
temperature  tar.  lignite  coke  can  be  recovered  which  is  said  to  be  a  valuable 
house  fuel.     (To  be  continued.) 

jSee  also  Boiler  Firing^  Pulverized  Lignite;  Fuels,  Ligndte,  etc. 

LIQUID  AIR 

See  Explosives,  Liquid  Air. 

LOCOMOTIVE  BOILERS 

TuBB  Costs.     Locomotive  Boiler  Tubes.     Ry.  Gaz.,  vol.  32,  no.  13,  Mar.  26,  1920. 
êp.  495-496.     Table  showing  cost  of  tubes  for  each  of  604  engines  of  London, 
righton  &  South  Coast  Railway  in  copper,  brass,  and  steel. 

LOCOMOTIVES 

Coaling  Station  for.  New  Coaling  Station  Speeds  up  Engine  Service.  Ry.  Age., 
vol.  68.  no.  14.  April  2,  1920.  pp.  1085-1087,  3  figs.  _  Station  of  Pittsburgh  and 
Lake  Erie  with  capacity  of  750  tons.  Locomotives  are  given  coal,  sand, 
ashes  and  water  service  during  stop  of  20  min.  with  train  leaving  on  estimated 
spacing  of  10  min. 

Ctunders.  The  Casting  and  Machining  of  Locomotive  Cylinders.  Ry.  Engr., 
vol.  41,  no.  483.  April  1920,  pp.  175-183,  12  figs.  Methods  employed  in 
production  of  cylinder  castings  with  piston-valve  steam  chests  for  three-cylinder 
express  freight  locomotive  of  Great  Northern  Ry. 

Electric.     See  Electric  Locomotives. 

Mine.     See  Mine  Locomotives. 

Stokers  on.  Mechanical  Stokers  on  Locomotives.  Ry.  Jl.,  vol.  26,  no.  2,  Feb. 

1920,  pp.  17-19.     Committee  report  before  Traveling  Engrs.'  Assn. 

Valves.  Adjustment  of.  Effect  of  Lame  Engines  on  Fuel  Consumption,  J.  W. 
Hardy.  Ry.  Jl.,  vol.  26,  no.  2.  Feb.  1920,  pp.  24-26.  Tests  made  on  Houston 
&  Galveston  divisions  of  Southern  Pacific  to  determine  increase  in  fuel  consump- 

tion resulting  from  operating  locomotive  engines  with  valves  out  of  adjustment. 
Paper  read  before  Int.  Ry.  Fuel  Assn. 

See  also  Railway  Repair  Shops. 

LUBRICATING  OILS 

Economic  Utilization.  The  Economic  LUilization  of  Lubricating  Oils  (Wirtschaft- 
liche  Schmierol-Ausnutzung),  H.  Winkelmann.  Kraft  und  Betrieb,  vol.  3, 
nos.  14  and  15,  Oct.  15  and  Nov.  1,  1919,  pp.  154-155  and  163-164.  Instructions 
for  utihzation  of  lubricating  oil  and  the  production  and  application  of  substitutes. 

LUBRICATION 

Fatty  Oils  anh  Acids.  The  Theory  and  Practice  of  Lubrication;  The  "<îerni'* Process,  Henry  M.  Wells  and  James  E.  Southcombc.  Jl.  Soc.  Chem.  Industry, 
vol.  39,  no.  5,  March  15.  1920,  pp.  51T-55T  and  (discussion)  pp.  5.5T-60T, 
5  figs.  Writers  conclude  from  physical  and  physico-chemical  study  of  lubrica- 

tion, as  well  as  from  their  experience  that  fatty  compounded  oils  are  unnecessary 
for  many  purposes  of  lubrication  and  that  fatty  acids  can  entirely  and  completely 
displace  oils  for  such  purposes. 

MAGNETOS 

High  Tension,  Characteristics  of.  Characteristics  of  High-Tension  Magnetos. 
Nat.  Advisory  Committee  for  Aeronautics,  report  no.  58,  1920.  23  pp.  22  figs. 
Analysis  of  successive  operations,  showing  connection  between  several  phe- 

nomena concerned  and  their  relative  importance  on  basis  of  energy  transformed. 
Method  for  measuring  ratio  of  turns  of  high-tension  magnetos  or  induction 
ooils  is  suggested  and  result  of  its  application  to  various  magnetos  is  quoted. 

MANGANESE 

Ore,  Electric  Smelting  of.  Electric  Furnace  Smelting  of  Montana  Manganese 
Ores,  E.  S.  Bardwell.  Chem.  <fe  Metallurgical  Eng.,  toI.  22,  no.  15,  Apr.  14, 
1920,  pp.  681-685.  Balance  sheet  of  l(V-day  electric  furnace  test.  Discussion 
of  slag  and  furnace  losses,  together  with  method  of  calculating  charges.  Descrip- 

tion of  electric  furnace  plant  at  Great  Falls.  Paper  read  before  Am.  Electro- 
chemical Soc. 

MANOMETERS 

Gaging  of.  Tavel  Apparatus  for  Gaging  Metallic  Manometers  (Appareil,  système 
Tavel,  pour  l'étalonnage  des  manomètres  métalliques).  Génie  Civil,  vol.  76, 
no.  2,  Jan.  10,  1920,  pp.  47-48.  1  fig.  Manomefric  column  of  apparatus  is 
inade  up  of  steel-pipe  sections,  each  of  length  corresponding  to  mercury  column 
giving  pressure  of  1  kg.  p.  sq.  in.  Isolated  nickel  points  at  each  junction  of 
sections  are  connected  in  series  with  battery  and  lamp.  As  mercury  ascends 
pressure  is  read  off  by  number  opposite  last  lamp  lighted. 

MARINE  BOILERS 

Combustion-Chamber  Temperature,  Measurement.  Observing  Temperatures 
in  Marine  PropeUing  Installations.  Engr.,  vol.  129,  no.  3348,  Feb.  27,  1920,. 
pp.  226-228,  10  figs.  Diagrams  are  presented  which  show  results  of  measuring 
temperatures  in  combustion  chambers  in  m ulti- tubular  marine  boiler  by  means 
of  thermo-couples.  Paper  read  before  Northeast  Coast  Instn.  Engrs.  & 
Shipbuilders. 

MARINE  ENGINES 

Vertical  Quadruplex-Expansion  Type,  Machining  and  Erecting  Marine  Engines,. 
William  Wylde  and  R.  M.  Sherman.  Int.  Mar.  Eng..  vol.  25,  no.  4,  April  1920, 
pp.  305-3  IS,  21  figs.  Practice  at  shops  of  Newport  News  Shipbuilding  and  Dry 
Dock  Company,  Newport  News,  Va.  Engine,  construction  of  which  is 
described,  has  cylinders  24  in.,  35  in.,  51  in.,  and  75  in.  in  diameter,  by  51-in. 
stroke.     Stephenson  link-valve  gear  and  is  designed  for  2600  i.hp.  at  70  r.p.m. 

See  also  Diesel  Engines,   Cammellaird.Fullagar;   Two 
Engines,  Bergsund;  Neptune. 

Four-Cycle;  Oil 

MARINE  STEAM  TURBINES 

High-Speed  Impulse  Type.  High-Speed  Impulse  Type  Marine  Turbines.  Ship- 
building &  Shipping  Rec,  vol.  15,  no.  11,  March  11,  1920,  pp.  337-340.  7  figs. 

ITnits  constructed  for  ship  propulsion  by  Fraser  &  Chalmers  Engineering 
Works,  Erith,  England. 

METAL  ORES 

Balkan  States,  Det-osits  in.  The  Balkan  States  as  a  Source  of  Supply  of  Raw 
Material  for  the  German  Metal  Industry  (Der  Balkan  als  neue  Rohstoffquelle 
der  Metal-industrie  Deutschlands) ,  H.  Ed.  Kepler.  Metal!  und  Erz,  vol.  16, 

.  nos.  16,  18  and  19,  Aug.  22,  Sept.  22  and  Oct.  8,  1919,  pp.  373-375,  415-420 
and  444-455,  4  figs.  Notes  on  gold,  silver,  zinc,  lead,  copper,  chromium, 
granite,  limestone  and  other  ores  found  in  Macedonia,  Moravia  and  Bulgaria. 
(Continuation  of  serial.) 

MILLING  CUTTERS 

Drop  Forgings  for.  High  Speed  Steel  Drop  Forgings  for  Milling  Cutters  and 
Special  Tools,  A.  F.  MacFarland.  Jl.  Am.  Steel  Treaters  Soc,  vol.  2,  no.  6, 
March  1920,  pp.  279-287,  17  figs.  Advantages  claimed  are  more  homogeneous 
structure,  lower  machine  cost,  lower  scrap  losses,  time  saved  in  making  tool, 
elimination  of  physical  defects,  and  increased  production  obtained  per  tool. 

Screw-Thread,  Tests  of.  Cutting  Pressure,  Cutting  Speeds,  Feed  and  Life  of 
High-Speed  Steel  Screw  Thread  Milling  Cutters.  H.  Ederheimer.  Eng.  & 
Indus.  Management,  vol.  3,  no.  10.  Mar.  4.  1920,  pp.  309-311.  5  figs.  Results 
of  tests  showing  influence  of  cutting  feed  and  speed  of  high-speed  screw  thread 
milling  cutters  of  38.5,  48  and  53  mm.  diameter  upon  number  of  cuts  possible 
before  first  regrinding  is  necessary  and  upon  total  life  of  cutter,  as  well  as 
dependence  of  life  upon  cutting  pressure.  Translated  from  Zeitschrift  des 
Vereines  Deutscher  Ingenieure. 

The  Cutting  Pressure,  Cutting  Speed,  Feed  and  Durability  of  High- 
Speed-Tool-Steel  Thread-Milling  Cutters  (Schnittdruck,  Schnittgeschwin- 
digkeit,  Vorschub  und  Lebensdauer  bei  Gesindefra-sern  aus  Schnellstahl), 
Hermann  Ederheimer.  Zeitschrift  des  Vereines  deutscher  Ingenieure.  vol.  64, 
no.  7.  Feb.  14,  1920,  pp.  149-153,  15  figs.  By.  means  of  experiments  described, 
writer  has  determined  for  thread-milling  cutters  of  38.5.  48  and  53.5  mm. 
diam.,  influence  of  cutting  speed  and  feed,  on  number  of  cuts  up  to  first  grinding 
and  on  total  life  of  cutters,  as  well  as  the  dependence  of  life  of  cutter  on  cutting. 

pressure. 



J  ()  I    K  N  A  1      n  J      1  II  K     t  N  c;  I  N  K  K  R  I  \  t;     I  N  S  T  I  r  L  T  fc     OF     CANADA 

IJ MINK  U«X>M<>T|\K« 

1   «t^^v-Aiftllr*)    K>vMuMlt«*  la  <«44K^ 

•  «»      ■*■»■  ml    i^    -\- 

MtV»:-M»>rin  E  KTATIUSN 

1  - .  ... 
•k»T    nj>l   WM 

MIM3) MTVKAI.  OAB 

•  <   »    >         V  .       .  B  or      Can«r«  \l 

tw^i.'....       >  \(«.   %cU   17   no    17    ̂  

MIMSU  IN'DIKTKY 

Iklcvtur,  Hur     M. 

Hi  tint  or  Woaasa»     U  ibr  Hrslih  ol  Mine  WortM*  .\d<- 
I'liailniMii*  1'    I.  Cirwn      <    <a!  \r'    v><l    IT    n»    I"    V: 
M»      lllcà«f    M^jnl. 

I  MJIIJ      ̂ IIW    ̂ r 

MORT.\K 

IiirnniKAauL     EipntaaaaU    for    T»»tin«    In-p«TTr.<vi>vt:' 
wak  DManat  WalMprooAac  N' T«B  P«t«B6rul  BUI  Tcnrlur<i- 
(ttr  HftuvMM    rc.l   fl<>  im  I V-  )  . 

cii    ripcrui.T  >-fproo6n^    li.atrr- 
iJ  lijuu  ftt    ̂ '  Tb  darrnptkuii  «tk  : 

1.  Si  w. 

.       -    .    r;.A;r:Ten- 

I... 

1- 

».. 

I.  . 

tJ  < 

11    K.)       D^. 

c«j. 

1  by  Mum 

Pîxs»^r!Br    %ff>f*ar 

«.  Iijrii4^  r-   — .  -  — 

^f  tie 

[1»«^    g.^itwAi.   wajjtifa  Ml   wU«4    [I     !!■ 

XAVICATIUS 

.tc<S 

M. 

t>.t<t  M 

NICKEL  ALLOY'S 

Sm   Irmt-.Suiil  Aat^t. 

NO.V-n:BBOl8  U£TAUi 

Naval  MAraiscar     l*»»  m 

bt..-..      .    ... 

t 

ull. 

MOTION  STI  IiY 

MOTOR-TKICK  TBANSPURTATION 

CAtJro««ià      PfcMg  n»  I  rt  bM  FT.i4r*it  'Nr^*»!  Mnrp  0»e«i*ly  Sr  M'»('*f  Tf»»vcv»Ti 

Ti^t  l.>    Ki  ■  ■     '■  "    •  :  .... 
1»     IV.M    1- 
.u  I.  »Lk<!... 

bumbcn  oi   -\xf  -•^' 
in  «M 

1    I  N-    ;  ̂   V  kTI        Till 

«       ■  .  •       , 
■  t    t    .ix-ii   t 
■wtM  tn>'  • 
<ar  loadiac 

Rail*  iT  I  . 

trurk  liiM-%  rxtc-iMlibc 

K.ii  .    .       ' 

^M  at»  ftftit^m. 

Bamo.1 

Sbtit» 

OIL  ENCISES 

Vr.     M.U.x 

>  «ri*  »t  <  '.r» -.i.u»n  .»  f*.  1  l  ■  i  fT..  l  f  ir-at  r»-t^  1 t'rtU.IiAJ    r'     -jTTt.. 



140 JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 

OIL   FIELDS 

Decuve  Curves.  Variation  in  Decline  Curves  of  Various  Oil  Pools  Roswell  H. 
Johnson.  Min.  &  i\Ietallurg>',  no.  157,  section  S.  Jan.  1920.  5  pp.  Based  on 
data  given  in  Manual  of  the  Oil  and  Gas  Industry  published  by  Treasury 
Department.  Washington. 

M.vRixE  Boilers.  Utihzation  of  Liquid  Fuel  in  Marine  Bojiprs  (Utilisation  doS 
combustibles  liquides  dans  les  chaudiôres  marines).  ByHc^in  technique  du 
Bureau  Veritas,  vol.  2.  no.  2.  Feb.  1920.  pp.  26-2S,  7  figs.  Description  of 
Koerting.  and  Wallsend-Howden  burners. 

MECHAxrc.\L  Atomizers.  Burning  Oil  with  Mechanical  .\tomizer.^.  Robert  Siblev 
and  C.  H.  Delany.  Elec.  World,  vol.  7Ô.  no.  13,  March  27,  1920.  pp.  727-728, 
4  figs.  Advantages  claimed  for  mechanical  atomizing  burner  are  that  mixture 
of  air  and  gases  occurred  throughout  entire  furnace  and  that  large  quantities  of 
oil  can  be  burned  in  furnace  of  given  volume.  Disadvantages  mentioned 
are  tendency  for  small  orifice  in  burner  to  choke  up  and  separate  adjustment 
of  air  supply  for  each  burner  required  every  time  there  is  change  in  quantity 
of  oil  burned. 

Safety  in  Firing.  The  Installation  and  Cost  of  Oil  Firing  (Einbau  und  Kosten 
von  Oel-Feuerungen^ ,  H.  Viesohn.  Jl.  fiir  Gasbeleuchtung,  vol.  G2,  no.  50, 
Dec.  13,  1919,  pp.  746-752.  10  figs.  Notes  on  safety  measures  to  be 
observed  and  experiences  in  the  Hattersheim  waterworks.  Frankfort. 
Regulations  are  formulated  for  preventing  accidents  with  tar-oil  firiug  and 
it  is  concluded  that  its  use  should  be  of  great  value  in  bridging  over  the  coal 
shortage  in  German  public  and  industrial  works.  Addre.=;s  read  before  Central 
Rhenish  Assn.  of  Gas  and  Water  Engineers. 

Mapping.  The  Barometric  Method  of  Geologic  Surveying  for  Petroleum  Mapping, 
Frederic  H.  Lahee.  Economic  Geology,  vol.  15,  no.  2,  ïlar.  1920,  pp.  150-169, 
S  figs.     Comparison  is  included  of  barometric  and  plane  table  methods. 

PHOTOGRAPHY 

See  Aerial  Photography, 

PILES 

Creosote  Treatment.  A  Conclusive  Record  for  Creosoted  Piles.  Ry.  Maintennaee 
Engr.,  vol.  16,  no.  1,  Jan.  1920,  pp.  23-25.  4  figs.  Three-mile  approach  on 
Indiana  end  of  Louisville  &  Nashville  bridge  over  Ohio  river  at  Henderson. 
Ky.,  of  which  177  bents  at  south  end  were  built  of  creosoted,  long-leaf,  yellow 
pine  piles  has  had,  it  is  said,  a  useful  life  of  35  years. 

PLATES 

Fl.\t,  Strength  and  Stiffness  of.  The  Strength  and  Stiffness  of  Flat  Plates. 
F.  H.  Hummel.  Mech.  World,  vol.  67,  no.  1732.  March  12.  1920.  pp.  172-173. 
Table  giving  maximum  deflection  at  centre,  stress  at  centre  and  maximum 
stress  in  plate  for  plates  of  difîerent  forms  and  dimensions. 

OIL   WELLS 

Pumping.  Oil  Well  Pumping  Methods  and  Equipment.  Seth  S.  Langley.  Eng. 
&  Min.  Jl-,  vol.  109,  no., 13,  March  27,  1920.  pp.  748-754,  7  figs.  Details  of 
equipment  necessary  and  statement  of  costs  in  California. 

PLOWS 

See  Tractors,  German. 

POWER   FACTORS 

OPEN-HEARTH   FURNACES 

Design.  Design  of  Open  Hearth  Furnaces.  A.  D.  Williams.  Iron  Age,  vol.  105, 
no.  12,  March  18,  1920,  pp.  805-806,  2  figs.  Bearing  of  time  factor  on  thickness 
of  checker  brick  is  illustrated  by  graph  showing  rise  in  temperature  on  medium 
•line  of  fireclay  brick  in  percentage  of  surface  temperature. 

Measurement  for  Rates.  Measurement  of  Power  Factor  for  Rates,  C.  E.  Brown. 
Elec.  World,  vol.  75.  no.  13.  March  27.  1920,  pp.  721-722,  5  figs.  It  is  indicated 
how  average  power  factor  may  be  obtained  over  period  of  time  byiising  standard 
watt-hour  meters  connected  to  register  energy  and  reactive  components  of load. 

PRODUCTION 

OXY-ACETYLENE   WELDING 

Forge  Work.  Fusion  Welding  as  Applied  to  Forge  Work,  S.  W.  Miller.  Ry.  Jl., 
vol.  26.  no.  2.  Feb.  1920.  pp.  20-22.  Ox>'-acetylene  process  is  perferred  to 
electric  process  for  fusion  welding  because  "while  the  electric  process  is  con- siderably cheaper.  There  is  greater  liabiUty  with  the  electric  process  of  not 
getting  through  fusion  at  the  beginning  of  the  work.  Paper  read  before  Am. 
Drop  Forge  Assn. 

Steam  Boilers.  Autogenous  Welding  and  the  Steam  Boiler,  T.  H.  Fenner.  Power 
House,  vol.  13,  no.  6,  Mar.  20.  1920.  pp.  134-136  and  143.  7  figs.  Examples 
of  firebox-sheet  failures  are  given,  together  mth  rules  of  Steam  Boiler  and 
Fly  Wheel  Service  Bureau,  New  York,  organization  which  includes  engineering 
staffs  of  large  insurance  companies  of  North  American  continent. 

PAVEMENTS.   WOOD   BLOCK 

Street  Railway  Tracks.  Wood  Block  Paving  Between  Street  Railway  Tracks, 
Andrew  F.  Macallum.  Am.  City  (City  Edition),  vol.  22,  no.  3,  March  1920, 
pp.  237-238,  2  figs.  Method  of  tract  construction  employed  on  Elgin  Street, 
Ottawa,  in  1919.  Wood  blocks  are  laid  on  pitch  cjoshions  and  sandstone  blocks 
on  mortar  cushions. 

PEAT 

Classification  of.  Quality  and  Value  of  Important  Tj-pes  of  Peat  Material,  Alfred 
P.  Dachnowski.  U.  S.  Department  of  Agriculture,  bul.  no.  802,  Dec.  29. 
1919,  40  pp.  A  classification  of  peat  based  upon  its  botanical  composition 
and  physical  and  chemical  characteristics. 

PETROLEUM 

Geology.  Geology  Distillation  of  Petroleum,  Bailey  Willis.  Min.  &  Metallurgy, 
no.  157,  section  10,  Jan.  1920.  7  pp.,  1  fig.  Peckham's  hypothesis  is  applied to  and  found  to  be  confirmed  in  Appalachian  field. 

Industry,  Features  of.  Methods  for  More  Efficiently  L'^tilizing  our  Fuel  Resources, Chester  G.  Gilbert  and  Joseph  E.  Pogue.  Gen.  Elec.  Rev.,  vol.  23.  no.  3,  Mar. 
1920,  pp.  198-207,  5  figs.  Treats  of  nature  and  occurrence  of  petroleima  and 
essential  features  of  petroleum  industry,  including  production,  transportation 
and  refining,  as  well  as  distribution  of  products.  Chart  is  included  showing 
relative  values  of  principal  petroleum  products  in  United  States  from  1899 
to  1914. 

Central  Consulting  Council.  The  Question  of  Production,  John  Hollowav- 
Eng.  &  Indus.  Management,  vol.  3,  no.  2,  Jan.  8.  1920,  pp.  40-43.  Suggests 
collaboration  and  exchange  of  ideas  between  different  manufacturers  as  to 
best  plans  of  increasing  production  and  setting  up  Central  Consulting  Council 
in  various  districts  of  county  (England)  which  would  constitute  an  avenue 
through  which  ideas  and  practices  for  intensified  production  could  be  distributed. 

PROJECTILES 

Velocity  Measurement.  The  Measurement  of  Projectile  Velocities,  Paul  E. 
Klopsteg  and  Alfred  L.  Loomis.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  2. 

Feb.  1920,  pp.  98-104,  6  figs.  Development  of  "Aberdeen  chronograph"  adopted 
as  standard  by  Ordnance  Department  during  war  and  designed  for  rapid  produc- 

tion. Comparative  results  as  to  speed  and  accuracy  of  measurement  of 
Aberdeen  and  Boulangé  chronographs  are  given. 

PULVERIZED   COAL 

COST  OF.  Powdered  Coal  Winning  Out  in  Special  Fields,  Charles  Longenecker. 
Coal  Trade  Jl..  vol.  51,  no.  13,  March  31,  1920,  pp.  353-355,  4  figs.  Table 
is  given  showing  comparative  cost  of  powdered  coal  with  other  fuels. 

Distribution  to  Small  Plants.  Distributing  Pulverized  Coal  to  Small  Plants. 
B.  J.  Cross.  Coal  Age,  vol.  17.  no.  14.  April  1,  1920,  pp.  635-637,  5  figs.  It 
is  stated  that  using  pulverized  coal  from  central  plant  is  becoming  general 
practice  in  West.  It  is  emphasized  that  pulverized  sub-bituminous  coal 
must  be  kept  dry  and  air  so  far  as  possible  excluded  if  fuel  is  to  be  handled safely. 

Economy  of  Burning.  Forecasting  the  Fuel  of  the  Future,  V.  Z.  Caracristi.  Chem. 
Age,  vol.  2,  no.  2.  Feb,  1920.  pp.  361^365,  2  figs.  Economies  of  burning  coal. 
pulverized-  and  in  suspension,  are  pointed  out. 

METALLURGIC.4.L  FuRNACES.  Pulverized  Coal  in  Metallurgical  Furnaces  at  High 
Altitudes,  Otis  L.  Mclntyre.  Mech.  Eng.,  vol.  42,  no.  4,  Apr.  1920,  pp.  225- 
227,  4  figs.  Preliminary  experiments  with  pulverized  coal  which  led  to  instal- 

lation of  apparatus  for  its  use  in  blast  furnaces,  reverb  era  tories  and  sintering 
machines  of  Cerro  de  Pasco  Copper  Corporation  at  La  Fundiction,  Peru, 
works  situated  at  an  elevation  of  14,000  ft. 

Milwaukee  Plant  Equipment.  Pulverized  Coal  in  a  Milwaukee  Power  Plant. 
Elec.  Rev.  (Chicago),  vol.  76,  no.  12.  Mar.  20,  1920,  pp.  469-472,  5  figs.  Plant 
layout,  methods  and  special  features  of  Oneida  Street  station  of  Milwaukee 
Elec.  Ry.  <fe  Light  Co.  Details  of  equipment  and  sizes  of  motors  used.  Data 
on  operating  experiences. 
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RAILWAYS ROADS 

B  il.Tlc  States.  The  Kailroads  of  Lithuania  and  the  Baltic  States  Under  Russian 
Administration  and  Their  Development  During  the  War  (Die  Eisenbahnen 
I.itauens  und  des  Baltikums  zu  rushischer  Zeit  und  ihre  Entwiclcelung  durch 
den  Krieg),  Georg  Neumann.  Zeitung  des  Vereins  deutscher  Eisenbahnver- 
waultungen.  vol.  59,  nos.  S.'?  and  84,  Nov.  1  and  5,  1919,  pp.  879-883  and 
S93-89Ô.  4  figs.  Account  of  the  neglected  state  of  these  radroad  systems 
before  the  war  and  improvements  effected  by  German  railroad  engineers  which, 
it  is  claimed,  will  prove  of  future  benefit  to  the  countries  in  question. 

British,  Speeds  in  1919.  Railway  Speed  in  1919.  Engr.,  vol.  129,  no.  33-42, 
Jan.  16,  1920,  pp.  59-60.  Tables  giving  fastest  start-to-stop  and  longest  non- 

stop runs  in  United  liingsdom. 

RECLAMATION 

Possibilities  in  U.  S.  Report  on  Development  of  Unused  Lands.  Eng.  News-Rec, 
vol. ,84.  no.  8,  Feb.  19.  1920,  pp.  375-377.  Study  of  possibilities  of  reclaiming 
,irid.  wet  and  cut-over  timber  lands,  made  by  U.  S.  Reclamation  Service  in 
latter  part  of  1919. 

Testing  with  Core  Drills.  Core  Drills  as  a  Means  of  Securing  Road  Samples  for 
Testing  Purposes,  F.  A.  McLean.  Contract  Rec,  vol.  34,  no.  U,  Mar.  17. 
1920,  pp.  255-257,  2  figs.  Because  samples  secured  by  core  drills  are  of  uniform 
size,  it  is  believed  that  they  may  be  depended  upon  to  give  more  accurate 
indication  of  strength  and  wearing  qualities  of  road  bed  than  those  extracted 

by  hand. 

ROADS,  CONCRETE 

New  York  Pr.vctice.  State  Highway  Construction  in  New  Y''ork,  .las.  H.  Stur- devant.  Public  Works,  vol.  48,  no.  10.  Mar.  20.  1920.  pp.  207-209.  Standard 
practice  for  concrete  roads. 

Utihzing  Old  Macadam  to  Increase  Width  of  Concrete  Road.  Eng. 
New.s-Rec..  vol.  84.  no.  10.  Mar.  4.  1920.  pp.  461-463.  3  figs.  Reconstruction 
of  old  macadam  roads  by  building  concrete  surface  in  two  strips  witli  old 
surface  left  in  middle.     Work  done  by  New  Y'ork  State  Highway  Department. 

ROLLING    MILLS 

REFRACTORIES 

Chemic.vl  An.ilysis.  Are  Images  in  Chemical  Analysis,  Wm.  Roy  Mott.  General 
Meeting  Am.  Electrochemical  Soc,  April  8-10.  1920.  paper  11.  pp.  121-160. 
Method  of  chemical  analysis  is  formulated  which  consists  of  bringing  materials 
to  be  tested  into  or  under  influence  of  carbon  arc  in  specified  manner.  It  is 
claimed  that  method  has  unique  advantages  in  analysis  of  all  refractory 
materials,  minerals  and  compounds,  and  that  major  constituent  of  any  mineral 
alloy,  refractory  or  chemical  precipitate,  can  be  easily  identified  in  less  than 
ten  minutes. 

Physic  \l  Properties  of.  Physical  Characteristics  of  Specialized  Refractories, 
Sl  L  Hartman  and  O.  A.  Hougen.  Gen.  Meeting  Am  Electrochemical  Soc  , 
April  8-10,  nos  22  &  23,  pp  349-354,  9  figs.,  pp.  355-358—1  fig.  No.  22: 
Comparative  tests  of  resistances  of  12  different  kinds  of  refractory  bricks  to 
rapid  cooling  by  air  blast  after  heating  to  1350  deg.  cent.  Percentage  loss 
of  weight  varied  from  0.3  per  cent  with  bonded  carborundum  to  100  per  cent 

.  with  chrome,  silica  and  magnesia  samples.  No.  23;  Account  of  tests  of  different 
refractory  materials  at  ordinary  temperatures  and  at  1350  deg.  cent.,  made  by 
carborundum  cutting  wheel  under  constant  pressure  and  measuring  depth 
abraded  in  given  time. 

Steel-Channel,  Luxemburg.  The  Rolling  of  Steel  Cliannels  (Le  calibrage  des 
fers  en  U),  Norbert  Metz.  Revue  de  Métallurgie,  vol.  16.  no.  3,  May-June 
1919,  pp.  157-174,  50  figs.  Technique  of  manufacturing  practice  followed 
at  mills  of  Dudlange,  Luxemburg,  with  tables  of  dimensions  of  their  standard 
sections. 

RUDDERS 

Cast  Steel.  Machining  Rudders  for  Troopships,  Albert  Fisher.  Am.  Mach.,» 
vol.  52.  no.  12.  Mar.  18.  1920,  pp.  610-612,  8  figs.  Methods  used  in  making 
cast-steel  rudders  for  SOOO-ton  troopships  in  shop  located  more  than  350  miles 
from  yard  where  they  were  built. 

Kitchen  Type.  Manceuvring  and  Reversing  Rudders.  Engr.,  vol.  129.  no.  33-35, 
Feb.  6.  1920.  p.  149.  10  figs.  Form  evolved  by  J.  G.  E.  Kitchen  of  Lancaster.. 
England.  Essential  parts  of  rudders  consist  of  two  curved  deflectors  formed 
as  parts  of  circular  cylinder,  partly  enclosing  propeller.  Both  deflectors  are- 
pivoted  at  top  and  bottom  on  common  centres,  and  their  opening  or  closing, 
regulates  speed  of  ship. 

IxDl4.  The  Organization  of  Scientific  Work  in  India.  Nature,  vol.  104,  no.  2625, 
Feb.  19,  1920,  pp.  659-654.  Policy  contemplated  consists  in  centralizing 
scientific  work  in  Imperial  Department  of  Industries  of  (jovernment  of  India. 

Industries  and.  How  Research  Helps  Rejuvenate  IndHstries.  Arthur  Van  Vlissinger. 
Jr.  Faetorj'.  vol.  24.  no.  6.  Apr.  1,  1920.  pp.  947-952,  4  figs.  Based  on  ejtper- 
ience  of  various  manufacturers. 

NvTiON'tL  RESEiRCH  CouNClL.  Constructive  Scientific  Research  by  Co-operation. 
Burton  E.  Livingston.  Science,  vol.  51.  no.  1316.  Mar.  19.  1920.  pp.  277-283. 
Slow  progress  of  science  is  attributed  to  scientific  research  problems  being 
attacked  bv  individuals  or  by  small,  local  groups  of  workers  influenced  by  a 
single  individual.  It  is  suggested  to  organize  system  of  oo-operative  research 
under  auspices  of  National  Research  Council. 

SAFETY 

Departmental  Meetings.  Safety  and  Welfare  Work  in  Industrial  Plants.  H.  A. 
.Schultz.  Proc.  Engrs.  Soc.  Western  Pa.,  vol.  35,  no.  8.  Nov.  1919.  pp.  395-423 
and  (discussion)  pp.  424-436.  Recommends  holding  departmental  safety 
meetings  regularly,  conducting  safety  lectures  periodically  in  training  and 
apprenticeship  schools  and  holding  safety  rallies  occasionally  for  workmen  and 
their  families.     Practice  of  U.  S.  Steel  Corp.  is  quoted  as  example. 

SCIENTIFIC   JIANAGEMENT 

See  Industrial  Management;  Taylor  System;  Time  Study, 

RETAINING   WALLS 

L  (.RGE  Buildings.  Retaining  Walls  for  Large  Buildings.  Concrete  &  Constructional 
Eng..  vol.  15.  no.  3.  Mar.  1920.  pp.  155-160.  5  figs.  Instead  of  customary 
procedure  of  excavating  whole  area,  trenches  were  dug  against  road  frontages 
to  accommodate  retaining  walls,  sufficient  amount  of  earth  being  left  against 
backs  of  street  frontage  to  render  them  self-supporting. 

SCREW    MACHINES 

Large  Four-Spindle.  Four-Spindle  Screw  Machines  for  Large  Work.  Iron 
Age,  vol.  105,  no.  14,  April  1;  1920,  pp.  935-9.39.  13  figs.  Machines  are  evolu- 

tion in  development  of  multiple-spindle  screw  machines  to  meet  requirements. 
of  users  for  machines  for  larger  diameter  work  than  could  be  produced  on 
2l4An.  machines.     They  are  built  by  National  Acme  Co.,  Cleveland. 

ROAD   CONSTRUCTION 
SCREW  THREADS 

Limiting  Factors.  Factors  Which  Will  Limit  Highway  Construction  During 
the  Coming  Season.  O.  P.  Chamberlain.  Good  Roads,  vol.  19,  no.  9,  Mar.  3, 
1920,  pp.  123-126.  Labor  difficulties  in  plants  producing  road  building 
materials,  it  is  feared,  will  limit  highway  construction. 

Progress  in  1919.  County  Highway  Data.  Public  Works,  vol.  48.  no.  12.  Apr.  3. 
1920.  pp.  276-287.  Tabulated  data  on  county  highway  work  done  during 
1919.  practice  as  to  road  shoulders,  resurfacing  county  highways  and  main- 

tenance of  water-bound  macadam  county  highways. 

Tight-Fitting.  Tight-Fitting  Threads  for  Bolts  and  Nuts.  Chester  B.  Lord.  Mech. 
Eng.,  vol.  42,  no.  4,  Apr.  1920,  pp.  222-224  and  259,  S  figs.  Conclusions 
drawn  from  experimental  work  are  in  part:  Cause  of  stripped  threads  is 
lack  of  room  into  which  metal  can  flow;  pitch  diameter  and  lead  should  be 
the  same  in  both  threads:  and  thread  angle  should  differ  by  not  more  than 10  deg. 

SEMI-STEEL 

Top  Soil  B  \se.  Value  of  Top  Soil  as  Base  for  Modern  Highways.  D.  S.  Humphrey. 
Eng.  News-Rec.  vol.  84,  no.  12,  Mar.  18.  1920,  pp.  366-567.  It  is  recom- 

mended that  earth's  crust  be  unmolested  and  that  side  ditching  be  avoided. 

Manufacture.  Manufacture  of  Smi-steel  for  Shells,  Frank  E.  Hall.  Min.  &  Metal- 
lurgy, no.  157,  section  15,  Jan.  1920.  7  pp.  Requirements  of  U.  S.  Ordnance - 

Department. 
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STEAM   PIPES STEEL,    HEAT   TREATMENT    OF 

-  ierheated-Steam,  Insulation  of.  Losses  from  Long  Superheat  Steam  Pipes 
Determined  by  INIeans  of  Curves.  Thomas  G.  Estep.  Blast  Furnace  &  Steel 
Plant,  vol.  S.  no.  4.  Apr.  1920.  pp.  259-261  and  263,  3  figs.  Curves  showing 
(1)  most  economical  thickness  of  pipe  covering  for  various  temperature  differ- 

ences and  heat  costs.  (2)  total  heat  loss  per  100  lineal  feet  of  pipe  in  B.t.u. 
per  hr.  when  covered  with  most  economical  thickness  of  pipe  covering  and 
(3)  temperature  drop  per  100  lineal  feet  of  pipe  when  covered  ̂ ith  most 
economical  thickness  of  pipe  covering. 

STEAM   POWER  PLANTS 

Carbonizing,  Boxes  for.  Pots  and  Boxes  Used  in  Carbonizing,  H.  H.  Harris. 
Iron  Age,  vol.  105,  no.  10,  Mar.  4,  1920,  pp.  729-731.  Comparative  value  of 
cast  iron,  steel  and  special  alloys  for  pots  and  boxes  used  in  heat-treating 
processes.  Each  material  is  found  to  be  best  suited  for  certain  specific  applica- 

tions, and  it  is  observed  that  the  only  true  scale  of  value  is  that  of  comparing 
their  life  under  service  conditions  with  their  initial  cost  and  determining 
how  many  units  of  service  each  renders  per  dollar  investment. 

Carburizing.  Pre-Heating  in  Carburizing,  Theodore  G.  Sclleck.  Jl.  Am.  Steel 
Treaters  Soc,  vol.  2,  no.  6,  Mar.  1920.  pp.  2SS-295,  6  figs.  Advantages  claimed 
for  pre-heating  method  of  carburizing  are  greater  uniformity  of  results,  speed 
of  operation,  economy  and  convenience  as  well  as,  in  most  cases,  greater 
cleanliness  and  more  comfort  for  operator. 

Statistics  for  Comparison.  Essential  Statistics  for  General  Comparison  of  Steam 
Power  Plant  Performance.  W.  S.  Gorsuch.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39, 
no.  2.  Feb.  1920.  pp.  132-134.  Method  for  comparing  efficiencies  between 
different  plants  without  going  into  detailed  study  of  thermal  characteristics 
of  plants  or  introducing  power  costs.  Essential  items  of  steam-power  plant 
performance  that  should  be  recorded  and  uniform  method  of  expressing 
them  are  given  in  tabulated  form,  with  illustration  demonstrating  advantage 
of  proposed  method. 

STEAM    TURBINES 

PrMPiNO  Sets.  High  Pressure  Turbine  Pumping  Set.  Engr.,  vol.  129,  no.  3348, 
Feb.  27,  1920,  pp.  22S-229,  5  figs.  Set  manufactured  by  Mather  and  Piatt, 
Limited,  Manchester,  England.  Overall  length  of  complete  set  is  31  ft.  3}^ 
in.  height  5  ft.  5^^  in.;  overall  width,  6  ft.  7>2  in-  Motor  designed  for  three- 
phase  50  periods  and  pressure  of  6600  volts. 

<30,000-K-w.  Most  Powerful  Prime  Mover  in  the  World.  Ry.  &  Locomotive  Eng.. 
vol.  33,  no.  1,  Jan.  1920,  pp.  1-2,  1  fig.  Turbine  of  60,000  kw.  continuous 
capacity  at  74th  Street  Station  of  Interborough  Rapid  Transit  Co.,  New  York. 

See  also  Marine  Steam  Turbines. 

Hardening.  Hardening  Steel  Without  Distortion.  Fred  H.  Colvin.  Am.  Mach.; 
vol.  52,  no.  10,  Mar.  4,  1920,  pp.  4S9-493,  7  figs.  Electric  furnace  and  equip- 

ment designed  to  take  into  account  discrepancies  between  true  temperature 
of  steel  at  any  instant  and  indications  of  thermocouple  on  record. 

High  Strength  from.  The  Elastic  Development  of  Steel,  Sidnev  Cornell.  Chem. 
&  Metallurgical  Eng.,  vol.  22,  no.  15.  Apr.  14,  1920.  pp.  677-GSO.  9  figs.  Account 
of  research  undertaken  by  Remington  Arms  Union  Metallic  Cartridge  Co.  to 
salvage  about  one  million  bayonets  rejected  by  inspectors  of  English  Govern- 

ment. Research  consisted  principally  of  testing  steel  heat-treated  at  various 
temperatures.  It  was  brought  out  that  unusua.lly  high  strengths  could  be 
produced  in  medium-and  high-carbon  steels  by  high  drawing  after  quenching. 

Hump  Method.  Heat  Treating  Steel  by  New  Method  Claims  Valuable  Results. 
Automotive  Industries,  vol.  42,  no.  14.  April  1,  1920,  pp.  S12-S15,  6  figs.  Hump 
method.  Material  is  quenched  at  definite  point  in  heating  when  temperature 
rise  shows  marked  decrease  and  change  from  previous  uniform  rate.  Advant- 

ages claimed  are  that  it  results  in  higher  grade  and  more  uniform  output  and 
simplifies  handling  and  cleaning. 

Tr\ctor  Parts.  Heat  Treating  Cast  Steel  for  Tractors,  Fred  Grotts.  Am.  Drop 
Forger,  vol.  fi,  no.  3.  Mar.  1920,  pp.  123-124,  4  figs.  Survey  of  developments 
of  present  practice. 

STEEL 

Allot.     See  Alloy  SteeU, 

Critical  Points.  Practical  Determination  of  the  Critical  Points  of  Steels  by  the 
Differential  Method  (Sur  la  détermination  pratique  des  points  critiques  des 
aciers  par  la  méthode  difïérentiellel,  A.  Portevin  and  V.  Bernard.  Revue  de 
Métallurgie,  vol.  16,  no.  3,  May-June  1919,  pp.  175-192,  15  figs.  Experience 
of  writers  in  appHcation  of  Roberts  Austen's  differential  method.  Substitution 
of  Chevenard  differential  expansimeter  in  place  of  Saladin-Le  Chatelier  double 
galvanometer  has  been  found  by  them'  to  increase  considerably  accuracy  of method. 

Forged  vs.  Rolled  Bars.  Rolled  and  Forged  Steel  Bars,  J.  H.  Hïggins.  Jl.  Am. 
Steel  Treaters  Soc.  vol.  2,  no.  6,  Mar.  1920.  pp.  295-298.  12  figs.  Results  of 
investigations  conducted  at  works  of  Camden  Forge  Co.,  in  which  forged 
bars  were  found  to  give  better  re.sults  in  natural,  annealed  and  heat-treated 
state,  both  physically  and  micrographically. 

High-Speed. See  Steel  High-Speed. 

^Manganese.     See  Steel  Manganese. 

M0LTBDENt3i.     See  Steel  Molyhdemtm. 

pRODVCTiON  During  War.  The  Iron  and  Steel  Trades  During  the  War,  M.  S. 
Birkett.  Iron  &  Coal  Trades  Rev.,  vol.  100.  no.  2716.  Mar.  19.  1920,  pp.  381- 
3S4.  Tables  showing  production  and  exports  of  iron  and  steel  of  each  of  chief 
steel-producing  countries  for  1913,  1918,  and  1919.  Paper  read  before  Roy. 
Statistical  Soc. 

■SuLPHrR  .'LND  Phosphorus.  Influence  of.  Contemporary  Foreign  Opinion  on 
Sulphur  and  Phosphorus  in  Steels,  Henry  S.  Rawdon.  Chem.  &  Met.  Eng., 
vol.  22.  no.  13,  Mar.  31,  1920,  pp.  609-611.  Result  of  canvassing  opinions 
at  English  and  French  metallurgical  centres  as  to  how  moderate  increases 
in  sulphur  and  phosphorus  would  influence  laborarory  tests  and  service  perform- 

ance of  steels. 

STEEL  CASTINGS 

Open-Hearth  v.s.  Electric-Furnace.  Melting  Changes  Bring  Lower  Costs, 
Foundry,  vol.  48,  no.  7.  Apr.  1.  1920,  pp.  253-258,  9  figs.  Experience  of 
Bayônne  Steel  Castings  Co.,  Bayonne,  N.  J.  Open-hearth  displaced  electric 
furnace  in  steel  foundry  when  power  charges  became  excessive.  It  is  said 
that  open-hearth  furnace  jproduces  steel  which  is  satisfactory  in  quality  for 
all  requirements  and  at  less  cost  than  was  possible  with  electric  furnace. 

STEEL,  HIGH-SPEED 

Melting  Up  Broken  Tool-s.  Reclaiming  and  Using  Broken  High  Speed  Tools, 
John  A.  Hope.  Can.  Machy.,  vol.  33.  no.  31,  Mar.  25,  1920.  pp.  312-313, 
1  fig.     Construction  and  operation  of  high-speed  steel  melting  furnace.  * 

STEEL,   MANGANESE 

Analysis  of.  Generalization  of  Method  of  Analyzing  Manganese  in  Special  Steels 
by  Persulphate  in  the  Presence  of  Chromium  and  Tungsten  (Généralisation 
de  la  méthode  du  dosage  du  manganèse  dans  les  aciers  spéciaux  par  le  persul- 
fate  en  présence  du  chrome  et  du  tungstène),  P.  Nicolardot  and  A.  Le^■i. 
Revue  de  Métallurgie,  vol.  16,  no.  3.  May-June  1919,  pp.  201-216.  Rapidity 
and  accuracy  between  0.1  and  3  per  cent  are  claimed  for  this  method. 

STEEL   MANUFACTURE 

Cheutc  \l  Reactions  in.  Balanced  Reactions  in  Steel  Manufacture,  Andrew 
McCance.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  14,  Apr.  7,  1920.  pp. 
634-638,  1  fig.  Argument  is  advanced  that  oxidation  of  iron  during  melting 
is  by  steam,  that  iron  oxide  is  soluble  in  molten  iron,  and  that  silicon  is  reduced 
from  acid  slag  by  carbon.  Observations  on  composition  of  gas  in  blow-holes 
and  in  solution  in  solid  steel.     Paper  presented  before  Faraday  Society. 

Electric-Furnace.  The  Electric  Furnace  and  the  Central  Station,  H.  L.  Hess. 
General  Meeting  Am.  Electrochemical  Soc,  Apr.  S-10,  1920,  paper  14,  pp. 
207-220.  Economic  aspect  of  securing  power  from  central  station  for  manu- 

facturing electric  steel  is  discussed.  World's  production  in  191S  amounted  to 
1,155,273  tons,  the  United  States  leading  with  511.364  tons. 

See  also  Rolling  Mills. 

STEEL,   MOLYBDENUM 

Commercial,  Dat.\  on.  Commercial  Molybdenum  Steel  Test  Data.  Raw  Material, 
vol.  2,  no.  3,  Mar.  1920,  pp.  87-91,  6  figs.  Test  results  obtained  by  Carbon 
Steel  Co.,  Pittsburgh,  Pa.,  arc  tabulated  and  charts  are  given  which  indicate 
influence  of  heat  treatment  upon  various  physical  properties  of  metal. 

Determination  of  Moltbdenum.  Determination  of  Character  and  Quantity  of 
Molybdenum  in  Steel  and  Iron  (Ueber  den  Art-und  Mengennachweis  des 
Molybdans  im  Stahl  und  Eisen),  Seigfried  Laurens  Malowan.  Zeitschrift 
fiir  anorganische  und  allegameine  Chemie,  vol.  108,  no.  1,  Aug.  13,  1919, 
pp.  73-80.  1  fig.  Deals  with  a  color  reaction  of  molybdenum  which,  it  is 
claimed,  has  never  been  used  in  elementary  analysis.  Writer,  after  investigat- 

ing action  of  xanthic  acid  and  its  salt  on  molybdenum  compounds,  seeks  to 
demonstrate  their  adaptability  for  a  given  amount  of  molybdenum  in  steel. 
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TANK  STEAMERS THERMIT  WELDING 

lO.OOO-Tox.  10,000-Ton  Oil  Tank  Steamship.  Int.  Mar.  Eng.,  vol.  25,  no.  4. 
Apr.  1920.  pp.  272-274.  S  figs.  Dimensions:  Length  overall,  430  ft.  7  in.; 
length  between  perpendiculars,  424  ft.;  beam  molded,  5S  ft.;  draft,  25  ft.  5  in.; 
deadweight  tonnage,  10,000  tons:  service  speed,  lOJ-^  knots.  Propulsion  is 
by  single  screw  of  four-bladed  built-up  type  driven  by  vertical  inverted  triple- 
expansion  surface-condensing  engine. 

R.\iLWAy  Repair  Shops,  In.  Where  Thermit  Means  Economy.  Ry.  Jl.,  vol.  26, 
no.  2,  Feb.  1920,  pp.  14-10,  10  figs.  Examples  of  welding  by  thermit  process 
at  repair  shops  of  various  railways. 

THERMOELECTRICITY 

TANKS 

Oil,  Reixforced-Con'chete.  Large  Concrete  Oil  Tank  Built  for  Panama  Canal, 
R.  C.  Hardman.  Eng.  News-Rec.  vol.  84,  no.  S,  Feb.  19,  1920,  pp.  380-3S1, 
2  figs.  Tank  is  115  ft.  in  diameter  and  30  ft.  deep.  Concrete  was  approximately 
1  :2  :4  mix,  proportions  used  at  start  of  walls  being  one  cement,  2K  sand  and 
3K  crushed  stone.  Steel  stresses  of  16,000  lb.  per  sq.  in.  were  used.  Capacity 
is  55,000  bbl. 

TAYLOR  SYSTEM 

AnvANTAGES  OF.  The  Taylor  System  and  Its  Applications  (Le  système  Taylor  et 
quelques  considérations  sur  son  application),  R.  de  Vallière.  Bulletin  Tech- 

nique de  la  Suisse  Romande,  vol.  46,  nos.  5  and  6.  Mar.  6  and  20,  1920.  pp. 
49-53  and  61-63.  It  is  shown  how  essence  of  system  consists,  not  in  requiring 
greater  exertion  of  worker,  but  in  regulating  his  normal  exertion  in  a  manner 
to  increase  production.  Economical  advantages  of  introducing  Taylor  system  in 
manufacturing  establishments  are  pointed  out.  It  is  visualized  that  principles 
upon  which  Taylor  system  is  based  could  be  profitably  applied  to  financial 
enterprises  and  governmental  departments  as  well.     (.Concluded.) 

Voltage  Measurement.  A  Precision  Gal vanome trie  Instrument  for  Measuring 
Thermoelectric  E.  M.  Fs.,  T.  R.  Harrison  and  Paul  D.  Foote.  Jl.  Am.  Inst. 
Elec  Engrs.,  vol.  39,  no.2,  Feb.  1920,  pp.  165-176.  11  figs.  Scheme  is  explained 
whereby  ordinary  millivolt  meter  may  be  converted  into  instrument  in  winch 
usual  errors  arising  from  variable  line  resistance  are  eliminated.  Instrument 
measures  true  e.  m.  f .  in  simple  circuit  or  if  connected  across  resistance  or  net- 

work through  which  current  flows,  it  indicates  potential  drop  which  would 
have  existed  if  instrument  had  not  been  connected. 

TIME  STUDY 

Applications.  Time  Study  in  an  Engineering  Works,  W.  Symes.  Eng.  &  Indus. 
Management,  vol.  3,  no.  10,  Mar.  4,  1920,  pp.  296-298,  1  fig.  Method  of  time 
study  is  outlined  and,  by  way  of  illustration,  its  application  to  various  machinery 
operations  is  explained. 

Economical  Advantages.  Time  and  Job  Analysis  in  Management — T,  William  O. 
Lichtner.  Indus.  Management,  vol.  59.  no.  4,  Apr.  1920,  pp.  301-306,  4  figs. 
Economical  advantages  of  introducing  time  and  job  analysis  and  its  relation 
to  low  costs  and  the  labor  question. 

TELEGRAPHY 

Multiplex.  High-Frequency  Multiplex  Telephony  and  Telegraphy  (Hochfrequenz- 
Mehrfachtelephonie  und-Telegraphie  Langs  Leitungen),  H.  Fassbender  and 
E.  Habann.  Jahrbuch  der  drahtlosen  Telegrajjhie  und  Téléphonie,  vol.  14, 
no.  5.  Oct.  1919,  pp.  451-478,  17  figs.  Discussion  of  development  of  a  wire 
system  completed  before  armistice  and  later  enlarged  upon  to  meet  demands 
of  German  postal  and  railroad  administrations.  Both  military  and  civil 
apparatus  are  described.  The  multiplex  transmission  of  news  is  defined  as  a 
recent  departure  in  feeble-current  technique  suggested  by  the  introduction 
of  vacuum  tubes  in  wireless  telegraphy. 

TIN  DEPOSITS 

Tungsten,  Association  With.  Tin  and  Tungsten  Deposits:  The  Economic  Signific- 
ance of  their  Relative  Temperatures  of  Formation,  William  R.  Jones.  Bui. 

Instn.  Min.  &  Metallurgy,  no.  186,  Mar.  1920,  pp.  1-27,  28  figs,  partly  on 
9  supp.  plates. 

See  also  Electric  Arc  A,  C,  Speaking. 

TIN  MINING 

Australia.  The  Production  of  Tin  in  Australia,  J.  B.  Lewis.  Chem.  Eng.  & 
Min.  Rev.,  vol.  12,  no.  136,  Jan.  5,  1920,  pp.  137-144.  4  figs.  Potentialities 
of  large  low-grade  deposits. 

TELEPHONY 

See    Telegraphy,    Multiplex. 

TITANIUM 

Alloys,  Electrical  Properties.  Some  Electrical  Properties  of  Titanium  Alloys, 
M.  A.  Hunter  and  J.  W.  BaCon.  Gen.  Meeting  Am.  Electrochemical  Soc, 
Apr.  8-10,  1920,  no.  28,  pp.  391-401,  2  figs. 

TERMINALS,  FREIGHT 

Motorization  of.     See  Motor-Truck  Transportation,  Cincinnati  Freight  Terminals, 

TERMINALS,  LOCOMOTIVE 

Lehigh  \'alley  Railroad.  New  Engine  Terminal  for  Lehigh  Valley  Railroad. 
News-Rec,  vol.  84.  no.  11,  Mar.  11.  1920,  pp.  514-516,  7  figs.  Details  of  engine 
house,  coaling  station  and  ashpit. 

TRADE  UNIONS 

Temperament  and.  Trade  L^nionism  and  Temperament,  E.  E.  Southard.  Indus. 
Management,  vol.  59,'  no.  4,  Apr.  1920,  pp.  265-270.  Suggestion  is  advanced 
that  studies  both  by  psychiatrists  and  psychologists  will  contribute  much  to  our 
understanding  of  trade  unionism  which,  it  is  believed,  may  be  manifestation 
of  mass  psychology.     Paper  read  before  Nat.  Committee  for  Mental  Hygiene. 

TRANSFORMERS 

Rectangular.  A  Terminal  Built  for  Special  Operating  Conditions.  Ry.  Age, 
vol.  68,  no.  13,  Mar.  26.  1920,  pp.  1025-1030,  10  figs.  Special  design  of  yards 
necessitated  in  order  to  serve  coal  traflSc  movement  westward  from  Utah  coal 
field.  Among  distinctive  features  is  rectangular  engine  terminal,  innovation 
undertaken  because  of  considerable  number  of  Mallet  engines  which  must  be 
accommodated  at  that  terminal  and  difl[iculty  encountered  in  keeping  turn- 

table pit  clear  for  operation. 

Insulation  of  Windings.  Insulation  Problems  for  High-Tension  Transformers 
(  Isolierprobleme  an  Transf ormatoren  f Or  hohe  Spannungen) ,  J .  MuUer . 
Elektrotechnik  und  Mascliinenbau,  vol.  37,  nos.  37  and  38,  Sept.  14  and  21, 
1919,  pp.  413-416  and  428-433,  24  figs.  Notes  on  designs  and  insulation 
of  windings  for  high  tensions.  Writer  observes  that  every  insulation  problem 
requires  careful  and  thorough  examination,  because  in  no  other  field  is  failure 
of  rigid  application  of  formulœ  so  complete. 

TERMINALS,  MARINE' 

Philadelphia  Army  Base.  Planning  and  Progress  on  a  Big  Construction  Job-^I, 
Charles  Penrose.  Eng.  News-Rec,  vol.  84,  no.  12,  Mar.  18,  1920,  pp.  554-561, 
7  fig<.  How  records  were  kept  at  Philadelphia  army  base  in  order  to  plan 
and  schedule  work,  to  follow  progress  of  construction,  and  to  control  future 
operations. 

Transit  Sheds.  Steel  Design  and  Erection  on  Transit  Sheds  at  Halifax  Ocean 
Terminals.  J.  Robertson.  Contract  Rec,  vol.  34,  no.  12,  Mar.  24,  1920, 
pp.  268-269,  4  figs.  Sheds  1210  ft.  long  and  87  ft.  wide  containing  3600  tons 
of  steel  are  said  to  have  been  erected  in  six  weeks  with  twin  derrick  traveler. 

TRESTLES 

See  Bridges,   Railways,    Wooden. 

TUBES 

Brazing.  Brazing  Steel  Tubes  and  Sheets.  Am.  Mach.,  vol.  52,  no.  11,  Mar.  11, 
1920,  pp.  543-544.  Results  of  experimental  joints  made  with  different  brazing 
metals.  Brazing  metal  containing  83  per  cent  copper  and  17  per  cent  zinc 
gave  stronger  joints.  It  was  also  found  that  joints  made  with  acetylene 
torch  were  distinctly  stronger  than  those  made  in  gas  flame  and  that  heat- 
treatment  of  joints  brazed  with  acetylene  gave  marked  increase  in  strength. 
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WELDING 

Gas  Torch.  Modern  Welding  and  Cutting.  Ethan  Tiall.  Am.  Mach.,  vol.  52, 
no.  12.  Mar.  IS.  1920.  pp.  603-609,  33  figs.  Examples  illustrating  possibilities 
of  gas  torch  as  welding  tool. 

Iron  Wire.  Welded  Line  Joints  Prove  Their  Efficiency.  B.  J.  Schwendt.  Ry. 
Signal  Engr..  vol.  13.  no.  3.  Mar.  1920.  pp.  97-102.  13  figs.  Various  types  of 
joints  are  illustrated  and  characteristics  of  each  are  discussed.  Statistical 
data  are  presented  in  which  comparative  figures,  based  on  tests  made  by 
Bureau  of  Standards.  Washington.  D.  C,  indicate  electrical  and  me^'^'anical 
properties  of  both  welded  and  soldered  galvanized  iron  line  wire. 

See  aho  Electric  Welding,  Electric  Welding,  Arc;  Ox^y-Aceiyhne  Welding; 
Thermit   Welding. 

WOOD  PRESERVATION 

Treating  Plants.  The  Wood-Impregnating  Plant  of  the  Royal  Swedish  State 
Railway  Administration  at  Pitea.  (Die  Holzimpriignieranstalt  der  KrI  schwe- 
dischcn  Staatseisenbahnverwaltung  zuPiteal,  Friedrich  Moll.  Zeitschrift  des 
Vereines  deutscher  Ingenieure,  vol.  63,  no.  44,  Nov.  1,  1919.  pp.  1095-1096, 
5  figs.  Description  of  plant  in  which  impregnation  with  fluorine  salt  mi.xtures 
is  carried  out  according  to  process  widely  used  in  Germany.  Plant  was 
designed  and  constructed   by   a  Berlin   company. 

Zinc  Chloride,  Treatment.  Report  of  Committee  on  Wood  Preservation.  Ry. 
Age  tDaily  Edition),  vol.  68.  no.  lie,  Mar.  18.  1920.  pp.  924-928.  Specification 
for  preservative  treatment  of  wood  with  zinc  chloride.  Recommended  by 
Committee  of  Am.  Ry.  Eng.  Assn. 

ZINC 

WELFARE  WORK 

Co-operative  Stores.  The  Packard  Co-operative  Store,  D.  G.  Stanbrough.  Indus, 
î\Ianagement.  vol.  59.  no.  4,  Apr.  1920,  pp.  2S1-2S3.  How  movement  for 
purchasing  of  groceries  started  in  1917  by  35  employes  has  grown  so  rapidly 
under  company's  auspices  that  yearly  sales  increased  from  $25.000  in  1917 to  $175.000  in  1919. 

Restaurant  Plan.  A  Novel  Emplovees'  Restaurant  Plan,  F.  L.  Prentiss.  Iron 
Age,  vol.  105.  no.  9.  Feb.  26,  1920.  pp.  591-592,  3  figs.  Serye-self  system  of 
operating  restaurant  has  been  discarded  and  waste  is  avoided  by  patrons 
ordering  one  day  what  they  will  eat  the  next. 

Electrolytic  Production.  Methods  for  Analytical  Control  of  Electrolytic  Zinc 
Production,  H.  F.  Bradley.  Chem.  &  Metallurgical  Eng.,  vol.  22.  no.  14, 
Apr.  7,  1920,  pp.  651-654,  1  fig.  Methods  used  at  laboratory  of  Judge  Mining 
&  Smelting  Co.,  Park  City.  Utah,  for  analysis  of  leach  and  electrolyte  solu- 

tions, concentrates,  calcines  and  leach  residues,  zinc-dust  precipitate  and 
anode  scale  from  cells. 

ZINC  ALLOYS 

Zinc-Aluminum-Copper.  Zinc  Alloys  with  Aluminum  and  Copper.  Walter  Rosen- 
hain,  John  L.  Haughton  and  Kathleen  E.  Bingham.  Metal  Industry  (Lend.), 
vol.  16.  no.  14,  Apr.  2,  1920.  pp.  271-279,  6  figs.  Based  on  tensile  and  hardness 
tests  and  tests  to  determine  heat  treatment  on  mechanical  properties  conducted 
at  National  Physical  Laboratory,  Teddington,  England.  In  alloys  tested 
copper  content  was  limited  to  10  per  cent  and  aluminum  to  15  per  cent. 

WIND  TUNNELS ZINC  METALLURGY 

Recording  Instruments.  Recording  Instruments  for  Use  in  Wind  Tunnels, 
Albert  A.  Merrill.  Aviation,  vol.  S,  no.  5,  Apr.  1,  1920,  pp.  190-191.  5  figs. 
Attachment  to  aerodynamical  balance  employed  for  experimental  work  at 
Throop  College,  Pasadena,  Cal.,  for  recording  graphically  variation  of  force 
in   Tunnel. 

See  also  Aeroplane  Propellers. 

WIRE 

See  Weldivg,  Iron   Wire. 

Electrolytic  Plant.  Electrolvtic  Zinc  Plant  of  the  Judge  Mining  &  Smelting  Co., 

L.  W.  Chapman.  Chem.'  &  Met.  Eng..  vol.  22,  no.  12.  Mar.  24.  1920,  pp. 537-540,  5  figs.  Plant  is  designed  to  treat  concentrates  obtained  from  sulphide 
ore  containing  zinc,  lead  and  silver. 

The  Electrolytic  Zinc  Plant  of  the  Judge  Mining  &  Smelting  Co.,  at 
Park  City.  Utah,  L.  S.  Austin,  Min.  &  Sci.  Press,  vol.  120,  no.  12,  Mar.  20, 
1920,  pp.  409-411,  2  figs. 

Muffles.  The  Effect  of  Pressure  in  Zinc  Muffles  on  the  Extraction  of  the  Metal 
(Ueber  den  Einfluss  der  in  den  Zinkmuffein  herrschenden  Spannung  auf  das 
Mctaliausbringen),  O.  Miihlhaeuser.  Metall  und  Erz,  vol.  IS.  no.  16,  Aug.  22, 
1919,  pp.  363-373,  7  figs.  Results  of  experiments  are  summarized  and  presented 
in  tabular  form.  It  is  pointed  out  that  impervlousness  of  muffles  is  variable 
and  no  two  vessels  seem  to  be  alike.  In  all  cases  it  is  said  to  be  advisable 
to  keep  the  zinc  furnaces  at  as  high  pressure  as  possible. 
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AIR  COMPRESSORS 

Lubrication  of.  Lubrication  of  Air  Compressors.  H.  V.  Conrad.  Boiler  Maker, 
vol.  20,  no.  4.  Apr.  1920,  pp.  95-97.  Satisfactory  lubrication  of  air-compressor 
cylinders  is  said  to  be  attained  by  securing  (1)  reduction  of  friction  to  a  minimum, 
and  (2)  elimination  of  carbonization  of  oil  as  far  as  possible. 

AIRCRAFT  CONSTRUCTION  MATERIALS 

Timber.  X-Ray  Examination  of.  The  Examination  of  Aircraft  Timber  by  X- 
Rays,  R.  Knox  and  G.  W.  C.  Kaye.  Trans.  Faraday  Soc.  vol.  15,  part  2, 
Feb.  1920,  pp.  60-65,  17  figs  on  6  supp.  plates.  Method  of  examining  aeroplane 
timber  parts  by  X-rays  developed  by  Aeronautical  Insoection  Department 
of  Royal  Air  Force,  England.  It  is  said  that  no  difficulty  is  experienced  in 
det-ecting  by  that  method  concealed  knots,  resin  pockets  and  grub  holes,  as 
well  as  excess  or  deficiency  of  glue  in  glued  joints.  It  is  added  that  in  almost 
all  instances  fluorescent-screen  examination  suffices. 

AIRSHIPS 

Rigid  Construction.  Rigid  Airships  and  Their  Development,  Alan  Anderson. 
A^eronautical  Jl.,  vol.  24.  no.  112,  April  1920,  pp.  143-171  and  discussion  pp. 
171-184,  20  figs.  Details  of  construction  of  British  types  are  outhned  and 
problems  of  mooring,  water  recovery,  and  passenger  accommodation  are  dis- 

cussed, specially  in  regard  to  their  bearing  on  structure  and  performance. 
Reliabihty  of  airship  flying  is  concluded  from  oflBcial  reports  stating  that 
during  ten  months  of  1918  prior  to  armistice,  proportion  of  days  upon  which 
airships  carried  out  their  flights  was  97  per  cent,  a  record  which  was  obtained 
before  the  problem  of  mooring  rigid  airships  has  been  solved. 

Rigid  Airship  Construction,  A.  E.  Rankin.  Flight,  vol.  12,  no.  16.  April 
15,  1920,  pp.  417-418,  6  figs.  Tyjie  of  bracing  is  suggested  in  which  only 
five  rivets  are  used  instead  of  12  rivets  used  in  conventional  type. 

See  also  Aeroplanes,  Transoceanic  Service. 

AI.COHOL 

Bt-Pboduct  of  Coal  Distillation.  Alcohol  —  A  New  By-Product  of  Coal 
Distillation  (L'alcool,  nouveau  sous-produit  de  distillation  de  la  houille), 
E.  de  Loisy.  Revue  de  Métallurgie,  vol.  17.  no.  2,  Feb.  1920,  pp.  56-62. 
Process  at  Skinningrove  Works,  England.  Cold  charcoal  absorbs  ethylene 
from  gases  and  gives  it  off  when  heated. 

Alcohol  from  By-Product  Gas.  Gas  Age.  vol.  45,  no.  7,  Apr.  10,  1920, 
pp.  294-295.  It  is  reported  that  motor  fuel  prospects  in  England  have  been 
brightened  by  the  Skinningrove  experiments  converting  ethylene  into  alcohol. 

Motor. Fuel.  Alcohol  As  Fuel — I.  Automobile  Engr.,  vol.  10,  no.  137.  April  1920, 
pp.  157-160,  5  figs.  Survey  of  chemical  anQ  physical  properties  of  alcohol 
which  determine  its  adaptabinty  as  motor  fuel. 

ALLOY  STEELS 

Coefficient  op  Expansion.  The  Coefficient  of  Expansion  of  Alloy  Steels,  John 
A.  Mathews.  Min.  &  Metallurgy,  no.  15S.  section  S,  Feb.  1920,  4  pp.  Measure- 

ments were  effected  for  various  alloy  steels  at  temperature  range  from  25  to  100 
deg.  cent.  Values  obtained  ranged  from  11.37  to  12.76  oarts  per  million 
per  deg.  cent. 

See  also  Steel,  High-Speed. 

ALLOYS 

Electhic  Production  of.  The  E  ectrical  Production  of  Alloys,  Ralph  M.  Major. 
Gen.  Meeting  Am.  Electrochemical  Soc,  Apr.  S-10,  1920,  paper  no.  33,  pp. 
441-447,  2  figs.  Account  of  producing  alloys  in  two  Héroult  furnaces  having 
different  electrode  regulating  equipment,  also  discussion  of  general  conditions 
of  electric  melting  as  compared  with  any  other  process  of  producing  alloys. 
Manufacture  and  properties  of  Nichrome.  Kromore,  Mangaloy,  CUmax  and 
Libar,  are  included. 

ALUMINUM 

British  Foundry  Practice.  British  Aluminum  Foundry  Practice — II.  Metal 
Industry,  (N.  Y.).  vol.  18.  no.  5,  May  1920,  pp.  221-224.  From  booklet  of 
British  Aluminum  Co.,  Ltd.,  London. 

Castings,  Hard  Spots  in.  Investigate  Hard  Spots  in  Aluminum,  Robert  J.  Ander- 
son and  JuUan  H.  Capps.  Foundry,  vol.  48,  no.  9.  May  1,  1920,  pp.  337-342, 

23  figs.  Investigations  at  Bur.  of  Mines  are  said  to  have  disclosed  that  hard 
spots  in  aluminum- alloy  sand  castings  are  caused  by  metallic  and  non-metallic 
inclusions.  Metalhc  inclusions  are  said  to  be  due  to  admixtures  of  iron,  and 
non-metallic  are  attributed  to  carelessness. 

ALUMINUM  ALLOYS 

Unsound  Castings.  Blowholes,  Porosity,  and  Unsoundness  in  Aluminum- Alloy 
Castings.  Robert  J.  Anderson.  Dept.  Interior,  Bur.  Mines,  no.  241,  34  pp., 
16  figs.  It  is  concluded  from  results  of  experimental  work  .survey  of  experience 
of  various  foundries  and  examination  of  current  literature,  that;  (1)  Number 
of  blowholes  present  is  directly  proportional  to  pouring  temperature,  (2> 
undoimdness  varies  with  temperature  to  which  charge  is  heated,  the  higher 
the  temperature  the  more  unsound  being  the  resultant  castings,  and  (3) 
unsoundness  is  function  of  length  of  time  of  melting,  the  longer  any  melt  is  held 
in  furnace  the  more  unsound  being  the  castings,  irrespective  of  temperature 
of  heating  and  pouring  temperatxire. 

Uses.  Increasing  Use  of  Alloyed  Aluminum  as  an  Engineering  Material — I,"^  G.  M. Rollason.  Indus.  Management,  vol.  59,  no.  5,  May  1920,  pp.  3S7-390,  9  figs. 
Properties  of  aluminum  and  aluminum  alloys  are  given,  and  their  recent  uses 
are  pointed  out,  particularly  in  automobile  industry.  Paper  read  before  New 
York  Section,  Am.  Soc.  M.  E. 

AMMONIA 

Stnthiibis  of.  Direct  Synthesis  of  Ammonia  by  Catalysis  Under  Pressure  (Contri- 
bution h  l'étude  de  la  synthèse  directe  de  l'ammoniaque  par  catalyse  sous 

pression),  Marcel  Guichard.  Bulletin  de  la  Société  d'Encouragement  pour 
l'Industrie  Nationale,  vol.  132,  no.  1,  Jan.-Feb.  1920,  pp.  71-102,  22  figs. 
Over  400  catalyzers  were  experimentally  studied.  From  data  obtained  and. 
analytical  consideration,  gaseous  cycle  is  formulated  for  determining  best 
conditions  of  industrial  synthesis  of  ammonia. 

AMPLIFIERS 

Thermionic  Inter-Valve  Resistance  Couplings.  An  Amplifier  Employing- 
Thermionic  Inter-Valve  Resistance  CoupUngs,  John  Scott-Taggart.  Èlec. 
Rev.  (Lond.),  vol.  86.  no.  2214,  Apr.  30,  1920,  pp.  549-550,  1  figs.  It  is  proposed 
to  use  in  place  of  ordinary  conductors  of  high  impedance  a  conductive  path 
between  cathode  and  anode.  AppUcation  of  arrangement  to  reception  of 
wireless  signals  is  explained. 

APPRENTICES,  TRAINING  OF 

Willts-Ovehland  System.  Successful  Substitute  for  Apprenticeship.  Machy. 
(N.  Y.),  vol.  26,  no-  8,  Apr.  1920.  pp.  746-748.  3  figs.  System  of  labor-training 
developed  by  Willys-Overland  Co.,  Toledo,  Ohio,  which  keeps  the  "improvers,"' as  men  taking  course  of  training  are  called,  engaged  upon  regular  Hnes  of 
production  work.     How  system  is  applied. 

ARMY  SUPPLY  BASES 

Philadelphia.  Equipment  of  Army  Supply  Base  at  Philadelphia.  Elec.  Rev. 
(Chicago),  vol.  76,  no.  18,  May  1,  1920,  pp.  715-718,  8  figs.  Electrical  equip- 

ment of  piers  and  warehouses  to  be  used  at  loading  station.  Includes  electrical— 
ly  operated  cranes,  electric  trucks  for  moving  traffic  and  electrically  operated 
elevators. 

ASPHALT 

Sources  of.  The  Lake  Asphalt  Industry,  J.  Strother  Miller.  Chem.  &  Metal- 
lurgical Eng.,  vol.  22,  no.  16  Apr.  21,  1920,  pp.  749-754,  8  figs.  Description 

of  most  important  sources  of  natural  asphalt,  Trinidad  Lake  and  Bermudez 
Lake;  and  refining  and  fluxing.  Ultra-microscope  is  said  to  show  presence- 
of  colloidal  clay  particles.     Review  of  theory  of  colloidal  state. 

AUTOMOBILE  ENGINES 

Cylinders.  Accelerating  Cylinder  Production.  Foundry,  vol.  48,  no.  345,  Apr. 
15,  1920,  pp.  311^18,  15  figs.  Details  of  foundry  of  the  Nash  Motor  Co. 
in  Kenosha,  Wis.,  which,  it  is  said,  produces  all  its  own  castings.  Attention 
to  minute  detail  and  adoption  of  every  mechanical  aid  to  speed  and  accuracy 
have,  it  is  claimed,  increased  output  of  automobile  cylinders  in  this  plant. 

Air-Cooled  Cylinders  for  Franklins.  Am.  Mach.,  vol.  52.  no.  14.  April  1, 
1920,  pp.  705-718,  58  figs.  Method  of  machining  engine  cyUnders  for  Franklin, 
Packard,  Cadillac,  Chandler  and  Peerless  automobiles. 

Design.  Modern  Tendencies  in  Engine  Design,  L.  H.  Pomeroy.  Automotive 
Manufacturer,  vol.  62,  no.  1,  Apr.  1920,  pp.  13-16,  1  fig.  Summary  of  attempts 
made  to  employ  other  fuels  than  gasoline,  and  of  studies  undertaken  to  de- 

termine crankcase  lubricant  dilution  by  gasoHne  and  best  materials  for  various- 
engine  parts.     (Concluded.) 

Pistons,  Machining.  Machining  Automobile  Engine  Pistons,  Ralph  E.  Flanders. 
Machy.  (N.  Y.),  vol.  26,  no.  S,  Apr.,  1920.  pp.  710-713,  7  figs.  Description, 
of  methods  and  tooling  equipments  used  in  quantity  production  of  automobile- 
engine  pistons. 

Methods  of  Making  the  Winton  Piston,  Fred  H.  Colvin.     Am.  Mach-, 
•    vol.  52,  no.   18,  April  29,   1920,  pp.  927-934,  27  figs.     Practice  in  Winton, Franklin,  White  and  Packard  Shops. 

Making  21,000  Pistons  a  Dav,  Fred  H.  Colvin.  Am.  Mach.,  vol.  52,, 
no.  16.  April  15,  1920,  pp.  819-S28,  31  figs.  Practice  in  Ford,  Cadillac  and Autocar  shops. 

Testing.  Organization  and  Method  in  the  Testing  Laboratory.  P.  S.  Tice.  Auto- 
motive Industries,  vol.  42.  no.  19,  May  6,  1920,  pp.  1061-1063.  System  is^ 

suggested  which  aims  at  eliminating  haphazard  running  of  tests  by  keeping 
complete  and  adequate  records.  Reference  is  made  to  method  employed 
in  dynamometer  laboratory  of  carbureter  division  of  Stewart-Warner  Speedo- meter Corp. 

See  also  spark  plugs^ 

AUTOMOBILES 

Body  Design.  Automobile  Body  Design,  William  Brewster.  JI.  Soc.  Automotive 
Engrs.,  vol.  6,  no.  4,  April  1920.  pp.  215-218,  5  figs.  Such  considerations  are 
taken  up  as  size  of  relative  positions  of  seats  and  doors,  position  of  extra  tires, 
design  of  windshield  and  influence  of  weight  upon  design. 

Fine  Coachwork  from  British  Shops  in  Lanchester.  Automotive  Man- 
ufacturer, vol.  62.  no.  1,  April  1920.  pp.  10-12,  3  figs.  Details  of  vee-fronted 

sedan  called  saloon  body,  on  40-hp.  six-cyHnder  chassis. 

Drive  Shafts.  Electrically-Heated  Tubing  for  Automobile  Drive  Shafts.  Auto- 
motive Manufacturer,  vol.  62,  no.  1,  April  1920,  pp.  21-23,  3  figs.  Method 

of  heat-treating  developed  by  Snead  &  Co.  Electric  current  of  low  voltage- 
and  high  amperage  is  employed  to  heat  tubing  by  its  own  internal  resistance- 
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Low-GaiDS  Coi^La.  Barniac  Low-Gndc  Cuali  of  the  fxMthartl.  W.  M  Park. 
Urt  World.  ToL  Ti.  bo.  17.  April  2*.  1U30.  pi>  V47->»M.  4  6s*  upoatinc 
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OfL-Fro.  ImrtAU-^Tion  A  Fud-Oil  luatallaiuxi.  H  A  Wiln»  Povrr  PUst 
E^  .  Tol  M.  BO  la  May  IS.  1»90.  pp  SUI-6Ua  and  iI7-iH.  16  fica  .\rcuuol 
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BUSES 

See  Street  Railways,   Street   Cars   vs.   Omyiibuses. 

CABLES,  ELECTRIC 

Characteristics  of.  Characteristics  of  Three-Phase  Lines  for  Harmonics  of 
Third  Order  (Constantes  caractéristiques  des  lignes  triphasées  pour  les  har- 

moniques 3),  R.  Swj'ngedauw.  Revue  générale  de  rËlectricité.  vol.  7,  nos. 
15  &  16.  April  10  and  April  17,  1920.  pp.  4S3-492  and  pp.  515-526,  6  figs. 
Fom^ul»  for  electrical  characteristics  of  long  armored  cables  in  underground 
lines.  Phenomena  in  lines  not  exceeding  20  or  30  km.  can  well  be  studied, 
it  is  stated,  neglecting  effective  resistance  and  reactance  and  taking  into  con- 

sideration only  persistance  and  susceptance.  Experimental  measurements 
of  reactance,  impedance  and  resistance  of  cables  4  to  10  km.  long. 

Combined  Telephone  and  Telegraph.  Combined  Telephone  and  Telegraph 
Cables:  Important  Trials,  A.  H.  Roberts  and  W.  J.  Hilyer.  Post  Office  Elec. 
Engrs.  Jl.,  vol.  13,  part  1,  April  1920.  pp.  29-48,  13  figs.  Tests  made  on  76- 
pair  .40-lb.  balanced  telephone  cable  in  order  to  ascertain  practicability  of 
providing  combined  telephone  and  telegraph  cables  between  London  and 
Manchester.  Over  loop  circuit  186  miles  in  length,  spee5  of  150  words  per 
minute  duplex  was  obtained  with  40  volts  on  differential  system  and  60  volts 
on  bridge  system;  induction  on  loaded  telephone  pairs  was  less  from  differential 
than  from  bridge  Wheatstone  working.     Other  results  are  mentioned. 

CAR  WHEELS 

Chilled-Iron,  Manttfacture.  Manufacturing  Chilled  Iron  Car  Wheels — II  and 
III,  H.  E.  Diller.  Foundry,  vol.  48,  nos.  345  and  346.  April  15  and  May  1, 
1920.  pp.  304-310,  16  figs.,  and  pp.  353-359,  13  figs.  Description  of  cupola 
practice  and  methods  of  core  room.     Description  of  molding  methods. 

CARS.  FREIGHT 

Inspection  of.  The  Inspection  of  Freight  Equipment.  L.  K.  Sillcox.  Ry.  Mech. 
Engr.,  vol.  94,  no.  5,  May  1920.  pp.  285-288.  Air  brakes  and  foundation 
brake  rigging;  estimated  braking  power;  defects  of  arch  bars  and  trucks. Fifth  article. 

Repairing  of.  Freight  Car  Repairs  on  the  E.  P.  &  S.  W.,  A.  M.  Dow.  Ry.  Mech. 
Engr.,  vol.  94.  no.  5,  May  1920,  pp.  281-284,  11  figs.  Outline  of  policies 
followed  by  El  Paso  &  Southwestern  Railway. 

CHUCKS 

Magnetic.  The  Magnetic  Chuck,  Its  Design  and  Varied  Uses,  J.  H.  Moore.  Can. 
Machy.,  vol.  23,  nos.  16  &  17,  April  15  and  22.  1920.  pp.  369-372,  10  figs., 
and  pp.  394-399,  12  figs.  Fundamental  principles  of  design,  together  with 
varied  uses  of  magnetic  chuck  are  discussed. 

CIRCUIT  BREAKERS 

Automatic.  Automatic  Circuit-Breakers  (Dispositifs  automatiques  de  sectionne- 
ment des  lignes  électriques),  P.  Charpentier-  Revue  générale  de  l'Electricité, 

vol.  7,  no.  15,  Apr.  10.  1920.  pp.  493-497.  16  figs.  Oil  three-pole  circuit  breaker 
built  by  Maljournal  and  Bourron  Electric  Works. 

CITY  PLANNING 

See  Terminals,  Railway,  Relation  to   City  Plan. 

COAL 

Spontaneous  Ignition.  A  Method  of  Determining  the  Relative  Temperatures  of 
Spontaneous  Ignition  of  Solid  Fuels,  F.  S.  Sinnatt  and  Burrows  Moore.  Jl. 
Soc.  Chem.  Industry,  vol.  39,  no-  0,  March  31,  1920.  pp.  72T-78T,  8  figs. 
Experiments  planned  (1)  to  determine  relative  tendencies  to  spontaneous 
ignition  in  oxygen  of  certain  finely  powdered  fuels;  (2)  to  examine  influence 
of  degree  of  fineness  of  particles  on  temperature  recorded;  and  (3)  to  examine 
influence  of  volatile  matter  upon  temperature  recorded.  Apparatus  consisted 
of  heavy  cast-iron  vessel  in  which  enclosed  nickel  crucible  coijd  be  raised 
to  any  desired  temperature. 

COAL  BREAKERS 

Pennsylvania.  Price-Pancoast  Breaker  Rehes  on  Gravity  to  Do  Much  of  the 
Work,  Dever  C.  Ashmead.  Coal  Age,  vol.  17,  no.  18.  April  29.  1920,  pp. 
841-844,  5  figs.  Installation  of  coa!  company  in — Pennsylvania  where  only 
two  conveyors  are  installed,  one  for  handling  condemned  coal  and  one  for 
handling  rock.     Coal  is  conveyed  by  gravity. 

COAL  HANDLING 

CAST  IRON 

Iron  Carbide  in.  The  Solubilitv  and  Stability  of  Iron  Carbide  in  Cast  Iron. 
J.  A.  Holden.  Foundry  Trade  Jl.  &  Pattern  Maker,  vol.  22,  no.  220.  April 
1920,  pp.  270-271.  3  figs.  Experiments  are  related  and  it  is  concluded  from 
theni  that  carbide  is  stable  while  it  is  in  solid  solution  even  in  presence  of 
considerable  percentage  of  silicon. 

CEMENT  GUN 

Applications.  Construction  Work  by  Cement  Gun  Methods.  Arthur  J.  White. 
Proc.  Engrs.  Soc.  Western  Pennsylvania,  vol.  36.  no.  2,  March.  1920,  pp. 
109-130  and  (discussion)  pp.  131-144,  13  figs.  Examples  are  presented  of 
structures  covered  with  gunite.  Among  these  are  rapid  transit  bridge.  Long 
Island,  N.  Y.,  roof  of  power  plant  of  Ford  Motor  Co..  Detroit,  and  tanks  of 
People  Gas,  Light  &  Coke  Co..  Chicago.  Advantages  of  covering  steel 
structures  with  gunite  are  enumerated. 

CEMENT  MANUFACTURE 

Kiln  Insulation.  Cement  and  Lime  Kiln  Insulation.  K.  A.  Grogan.  Cement, 
Mill  &  Quarry,  vol.  16.  no.  8.  April  20  ,1920,  pp.  27-32.  16  figs.  Advantages 
of  insulating  cement  and  lime  kiln  are  pointed  out.  and  curves  are  shown 
comparing  amount  of  heat  lost  through  kiln  crown  when  insulated  and  un- 

insulated. Sil-0-Cel  insulating  brick  is  recommended  as  "highly  effective for  all  classes  of  insulating  service. 

CENTRAL  STATIONS 

Electric-Furnace  Loads.  Electric  Furnace  Power  from  the  Standpoint  of  the 
Central  Station,  E.  A.  Wilcox.  Gen.  Meeting  Am.  Electrochemical  Soc, 
Apr.  8-10,  1920,  paper  no.  38.  pp.  589-609.  2  figs.  Questions  relative  to  opera- 

tion of  electric  furnaces  from  central  power  station  are  discussed,  such  as 
comparison  with  other  kinds  of  power  station  loads,  methods  of  charging  for 
power,  offpe.ik  service  (particularly  to  steel  castings  plants),  continuous  vs. 
intermittent  service,  power  rate  schedules  and  different  systems  of  furnaces 
and  their  demands  on  power  supply. 

The  Electric-Arc  Melting  Furnace  and  the  Central  Station  Electric 
Company.  Augustus  C.  Smith.  Gen.  Meeting  Am.  Electrochemical  Soc, 
Apr.  8-10.  1920,  paper  no.  43.  pp.  701-709,  7  figs.  Effect  electric-arc  melting 
furnace  has  on  power  supply,  particularly  surges  on  line  because  of  careless 
handling  of  furnace  during  meltmg-down  period.  Experience  is  quoted  of 
abnormal  requirements  of  number  of  furnaces  and  it  is  pointed  out  how 
economical  operation  may  be  effected  by  careful  working. 

Large.  Industrial  Need  of.  Urgent  Need  of  Super-Power  Developments, 
C.  F.  Lacombe.  Elec.  World,  vol.  75,  no.  20,  May  15,  1920.  pp.  1128-1131. 
1  fig.  It  is  said  that  increased  industrial  production  and  shortage  of  power 
over  large  manufacturing  districts  call  for  immediate  development  of  great 
power  projects  and  elimination  of  small  steam  plants. 

Car-Dump  Coal  Pier.  Design  and  Operation  of  Modern  Car-Dump  Coal  Pier. 
Eng.  News-Rec,  vol.  84,  no.  16,  April  15,  1920,  pp.  759-762,  8  figs.  Coal  pier 
of  C.  R.  R.  of  N.  J.,  at  Jersey  City  terminal,  built  to  handle  400  cars  per  day, 
and  equipped  with  two  indepe  ndently  operated  oardumpers.  Reinf orced- 
concrete  girder  trestles,  it  is  stated,  have  proved  more  economical  than  steel. 

Loading  Machine.  Coal  Loader  Based  on  a  New  Principle.  Coal  Age,  vol.  17, 
no.  19,  May  6,  1920.  pp.  900-902.  3  figs.  Joy  loading  machine.  Machine  is 
electrically  driven  and  is  29j^  ft.  long.  5  ft.  wide  and  5  ft.  high.  Gathering 
mechanism  consists  of  pair  of  gear  fingers,  the  initial  movement  of  which  is 
forward  into  coal,  after  which  there  is  raking  motion  across  coal  face,  then 
rearward  movement  toward  loading  conveyor,  then  return  to  starting  position. 

COAL  MINES 

Exhausi^Steam  Utilization  in.  Cutting  Power  Costs  at  an  Anthracite  Mine  by 
Utilizing  Exhaust  Steam,  Dever  C.  Ashmead.  Coal  Age,  vol.  17,  no.  20, 
May  13,  1920,  pp.  983-986,  7  figs.  Experience  of  Price-Pancoast  Coal  Co., 
Scranton,  Pennsylvania,  with  low-pressure  turbines  utilizing  exhaust  steam 
from  several  engines. 

Management  Methods.  Management  Methods  That  Will  Secure  Results  in 
Mine  Construction,  Charles  Gottschalk.  Coal  Age,  vol.  17,  no.  20,  May  13, 
1920,  pp.  987-989.  Organization  required  for  simultaneously  carrying  on 
various  operations  involved  in  constructing  surface  layout  and  in  developing 
underground  nucleus  for  coal  mine  of  large  capacity. 

COAL  MINING 

CoAL-CuTriNG  Equipment.  Approved  Explosion-Proof  Coal-Cutting  Eqmpment, 
L.  C.  Ilsey  and  E.  J.  Gleim.  Dept.  Interior,  Bur.  Mines,  bulletin  78.  1920. 
53  pp.,  35  figs.  Gives  Bureau's  schedule  and  shows  its  appUcation  to  testing of  commercial  apparatus.  Describes  electrical  apparatus  that  has  been  tested 
and  approved  under  this  schedule  and  also  tests  on  which  approvals  were  based. 

Electric  Power  in.  Using  Electric  Power  for  Mining  Coal.  Black  Diamond, 
vol.  64,  no.  17,  April  24,  1920  pp.  462-465,  7  figs.  Details  of  Kentucky  and 
West  Virginia  Power  Company's  plant  which  supplies  power  to  practically all  the  coal  mines  in  Logan  district  and  to  most  of  those  in  Mingo  County, 
West  Virginia  and  Pike  and  Perry  Counties,  Kentucky. 

Shaft  Layout.  Mine  Layout  Arranged  for  Large  Tonnage  and  Minimum  Hand- 
ling Cost,  James  R.  Elliott.  Coal  Age,  vol.  17,  no.  20.  May  13.  1920,  pp. 

978-979,  3  figs.     Shaft  layout  at  Mather  ColUeries,  Greene  County,  Pennsyl- 

COAL  STORAGE 

Economy  and  Advantages  Storage  of  Coal — An  Engineers'  Problem.  Indus. 
Management,  vol.  59,  no.  5.  May  1920,  pp.  .399-408.  3  figs.  Symposium  by 
prominent  engineers.  Economy  of  coal  storage,  its  use  for  stabilizing  coal 
industry,  and  its  advantages  to  the  mining  industry,  are  discussed. 
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Htdrauuc  Fill.  Hydraulic  Fill  Dams  for  Miami  Conservancy  District.  Publio 
Works,  vol.  48.  no.  17,  May  S,  1920,  pp.  301-394.  2  figs.  Method  of  con- 
Btructing  earth  dams  w-ith  core  embankments  built  up  between  side  slopes enclosed  by  parallel  levees,  all  made  of  materials  excavated  by  dragline  ma- 

chines.'hauled  m  dump  cars,  pumped  to  site  and  deposited  by  hydraulic operations. 

Movable-Crest.  Design  and  Operation  of  Movable  Crest  Dams,  Wm.  G.  Fargo. Mun.  &  County  Eng.,  vol.  58,  no.  4,  April  1920,  pp.  157-159,  8  figs.  Gates 
and  movable  weirs  are  classified  and  various  means  lor  operating  gates  are illustrated. 

Wanaqce,  New  Jersey.  The  Wanaque  Dam.  Public  Works,  vol.  48,  no  14, 
Apr.  17,  1920,  pp.  324-330.  4  figs.  North  New  Jersey  water  supply  is  to  be pro^^ded  by  impounding  run-off  from  a  94-sn.mi.  water  shed  in  a  reservoir  of 
eleven  bilhon  gallons  capacity,  to  be  built  in  SJ^  years.  Details  of  special construction  features  involved  by  the  requirements  of  the  rigid  specifications lor  imperviousness  of  embankment  and  concrete;  extreme  depth  of  core-wall trench,  and  maintenance  during  first  year  of  construction  operations  of  con- tmuous  flow  m  this  river  and  water  supply  to  large  paper  mill  that  will  remain located  and  operating  near  center  of  dam  site  for  months  while  construction IS  m  progress  around  it. 

DIESEL  ENGINES 

Skandia  Marine.  First  Large  Marine  Diesel  Engines  Complete  on  Pacific  Coast, 
inon  ''  Rossen  Hoogendyk.     Pacific  Marine  Rev.,  vol.  17.  no.  4,  Apr., 1920,  pp.  10<-]11.  5  figs.  Description  of  1100-i.p.h.  Diesel  engines  building at  bkandia  Pacific  Oil  Engine  Co.  under  license  of  Dutch  Werkspoor  Co. tor  u.  b.  bhipping  Board  Emergency  Fleet  Corporation.  Engines  are  4-cycle, 
smgle-acting  marine  crosshead  type.  20M-in.  bore,  35H-in.  stroke  and  135 r.p.m.;  built-up  crankshaft  is  123^  in.  in  diameter. 

See  Paper  Mills. 

See  Drainage. 

DITCHES 

DRAINAGE 

DiTCHra.  Maintenance  of.  Studies  of  Maintenance  Work  on  Drainage  Ditches, H.  M.  Lynde.  Eng.  News-Rec.  vol.  84,  no.  15,  April  8,  1920,  pp.  71.3-715, 
.!,.■>,  ',^  concluded  from  experiments  conducted  by  Bur.  PubHc  Roads 
tnat  channels  of  drainage  ditches  need  to  be  cleaned  annually  to  insure  proper How  capacity  and  samtarj-  conditions,  but  that  banks  need  to  be  cleared  only at  mter\-als  of  from  3  to  S  years. 

Underground  Systems.  The  Spacing  and  Depth  of  Laterals  in  Iowa  Underdrainage ^stems  and  the  Rate  of  Run  off  from  Them  with  Data  from  Investigations, vv.  J.  bchlick.  Official  Publication  Iowa  State  College  of  Agriculture  & Mechanic  Arts,  vol.  17,  no.  20,  Oct.  16.  1918.  119  pp.  70  figs.  Investigation unaertaken  to  collect  information  as  to  operation  of  typical  and  specia  1  under- drainage systems  with  a  view  to  suggesting  improvements  in  underdrainage systems  in  use. 

DRAWING 

Pneumatic  Die  Cushions.  Pneumatic  Cushions  in  Metal-Drawing  Operations, John  Nelson.  Machy.  (N.  Y.),  vol.  26,  no.  8,  Apr.,  1920,  pp.  726-729,  5  figs. Uescnption  of  various  tj-pes  of  pneumatic  die  cushions  used  in  connection  with 
punch  presses,  and  methods  of  installing. 

ELECTRIC  DRIVE 

ELECTRIC   FURNACES 

AjAX-NoRTHRur.  The  Ajax-Northrup  Electric  Furnace,  Dudley  Willcox.  Metal 
Industry  (N.  Y.).  vol.  18,  no.  5,  May  1920,  pp.  213-216,  7  figs.  It  is  said! 
that  there  is  no  necessity  in  this  type  for  interhnkage  of  magnetic  circuit  with electric  circuit. 

Carbon  Electrodes,  Manueactdre  of.  Manufacture  of  Carbon  Electrodes 
for  Electric  Furnace  Purposes,  Walter  L.  Morrison.  Chem.,&  Metallurgical 
Eng.,  vol.  22,  no.  16,  Apr.  21,  1920,  pp.  741-744.  Description  of  raw  materials 
used  and  their  preparation,  calcining  furnaces  and  plant  operation  in  the 
"rammed  process"  of  manufacturing  electrodes  for  electric  furnace  purposes^ 
with  an  outline  of  practical  deductions  obtained  from  experimental  data. 

Induction.  Induction  Furnaces  and  Their  Application  in  Iron  and  Steel  Industries 
(Les  fours  à  induction  et  leur  application  dans  l'industrie  du  fer  et  de  l'acier). 
Houille  Blanche,  vol.  19,  no.  37-38,  Jan.-Feb.  1920,  pp.  12-16,  16  figs.  Elec- 

trical and  structural  details  of  following  types:  Colby,  Kjellin,  Hjorth.  Ferranti^ 
Frick,  Schneider,  Gin,  and  Rochling-Rodenhauser.     (To  be  continued.) 

Metallurgical  Uses.  The  Electric  Furnace  as  Applied  to  Metallurgy,  Clarence 
Jay  West.  Gen.  Meeting  Am.  Electrochemical  Soc,  Apr.  8-10.  1920,  paper 
no.  35,  pp.  461-552.  List  of  magazine  references  on  construction  and  operation 
of  electric  furnace  as  applied  to  metallurgy  of  iron  and  steel  and  non-ferrous metals. 

The  position  of  the  Electric  Furnace  in  Iron  and  Steel  Metallurgy.  Lewis- 
B.  Lindemuth.  Gen.  Meeting  Am.  Electrochemical  Son..  Apr.  8-10,  1920, 
paper  no.  39,  pp.  611-627.  Comparison  is  made  between  physical  and  chemical 
characteristics  and  phenomena  of  four  steel-making  processes,  namely,  bessemer. 
open-hearth,  crucible  and  electric  furnace.  Undue  praise  and  claims  for  electric 
furnace  method  and  process  is  deprecated,  but  it  is  claimed  that  when  properly 
installed  and  operated  it  is  metallurgically  the  best  and  economically  the 
cheapest. 

Operating  Costs.  Electric  Melting  in  an  Oil  Furnace,  William  J.  Reardon.  Metal 
Industry  (N.  Y.),  vol.  18,  no.  5.  May  1920,  pp.  207-212,  4  figs.  Comparative 
cost  data  of  electric,  Schwartz  and  coke  pit  furnaces  are  included. 

Resistor  Type.  High  Temperature  Electric  Heat-Treating  Furnace,  Geo.  H. 
Holden.  Sci.  Am.  Monthly,  vol.  1,  no.  5,  May  1920,  pp.  44ft444,  11  figs. 
Electric  furnaces  of  resistor  tj^ie  built  with  approval  of  Navy  Department, 
to  fill  out  their  contract  requiring  delivery  of  5,000,000  of  3-in.  and  4-in.  gun 
forgings. 

Transformers  for.  Interlacing  Furnace  Transformer  Busbars,  C.  B.  Gibson, 
Elec.  World,  vol.  75,  no.  18,  May  1.  1920.  pp.  991-993,  4  figs.  Scheme  for 
interlacing  bus  bars  for  three-phase  transformer. 

See  also  Alloys,  Electric  Production  of;  Steel,  High-speed,  Electric  Furnace 
Manufacture. 

ELECTRIC   GENERATORS 

See  Electrical  Machinery,  Brushes;  Design. 

ELECTRIC   LOCOMOTIVES 

DRILLING 

Cradle  Forcings.  Unusual  Methods  of  Securing  Extreme  Accuracy— II,  A.  L. DeLeeuw.  Am.  Mach..  vol.  52.  no.  18,  April  29,  1920,  pp.  937-941,  16  figs, 
opérations  of  drdhng  and  boring  two  main  holes  in  cradle  forging  are  taken  up in  detail.     Methods  used,  types  of  tools  and  working  limits  are  discussed. 

DROP  FORGING 

Minnesota  Plant.  New  Drop  Forge  Shop  Built  in  Northwest.  Am.  Drop  Forger, vol.  6.  no.  4,  April  1920.  pp.  170-174.  7  figs.  Attention  is  called  to  arrangement 
wjuch  permits  of  production  to  travel  one  way  by  electric  motors,  trucks  and cranes. 

DRYDOCKS 

Philadelphia  Navy  Yard.  Soft  Ground  Complicates  Dry-Dock  Construction, umirles  A.  Lee.  Eng.  News-Rec,  vol.  84.  no.  16.  April  15,  1920,  pp.  748- 
^  i  u  •  ̂ '  ■'account  of  changes  made  necessary  in  construction  of  graving 
dock  being  built  at  Philadelphia  Navy  Yard  by  appearances  of  water-bearing strata  which  were  not  indicated  in  preliminary  borings. 

DYESTUEFS 

Properties  of.  Chemical  and  Physical  Properties  of  Dye-Stuffs.  J.  Traube  and 
F.  Koehler.  Sci.  Am.  Monthly,  vol.  1.  no.  5.  May  1920,  pp.  408-411.  Experi- 

mental study  of  diffusion  of  acid  and  basic  dyes  in  gelatin  substances.  Trans- 
lated from   Internationale  Zeitschrift  fuer  Physikaliah-Chemische  Biologie. 

ELECTRIC  CIRCUITS 

Photectioij  of.  Switching  and  Protection  of  Transmission  Circuits.  S.  Q.  Hayes. 
Elec.  Jl.,  vol.  17,  no.  5,  May  1920,  pp.  178-188,  29  figs.  Deals  principally 
with  oil  circuit  breakers,  relay  equipment,  lightning  arresters,  station  layouts 
and  system  arrangement.  A  few  high-voltage  transformers  used  on  some 
of  larger  systems  are  described.     (To  be  continued.) 

Bbown,  Boveri  &  Co.  The  Single-Phase  Locomotives  of  the  Gothard  Railway^ 
Switzerland,  Built  by  Brown,  Boveri  &  Co.  (Les  locomotives  électriques  du 
Chemin  de  fer  du  Gothard  (Suisse).  Locomotives  omnophasées  de  la  Société 
Brown,  Boveri  et  Cie).  Génie  Civil,  vol.  76,  no.  11,  Mar.  13,  1920,  pp.  265-268. 
8  figs.,  partly  on  supp.  plate.  Locomotives  operate  at  15,000  volts,  under 
frequency  of  IQ^  periods,  and  have  four  motors,  each  of  550  hp. 

Chicago.  Milwaukee  &  St.  Paul.     New  Electric  Locomotives  for  the  C.  M.  & 
St.  P.    Ry.Mech.Engr..  vol.  94.no.  5.  May  1920.  pp.  259-264,  9  figs.     Compar- 

•    ative  study  of  two  types  recently  designed  for  passenger  service,  one  of  3.380  hp. 
built  by  General  Electric  Co..  and  the  other  of  4.200  hp.  built  by  Westinghouse 
Electric  &  Manufacturing  Co. 

Critical  Speed.  The  Critical  Speed  of  the  Lotschberg  Locomotive.  Type  1  E  1, 
Analytically  and  Graphically  Computed  (Die  kiitische  Geschwindigkeit  der 
Lotschberg- Lokomotive.  Typ  1  E  1.  analytisch  und  graphisch  berechnet), 
Karl  E.  Muller.  Schweizerische  Bauzeitung.  vol.  75.  no.  10.  Mar.  6.  1920, 
pp.  107-110.  5  figs.  Calculation  said  to  prove  that  theory  of  the  shaking 
\'ibration  of  driving  gear  is  now  developed  to  point  where  it  can  be  practically 
applied.  Reference  is  made  to  investigations  and  calculating  methods  of 
Couwenhoven. 

ELECTRIC   MEASURING   INSTRUMENTS 

Calibration  of.  New  Current  Balance  for  Calibration  Work,  Otto  A*  Knopp. 
Elec.  World,  vol.  75.  no.  18.  May  1,  1920,  pp.  993-996.  6  figs.  Testing  device 
developed  by  writer  and  used  in  electrical  laboratory  of  Pacific  Gas  &  Electric 
Co.  in  routine  calibration  of  ammeters  and  watt-meters. 

ELECTRIC   MOTORS 

Rating.  The  Ffty  Degree  Rise  Method  of  Motor  Rating.  J.  M.  Hippie.  Elec.  Jl.. 
vol.  17.  no.  5.  May.  1920,  pp.  203-205.  Argument  is  presented  for  establishing 
50  deg.  rise  as  standard  for  semi-enclosed  general-purpose  motors  and  for 
open  and  semi-enclosed  short-time  rated  motors. 

See  also  Electrical  Machinery  Brtishes,  Design, 
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Compensation  of.  Compensation  for  Engineers,  O.  C.  Merrill.  Professional 

Engr.,  vol.  5,  no.  5,  May  1920,  pp.  14-15.  Remark  of  Prof.  Irving  Fisher  before 

governors  and  mayors  assembled  at  White  House  March  3-5,  1919,  that  the 

FIRE   PROTECTION 

Sprinklers.  Unsatisfactory  or  Serious  Fires  in  Buildings  Equipped  with  Sprinklers. 
Nat.  Fire  Protection  Assn.,  vol.  13,  no.  3,  Jan.  1920,  pp.  293-299.  Example» 
are  quoted  of  fires  in  buildings  equipped  with  sprinklers  and  reasons  are 
indicated  why  sprinklers  failed  to  operate  satisfactorily. 

Education  of.  Some  Forces  in  Engineering  Education,  Homer  A.  Watt.  Eng. 

News-Rec,  vol.  84,  no.  16.  .\pril  15.  1920,  pp.  771-773.  It  is  emphasized 
that  "engineer  cannot  play  his  part  by  the  side  of  educated  professional  men 

without  a  broader  training  in  history,  English  and  the  social  sciences,"  and 
it  is  therefore  stated  that  "the  engineering  college  which  neglects  the  cultural 
elements  in  its  curriculum  will  find  itself  in  a  few  years,  only  an  industrial 

school." 

Industrial  Relations.  Industrial  Relations  of  Engineers,  H.  H.  Higbie.  Michigan 
Technic,  vol.  33,  no.  1,  March  1920,  pp.  23-28.  Because  the  engineer  is 

usually  the  connecting  link  between  capital  and  labor,"  and  because  he  "has the  trained  intelligence  and  innate  respect  for  verities  which  are  essential 
to  correct  and  lasting  solution  of  the  difficult  relation  of  capital  and  labor, 
it  is  concluded  that  it  is  distinctly  his  duty  to  formulate  a  solution  of  social 

problems  "which  shall  conform  just  as  closely  to  psychological  and  normal 

laws  as  his  usual  plans  and  specifications  conform  to  physical  laws." 

EXPORT  TRADE 

Packing  for.  Packing  for  Domestic  and  Export  Shipping — II,  Harry  N.  Knowlton. 
Am.  Mach..  vol.  52,  no.  16,  April  15,  1920,  pp.  829-832,  3, figs.  Types  of 
packages  and  methods  of  handling.  Definitions  and  descriptions  of  different 

forms  of  packages  used  in  shipping  goods  are  given,  and  method  of  handling 
and  possibilities  of  damage  to  improperly  packed  commodities  are  taken  up. 

FACTORY   MANAGEMENT 

See  Industrial  Management. 

FANS 

See  Gas  Works,  Water-Gus  Plant. 

FATIGUE 

Prevention  of.  Prevention  of  Fatigue  in  Industry — ^V,  Reynold  A.  Spaeth.  Indus. 
Management,  vol.  59,  no.  5,  May  1920,  pp.  409-411,  1  fig.  Limitations  of 
methods  of  scientific  management  are  discussed.  Claim  is  made  that  loyalty 

and  fairness  will  get  results  in  production  without  knowledge  or  use  of  element- 
ary times.  It  is  suggested  that  time-study  methods  should  be  standardized 

by  a  committee  of  representative  industrialists. 

FLIGHT 

Hiqh-Altidude.  Flying  at  Very  High  Altitudes  (La  vie  et  les  voyages  aux  très  hautes 
altitudes).  Docteur  Guglielmineti.  Génie  Civil,  vol.  76,  no.  12,  Mar.  20,  1920, 
pp.  288-292,  7  figs.  Physiological  effects  of  altitudes  greater  than  12,000 
meters  (39,360  ft.).  It  is  at  such  altitudes,  it  is  said,  that  aerial  routes  for 
transoceanic  service  will  have  to  be  established  in  order  to  attain  maximum 
practicable  speed.  Structural  details  of  enclosed  cabin  for  maintaining 
constant  air  pressure  are  given. 

Rectilinear.  The  Rectilinear  Flight  of  Aeroplanes.  A.  Râteau.  Mech.  Eng.,  vol. 
42,  no.  5,  May  1920,  pp.  268-269  and  316,  1  fig.  Principles  of  analytical 
theory  of  rectilinear  flight  of  aeroplanes  are  formulated.  Graph  is  constructed 
indicating_  variation  of  fuel  and  oil  consumption  per  distance  of  flight  with 
variation  in  distance  of  plane  from  its  ceiling  during  flight. 

Soaring  Flight.  Soaring  in  Horizontal  Wind  of  Invariable  Speed  and  Direction 
(Le  vol  à  voile  par  vent  horizontal  de  vitesse  et  de  direction  invariables), 
Jean  Viley  et  A.  Volmerange.  Comptes  rendus  des  Séances  de  TAcadéinie 
des  Sciences,  vol.  170,  no.  14,  Apr.  6,  1920,  pp.  838-841,  1  fig.  Study  of  forces 
acting  on  bird. 

FLOOD   PREVENTION 

Water  Flow  Through  Contracted  Channel.  Experiments  on  the  Flow  of  Water 
Through  Contractions  in  an  Open  Channel,  F.  W.  Lane.  Proc.  Am.  Soc. 
Civil  Engrs.,  vol.  45,  nos.  8-9-10,  Oct.-Nov.-Dec,  1919.  pp.  717-774,  20  figs. 
Studies  for  design  of  flood  prevention  works  of  Miami  Conservancy  District. 
Measurements  were  made  of  flow  through  (1)  contraction  with  rounded  edges, 
(2)  sharp-edged  contraction,  (3)  short  flume  with  rounded  entrance,  (4)  short, 
flume  with  sharp  corner  entrance,  and  (5)  expanding  or  venturi  flume. 

FOREMAN 

Place  in  Indcbtrial  Management.  The  Foreman,  Sanford  E.  Thompson.  Bui.. 
Taylor  Soc.  vol.  5,  no.  1,  Feb.  1920,  pp.  43-46  and  (discussion)  pp.  46-48. 
Scientific  management,  it  is  observed,  has  given  a  definite  place  to  foreman 
in  industry  and  has  clearly  outlined  his  position  with  reference  to  the  work^ man. 

FOUNDATIONS 

FERROCHROME 

See  Ferrosilicon,  Electric-Furnace  Manufacture. 

Testing  Subsoil.  Foundations,  Their  Selection,  Design  and  Construction.  Am.. 
Architect,  vol.  117,  no.  2314,  April  28,  1920,  pp.  533-536,  4  figs.  Design  of 
platform  is  suggested  for  testing  soil  bearing. 

FERROSILICON 

Electric-Furnace,  Manufacture.  Builds  Electric  Ferroalloy  Plant.  Iron 
Trade  Rev.,  vol.  66,  no.  10,  Mar.  4,  1920,  pp.  706-707,  4  figs.  Plant  of  United 
States  Ferro  Alloys  Corp.,  Niagara  Falls,  N.  Y.  Principal  products  are 
ferrosilicon  and  ferrochrome. 

Properties  of.  Properties  of  Ferrosilicon,  F.  A.  Raven.  Gen.  Meeting  Am. 
Electrochemical  Soc,  Apr.  8-10,  1920,  paper  no.  37,  pp.  577-588.  7  figa. 
Various  grades  of  commercial  ferrosilicon  are  described  and  their  metallography 
and  physical  properties  discussed.  Their  production  by  reduction  by  carbon 
in  blast  furnace  is  described  and  also  their  production  in  electric  furnace. 
Writer  declares  that  furnaces  with  high-frequency  current  (60  cycles),  will 
work  just  as  efiiciently  and  satisfactorily  as  low-frequency  furnaces  (25  cycles), 
if  properly  designed  and  operated. 

FERROVANADIUM 

Metallurgy  of.  Development  of  Ferro- Vanadium  Metallurgy,  B.  D.  Saklatwalla. 
Gen.  Meeting  Am.  Electro-chemical  Soc,  Apr.  8-10.  1920,  paper  no.  42, 
pp.  689-700.  General  review  is  given  of  occurrence  of  vanadium  in  nature,  its 
discovery  and  its  restricted  utilization  as  rare  and  expensive  element.  Details 
are  included  of  its  modern  introduction  into  large  scale  metallurgical  practice 
in  armor  plate  and  special  steels,  and  of  reduction  of  its  compounds  to  metal 

by  sihcon  in  electric  furnace.  Alumino-thermic  reduction  as  practiced  on 
a  large  scale  in  the  United  States  is  explained. 

FILES 

Microscopic  Structure.  The  Microscopic  Structure  of  Files  and  Chip-Forming 
Tools  in  General  (Mikroskopische  Strukf  ur  der  Feile  und  spanbidende  Werk- 

zeuge  im  allgemeinen) ,  W.  ScheSer.  Zeitschrift  fur  Dampfkessel  u.  Maschi- 
nenbetrieb,  vol.  42,  no.  51,  Dec.  19,  1919,  pp.  393-394,  9  figs.  Photomicro- 
graphs. 

FIRE  HOSE 

Action  of  Water  Upon.  The  Action  of  Water  Upon  Hose  Linings  and  the  Acid 
Corrosion  of  Jackets  and  Couplings.  L.  B.  Buchanan.  Nat.  Fire  Protection 

Assn.,  vol.  13,  no.  3.  Jan.  1920,  pp.  263-268.  Tests  are  said  to  have  demons- 
trated that  practically  all  hose  is  liable  to  generate  sulphuric  acid  if  left  wet 

inside  for  any  considerable  length  of  time  in  a  warm  room,  weak  acid  so  generated 
being  capable  of  concentration  to  a  strength  sufficient  to  destroy  fabric  and 
corrode  couplings. 

FREIGHT,  HANDLING 

England.  Freight  Handling  in  England  as  Applied  to  Our  Home  Problem,  F.  T. 
Chambers.  Pacific  Marine  Rev.,  vol.  17,  no.  4,  Apr.  1920,  pp.  53-56  and 
104-106,  7  figs.  Address  delivered  before  Material  Handling  Mach.  Manu- 

facturers* Assn.,  with  illustrations  from  author's  report  published  by  U.  S. 
Shipping  Board. 

FUELS 

Colloidal.    Colloidal  Fuel  and  Its  Use — II,  Lindon  W.  Bates.    Chem .  Engr.,  vol.  28, 
no.  4,  April  1920,  pp.  125-127.     Nature  of  colloidal  fuel,  its  development  during 
war,  results  by  tests,  with  review  of  present  and  future  general  industrial 

,  possibilities. 

Research,  British.  Report  of  the  Fuel  Research  Board  for  the  Years  1918,  1919. 
Dept.  Sci.  Indus.  Research,  Lond.,  1920,  57  pp.,  5  figs.  Account  of  survey 
of  coals  of  Great  Britain  in  particular  as  to  suitability  of  different  types  of 
known  origin  for  conversion  into  gases,  fuel  oils  and  coke,  and  also  account 
of  work  undertaken  with  a  view  to  obtaining  thermal  and  economic  data 
in  connection  with  use  of  peat  as  fuel.  Use  of  pulverized  fuel  in  operations 
of  various  kinds  is  taken  up  and  records  are  given  of  effects  of  purely  meteoro- 

logical conditions  on  natural  draft  of  a  chimney. 

See  also  Peat;  Pulverized  Coal. 

FURNACES,   BOILER 

Bagasse.  Bagasse  Furnaces,  A.  G.  Budge.  Int.  Sugar  Jl.,  vol.  22,  no.  256,  Apr,. 
1920,  pp.  211-214,  4  figs.     Types  used  in  factories  in  Hawaii. 

FURNACES,  ELECTRIC 

See  Electric  Furnaces. 

FURNACES,   HEAT-TREATING 

See  Electric  Furnaces,  Resistor  Type. 
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France.     Navigation  and  Harnessing  of  the  Rhine  (Le  Rhin  aux  points  de  vue  de  la* navigation  et  des  forces  hydrauliques),  B.  Seitre.     Vie  Technique  &  Industrielle, 
vol.  1,  no.  6,  Mar.  1920,  pp.  457-462,  4  figs.     Hydroelectric  installation  pro- 

jected near  Mulhouse.     (Concluded.) 

INDUCTION   COILS 

RiaoNANCE.  Electric  Resonance  in  a  Coil  with  an  Iron  Core  (Réaonnance  électrique 
dans  un  cricuit  dont  la  self-induction  contient  du  fer),  P.  Boucherot.  Comptes 
rendus  des  Séances  de  l'Académie  des  Sciences,  vol.  170,  no.  12,  March  22, 
1920,  pp.  725-728.  2  figs.  Formula  for  determining  excess  voltage  resulting 
from  grounding  conductor  in  long  cable. 

Reimotely  Controlled.  Remotely  Controlled  Hydroelectric  Synchronous 
Generators,  Charles  H.  Tallant.  Jl.  Electricity,  vol.  44,  no.  9,  May  1,  1920, 
pp.  432-433,  3  figs.  Automatic  installation  at  Ontario  Cal.,  by  Ontario  power 
Co.  Equipment  consists  of  one  single  Pelton  impulse  turbine,  overhung 
from  Westinghouse  500-kva.,  50-cycle  generator.  Plant  is  controlled  with 
double-throw  switch  from  another  plant  situated  three  and  one-half  miles 
down  canyon. 

Switzerland.  The  Water-Power  Plant  "Gosgen"  on  the  Aare  River  (Die  Wasser- 
kraftanlage  "Gosgen"  an  der  Aare  der  A.  G.  Electrizitiitswerk  Olten-Aarburg). Schweizerische  Bauzeitung,  vol.  75,  nos.  9  and  10,  Feb.  28  and  Mar.  6,  1920, 
pp.  93-96  and  110-113,  24  figs.  Description  and  illustrations  of  the  head- 

water canal,  entire  length  of  which  is  4.80  km.,  construction  involving  approxi- 
mately excavation  of  1,100.000  cu.  m.  of  earth  and  250,000  cu.  ni.  of  rock. 

(Continuation  of  serial.) 

INDICATORS 

Steam-Engine.  High-Speed  Indicators,  Thomas  Midgley,  Jr.  Jl.  Soc.  Automotive 
Engrs-,  vol.  6,  no.  4,  April  1920.  pp.  254-257,  11  figs.  Classification  and 
description  of  various  types  of  steam-engine  indicators,  particularly  type 
developed  at  Bur.  of  Standards. 

INDUSTRIAL   MANAGEMENT 

Analysts  of  Shop  Methods.  Improving  Shop  Methods  by  Analysis — II,  L.  V. 
Estes.  Indus.  Management,  vol.  59,  no.  5,  May  1920,  pp.  367-371.  It  is  shown 
how  analysis  provides  facts  upon  which  shop  man  can  base  improvement 
of  his  methods. 

Purchasing  Data,  Recording.  Economie  Value  of  Good  Buying,  Wilfrid  G. 

Astle.  Elec.  Traction,  vol.  16,  no.  5,  May  1920,  pp.  324-32C.  Emphasizes 
economy  of  introductmg  efficient  system  of  keeping  all  buying  data. 

Records,  Filing  of.  Purchasing  Department  Records,  G.  W.  Greenwood.  Indus. 

'Management,  vol.  59,  no.  5.  May  1920,  pp.  383-386,  4  figs.  Method  is  sug- gested for  fifing  filled  purchase  orders  so  that  any  particular  item  can  be  readily 
located  with  no  other  information  than  name  of  part  in  question. 

Shipyards.  Industrial  Engineering  Applied  to  Shipyard  Management,  Norman 
Howard.  Indus.  Management,  vol.  59,  no.  5,  May  1920,  pp.  372-376.  4  figs. 
Work  done  by  Indsutrial  Management  Section  of  Emergency  Fleet  Corpora- 

tion.    (To  be  continued.) 

Stores  System.  Modern  Stores  System  Proves  Successful  in  Strip  Mill,  H.  R. 
Simonds.  Iron  Trade  Rev.,  vol.  66,  ho.  17,  Apr.  22,  1920,  pp.  1197-1202, 
10  figs.  Record  forms  used  in  stores  system  of  Am.  Tube  &  Stamping  Co-, 
Bridgeport.  Conn. 

See  also  Coal  Mines,  Management  Methods;  Foremen;  Foundries,  Organiza- 
tion of;  Production;  Time  Study. 

INDUSTRIAL  RELATIONS 

See  Engineers,  Industrial  Relations . 

INSULATION 

See  Wallst  Heat  Insulation  of. 

INSULATORS,   HEAT      ' 
Thickness  Required.  Heat  Insulation.  Power  Plant  Eng.,  vol.  24,  no.  10,  May  15, 

1920,  pp.  514-516,  1  fig.  Diagram  for  finding  correct  thickness  of  various 
insulating  materials.    . 

INTERCHANGEABLE  MANUFACTURE 

Equipment  for.  Equipment  for  Interchangeable  Manufacturing ,  Earle  Buckingham. 
Machy.  (N.  Y.),  vol.  26,  nos.  8  and  9,  Apr.  and  May  1920,  pp.  754-760  and 
828-833.  32  figs.  Discussion  of  principles  to  be  considered  in  selection  of 
machine  tools  and  in  designing  jigs,  fixtures  and  cutting  tools  for  interchangeable 
manufacture.  Description  of  jigs  used  in  machining  an  automobile  transmis- 

sion case,  and  other  examples. 

INTERNAI^COMBUSTION  ENGINES 

Lubricants  for.  Tests  of  Lubricants  for  the  Internal  Combustion  Engine,  Fred  C. 
Ziesenheim.  Automotive  Industries,  vol.  42,  no.  17,  April  22,  1920,  pp. 
960-962,  1  fig.  Outline  of  method  of  testing  engine  with  different  kinds  of  oil 
and-  manner  of  determining  which  is  best  suited  for  particular  conditions 
under  which  engine  is  intended  to  operate. 

Testing  Plant.  A  modern  Testing  Station.  Automobile  Engr.,  vol.  10,  no.  137, 
April  1920,  pp.  134-138,  14  figs.  Research  works  of  Messrs.  Ricardo  &  Co., 
Engineers,  Ltd.,  England,  for  internal-combustion  engine  investigations. 

See  also  Diesel  Engines;  Gas  Engines;  Gasoline  Engines;  Kerosene  Engines; 
Marine  Engines;  Heavy  Oil. 

IRRIGATION 

Pacific  Northwest.  The  Duty  of  Water  in  the  Pacific  Northwest,  J.  C.  Stevens. 
Proc.  Am.  Soc.  Civil  Engrs.,  vol.  46,  no.  3,  Mar.  1920,  pp.  461-480,  1  fig.  By 
duty  of  water  is  meant  average  percentage  of  soil  mixture  that  should  be 
maintained  for  particular  soil  and  crops.  Quantity  of  irrigation  water  that, 
with  precipitation  and  unavoidable  losses,  will  maintain  required  amount 
of  soil  mointure  in  Pacific  Northwest  region  of  United  States,  is  investigated. 

LABOR 

Great  Britain.  The  Course  of  Labor  and  the  Workers'  Tendency  in  Great  Britain, 
Clarence  H.  Northcott.  Automotive  Industries,  vol.  42,  no.  17,  April  22, 
1920,  pp.  970-973.  Attitude  of  labor  in  regard  to  increased  production.  It 
is  said  that  in  spite  of  placards  and  notices  emphasizing  the  necessity  for 

increased  production  in  country,  "labor  is  little  interested"  and  "they  do 
not  see  either  the  use  or  necessity  of  continued  toil." 

LATHES 

Double-End  Centre-Drive.  Greenlee  Double-End  Centre-Drive  Lathe,  J.  V. 
Hunter.  Am.  Mach.,  vol.  52,  no.  16,  April  15,  1920,  pp.  815-817, 4  figs.  Lathe 
developed  by  Greenlee  Bros.  Co.,  Rockford,  II!.,  for  tm-ning  both  ends  of 
automobile  axle  at  the  same  time,  and  now  being  applied  to  bar  and  shaft  work 
requiring  turning  only  on  ends. 

Turret.  Turret  Lathe  Practice.  Machy.  (Lond.),  vol.  16,  no.  394,  April  15,  1920, 
pp.  29-35,  16  figs.  Methods  employed  in  machining  large  gas-engine  pistons 
at  works  of  Alfred  Herbert,  Ltd.,  England. 

LIGHTING 

Industrial,  Cost  op.  Notes  on  Industrial  Lighting,  Otis  L.  Johnson.  Elec.  Jl., 
vol.  17,  no.  5,  May  1920,  pp.  198-201,  9  figs.  Cost  of  efficient  industrial 
lighting  is  investigated  and  it  is  found  that  good  illumination  can  be  installed 

and  operated  for  less  than  1  per  cent  of  average  workman's  wages. 
Street.  Ornamental  Street  Lighting,  L.  A.  S.  Wood.  Elec.  Jl.,  vol.  17,  no.  5, 

May  1920,  pp.  195-197,  10  figs.  Various  designs  of  posts  and  lanterns  are illustrated. 

LOCOMOTIVES 

British.  British  Locomotive  Practice:  1914-1919,  J.  F.  Gairns.  Bui.  Int.  Ry.  Assn., 
vol.  2.  nos.  1-2-3,  Jan  .-Feb  .-M  arch  1920,  pp.  3-16,  6  figs.5  In  regard  to  cylinder 
arrangement,  reference  is  made  to  experiments  with  uniflow  cylinders,  which 
were  followed  construction  of  three-cylinder  4-4-2  express  locomotive  on 
this  principle.  Construction  of  two  4-6-0  four-cylinder  locomotives  is  also 
reported. 

Efficiency,  Increasing.  Increasing  Locomotive  Efficiency  and  Capacity,  B.  B. 
Milner.  Ry.  Mech.  Engr.,  vol.  94,  no.  5,  May  1920,  pp.  265-268,  5  figs. 
Improvements  suggested  include  feedwater  heating,  trailer  booster,  lighter 
rods  and  cut-off  regulation.     Paper  read  before  New  Railroad  Club. 

Increasing  Locomotive  Operating  Efficiency,  R.  S.  Mounce.  Ry.  Age, 
vol.  68.no.  16,  Apr.  16,  1920.  pp.  1191-1196,  5  figs.  Notes  on  adapting  design 
to  service  conditions,  modernizing,  reassigning  and  accurate  train  loading. 

* 
Electric.     See  Electric  Locomotives. 

English  Superheater.  New  Locomotives  for  the  Great  Central  Railway.  Ry. 
Gaz.,  vol.  32,  no.  15,  April  9,  1920,  pp.  556-557,  3  figs.  Express  locomotives 
of  4-4-0  type.  Particulars  are:  CyUnders,  28-in.  diameter  by  26-in.  stroke; 
working  pressure,  180  lb.  per  square  inch;  heating  surface,  total,  1752  sq.  ft.; 
superheater,  inside,  20  sq.  ft. 

Feedwater  Heating.  Locomotive  Feedwater  Heating,  Thomas  C.  McBride, 
Mech.  Eng.,  42.  no.  5,  May  1920,  pp.  283-286  and  316.-  5  figs.  Pump  and 
open  type  heater  manufactured  by  Worthington  Pump  and  Machinery  Corp. 
are  described  and  results  of  tests  of  their  operation  are  presented. 

French.  The  Evolution  of  the  High-Speed  Locomotive  in  France,  Between  1878 
and  1914,  and  the  influence  of  Alsatian  Practice,  A.  Herdner.  Bui.  Int.  Ry. 
Assn.,  vol.  2,  nos.  1-2-3,  Jan.-Feb. -March,  1920.  pp.  17-44,  13  figs.  Attention 
is  especially  directed  to  development  of  Mallet  compound  type,  first  con- 

structed in  1878  and  introduced  into  many  other  countries  since  that  time. 
Comparative  economies  of  various  types  of  locomotives  equipped  with  turbo 
heaters  are  discussed. 

LOGGING   INDUSTRY 

See  Electric  Railways,  Logging  Indsutry,   Use  in, 

LUBRICATING  OILS 

Castor  Oil,  Manufacture  of.  Operation  of  the  Gainesville  Castor  Oil  Plant, 
J.  H.  Shrader  and  A.  C.  Goetz.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  18. 
May  5,  1920,  pp.  833-838,  5  figs.  Details  of  installation  and  solvent  extraction 
process  of  obtaining  high  recovery  of  oil  from  castor  beans. 
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MOTOR-TRUCK  TR.\NSPORTATION 

Economic  Status  of  Trucks.  The  Economic  Place  of  the  Motor  Truck  in  the 

Nation's  Transportation.  Automotive  ladustries,  vol.  42.  no.  20,  May  13, 
1920,  pp.  1122-1123.  Survey  of  uses  to  which  motor  trucks  have  been  put 
and  visualization  of  their  future  expansion. 

MOTOR  TRUCKS 

Pneumatic  vs.  Scud  Tires.  Relation  of  Solid  and  Pneumatic  Tires  to  Motor- 
Truck  Efficiency,  S.  V.  Norton.  Jl.  Soc.  Automotive  Engrs.,  vol.  6,  no.  4. 
April  1920.  pp.  20S-214.  Factors  considered  are  those  involved  in  engineering 
design  and  those  resulting  from  practical  limitations  by  reason  of  requirements 
of  service.  Opinion  is  expressed  that  in  spite  of  present  progress,  question  of 
using  pneumatic  tires  on  trucks  should  not  overshadow  study  of  other  means 
than  tires  to  develop  cushion  efïects. 

SPECmcATiONS.  Motor  Truck  Specifications.  Power  Wagon,  vol.  24,  no.  186, 
May  1920,  pp.  4566.  Major  specifications  of  internal-combustion  and  elec- 

tric trucks  grouped  according  to  load  rating  and  arranged  alphabetically 
according  to  brand  name. 

Use  in  Railway  Terminals.  Removable  Truck  Bodies  Save  Labor,  B.  F.  Fitch, 
Iron  Trade  Rev.,  vol.  66,  no.  13,  Mar.  25,  1920,  pp.  924-925,  3  figs.  Experience 
at  Cincinnati  Terminal  of  Big  Four  railroad. 

See  also  Terminals,  Marine,  Tractors  and  Trailers. 

MOTORSHIPS 

CoNTERTEn  Schooner.  New  Uses  for  Old  Sailing  Vessels.  Int.  Mar.  Eng.,  vol.  25, 
no.  5,  May  1920,  pp.  393-394,  1  fig.  Former  British-built  schooner  Katherine 
converted  into  motor  vegetable-oil  tanker  for  American  company. 

NATURAL  GAS 

Handling.  Handling  Heavy  Oils  at  Locomotive  Fuel  Stations,  J.  L.  Starkie.  Ry. 
Age,  vol.  68.  no.  15,  Apr.  9.  1920.  pp.  1147-1148,  4  figs.  Points  out  that 
tanks  and  pipe  lines  must  be  heated  to  obtain  necessary  fluidity  in  service 
installations.  Describes  how  turns,  bends  and  expansion  joints  joints  are 
handled  when  steam  pipes  are  placed  inside  oil  pipes. 

OIL  TANKS 

Protection  Against  Lightning.  Protecting  Oil  Storage  Tanks  Against  Lightning, 
Oliver  Lodge.  Nat.  Fire  Protection  Assn.,  vol.  13,  no.  3,  Jan.  1920,  pp.  241- 
244.  Opinion  is  expressed  that  metal  tanks,  not  over-elevated  and  not  specially 
earthed,  with  good  joints  and  free  from  leaks,  "are  as  safe  as  anything  can well  be,  provided  the  roof  and  other  parts  are  examined  from,  time  to  time 

from  the  point  of  view  of  corrosion."     From  Petroleimi  World. 

OIL  WELLS 

Permits  and  Leases.  Regulations  Concerning  Oil  and  Gas  Permits  and  Leases 
(Including  Relief  Measures)  and  Rights  of  Way  for  Oil  and  Gas  Pipe  Lines, 
Dept.  Interior,  Gen.  Land  Ofiice.  no.  672,  March  11,  1920,  38  pp.  Rules 
and  regulations  prescribed  for  administration  of  provisions  of  act  of  Congress 
approved  Feb.  25,  1920,  entitled  "An  act  to  promote  the  mining  of  coal,  phos- 

phate, oil,  shale,  gas  and  sodium  on  the  public  domain." 

OPEN-HEARTH  FURNACES 

Design.  Design  of  Furnaces  and  Ovens  is  Factor  in  Cutting  Costs  in  New  Open- 
Hearth  Plant.  Iron  Trade  Rev.,  vol.  66,  no.  13,  Mar.  25,  1920,  pp.  915-920, 
S  figs.  Features  of  furnaces  to  which  attention  is  particularly  directed  are 
cooling  of  furnace  doors  with  running  water  and  their  operation  by  compressed 
air,  which  is  controlled  by  valve  centralized  at  one  station  near  wall  in  front 
of  furnace,  charge  being  brought  from  stock  yard  in  charging  boxes  carried 
on  flaf-bottom  cars,  and  complete  record  being  kept  of  every  heat. 

Waste-Heat  Utilization.  Using  Waste  Heat  from  Furnaces,  B.  H.  Greene. 
Iron  Trade  Rev.,  vol.  66,  no.  15,  Apr.  8,  1920,  pp.  1065-1068,  3  figs.  Installa- 

tion where  steam  derived  from  waste  heat  is  supplemented  by  coal-fired  boilers 
and  used  for  electric  power  generation.  Paper  read  before  Cleveland  Section, 
Assn.  Iron  and  Steel  Elec.  Engrs. 

Efficiency  in  Cooking.  EflBciency  of  Natural  Gas  Used  in  Domestic  Service 
Robert  F.  Earhart.  Mech,  Eng..  vol.  42,  no.  5,  May  1920,  pp.  287-288  and 
316,  4  figs.  Results  of  tests  on  commercial  burners  under  kitchen  conditions, 
showing  effect  of  gas  pressure  and  distance  between  burner  and  vessel  on  the 
efficiency. 

OSCILLATIONS 

Damped.  Damped  Oscillations  in  Coupled  Circuits,  G.  Bamwell  Ehrenborg.  Radio 
Rev.,  vol.  1,  no.  7,  April  1920.  pp.  329-336,  6  figs.  Mathematical  study. 
(Continuation  of  serial.) 

OIL 

Fractionation.  Constant-Temperature  Still  Head  for  Light-Oil  Fractionation, 
Frederick  M.  Washburn.  Dept.  Commerce,  Technologic  Papers,  Bur.  Stand- 

ards, no.  140,  Oct.  18,  1919,  12  pp.,  4  figs.  Types  of  methods  generally  in 
use  for  fractionation  of  light  oil  and  determination  of  benzene,  toluene  and 
solvent  naphtha  are  discussed  and  improvement  is  suggested  of  depthlegmator 
of  Wilson  and  Roberts  still. 

See  also  Petroleum. 

OIL  FIELDS 

Alsace.  The  Oil  Fields  of  Alsace  (Les  gisements  de  pétrole  d'Alsace),  Paul  de 
Chambrier.  Bulletin  de  la  Société  d'Encouragement  pour  l'Industrie  Natio- 

nale, vol.  132,  no.  1,  Jan.-Feb.  1920,  pp.  45-70,  9  figs.  Mining  and  refining 
operations. 

Northwest  Germant  and  Roumanta.  The  Petroleum  Fields  of  Roumania  Com- 
pared with  Those  of  Northwest  Germany  (Die  ErdÔllagerstâtten  in  Runanien 

verglichen  mit  denen  in  Nordwestdeutschland) ,  G.  Guuich,  Petroleum, 
vol.  14,  no,  13,  Apr.  1,  1919.  pp.  597-601,  5  figs.  Writer  points  out  dissimilar 
features  of  the  German  and  Roumanian  oil  field,  but  claims,  nevertheless, 
that  a  great  similarity  exists.  Notes  on  the  stratigraphy  of  the  Roumanian 
oil  territory  and  a  geological  sketch  of  Roumanian  petroleum  zone  presented 
by  Mrazec  in  1907,  along  with  report  of  investigations  at  the  3rd  Petrolexmi 
Congress  at  Bucharest. 

Ohio  and  Indiana.  Rise  and  Decline  in  Production  of  Petroleum  in  Ohio  and 
Indiana.  J.  A.  Bownocker.  Min.  &  Metallurgy,  No.  158,  Section  22,  Feb. 
1920,  12  pp.,  2  figs.     Geology  of  region  and  records  of  wells. 

Penkstlvania-New  York.  A  Résumé  of  the  Pennsylvania-New  York  Oil  Field, 
Roswell  H.  Johnson  and  Stirling  Huntley,  Min.  &  Metallurgy,  No.  158,  Section 
23  Feb.  1920,  4  pp.     Geological  and  stratigraphical  notes. 

OIL  FUEL 

Burners  for.  The  Utilization  of  OU  Fuel  in  Industrial  Furnaces  (L'emploie  des  com- 
bustibles liquides  dans  les  foyers  industriels),  F.  Scoumanne.  Revue  générale 

de  l'Electricité,  vol.  7,  no.  16=  Apr.  17.  1920,  pp.  527-536,  3  figs.  Comparative 
study  of  various  types  of  biarners.     (Concluded.) 

The  Wallsend-Howden  System  of  Burning  Liquid  Fuel.  Shipbuilding 
&  Sbippicg  Rec,  vol.  15.  no.  16,  April  15.  1920,  pp.  519-520,  5  figs.  Liquid fuel  is  injected  into  furnaces  under  pressure  through  burner,  where  it  is  atomized. 
Burner  is  designed  to  force  oil  into  furnace  in  shape  of  conical  spray  of  fine 
particles,  which  burst  into  flame  at  distance  of  from  6  in.  to  8  in.  from  nozzle. 

OXY-ACETYLENE   WELDING 

Locomotive  Ctltnders.  Welding  a  High-Pressure  Cylinder,  Frank  H.  Frye. 
Welding  Engr.,  vol.  5,  no.  4,  April  1920,  pp.  28  and  32,  4  figs.  Welding  of  high- 
pressure  cylinder  of  Mallet  Articulated  Class  AE  Locomotive  by  Oxweld 
Acetylene  process. 

Pipe  Joints.  Oxyacetylene  Gas  Welding,  Alfred  S.  Kinsey,  Gas  Age,  vol.  45,  no.  8^ 
Apr.  26,  1920,  pp.  331-335,  10  figs.  Laying  of  pipe  line  near  Philadelphia. 
Line  is  of  standard  12-in.  and  16-in.  steel  pipe,  being  double-piped  for  three- 
miles  and  single-piped  for  five  miles.  Pipe  joints  were  welded  by  ox>'acetylene- 

process. 
PAINTING 

Sprat  Method.  Spray  Painting,  H.  A.  Gardner.  Sci.  Am.  Monthly,  vol.  1,  no.  4, 
April  1920.  pp.  335-336,  6  figs.  Study  of  practicabiHty  of  blowing  paint  on. 
various  siu-faces. 

PAINTS 

Thinners  for.     Notes  on  the  Standardization  of  Mineral  Spirits,  Henry  A.  Gardner. 
Paint  Manufacturers'  Assn.  of  U.  S.,  circular  94,  May  1920,  3  pp.     Rules- 

.     are  suggested  for  standardization  of  turpentine  and  other  mineral  oils  iwed 
for  thinning  paints  and  varnishes. 

PATTERN-MAKING 

Canal  Zone  Shops.  The  Pattern  Shop  at  Balboa,  R.  D.  Gatewood.  Am.  Mach., 
vol.  52,  no.  14,  April  1,  1920,  pp.  723-725,  6  figs.  Balboa  shops  of  Panama 
Canal. 

PATTERNS 

Storage  of.  Safe  Storage  of  Patterns,  .1.  V.  Hunter.  Am.  Mach..  vol.  52.  no.  17, 
April  22,  1920,  pp.  901-902,  5  figs.  Experience  of  Minneapohs  Threshmg 
Machine  Co.,  which  has  built  fireproof  pattern-storage  building  to  hou3& 
what  is  estimated  to  be  one  million  dollars  worth  of  patterns. 

PAPER   MILLS 

Electric  Drive.  The  Electric  Drive  in  Paper  Mills,  E.  Tanner  and  C.  F.  Papworth. 
Elecn.,  vol.  84,  no.  2184.  March  26.  1920,  pp.  344-348,  5  figs.  Description  of 
paper  mill  in  south  of  England,  having  average  weekly  output  of  1500  tons  of 

paper. 100-ToN  Mill.  Large  Pulp  and  Paper  Mill  Development  by  International  Paper- Co.  at  Three  Rivers,  Romeo  Morrissette.  Contract  Rec,  vol.  34.  no.  15, 

Apr.  14,  1920.  pp.  338-340,  3  figs.  Description  of  100-ton-per-day  sulphite 
mill  which  is  nearly  completed.  Outline  of  workmen's  dwellings  to  be  built in  connection  with  plant. 
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RAILS RAILWAYS,   MILITARY 

Fracttre.  One  of  the  Causes  of  Rail  Fracture,  and  a  Way  of  Preventing  It,  Georges 
Charpy  and  Jean  Durand.  Bui.  Int.  Ry.  Assn.,  vol.  2,  nos.  1-2-3,  Jan.-Feb.- 
March  1920,  pp.  45-48,  5  figs.  Fine  cracks  which  are  formed  in  course  of 
time  on  rolling  surface  of  rails  are  attributed,  as  result  of  experimental  investi- 

gation, to  intense  crushing  to  which  superficial  layer  of  rail  is  subjected.  This 
phonomenon  is  said  to  be  common  to  other  objects,  such  as  chains,  bolts, 
stays,  etc.  It  is  said  that  this  effect  can  be  counteracted  by  annealing  treat- 

ment applied  to  surface  at  suitable  intervals.  Translated  from  Comptes 
rendus  des  Séances  de  l'Académie  des  Sciences. 

Specifications,  Report  of  Committee  IV — On  Rail.  Bul.  Am.  Ry.  Eng.  Assn., 
vol.  21,  no.  225.  March  1920,  pp.  225-266,  19  figs.  Specifications  for  carbon- 
steel  rails  are  formulated.  One  appendix  enumerates  results  of  experiments 
made  to  determine  nature  of  defects  revealed  by  deep  etching  transversely 
fissured  rails,  and  another  discusses  brittleness  in  steel  rails. 

Light  Railways,  French  Battle  Front.        The  "Light  Railways"  of  the  Battle Front  in  France,  Frank  G.  Jonah.     Proc.  Am.  Soc.  Civil  Engrs.,  vol.  46,  no.  1, 
Jan.   1920,  pp.  81-98,  20  figs,     partly  on  4  supp.  plates.     Types  of  "light 

lilt  ;  ■  "     *  '       * 
.  „        ,_„,._     -pp.  P        -^r—  —      "=   

railways"  built  at  the  front  by  American,  French,  Engfish  and  German  troops. 

RANGE  FINDERS 

Naval,  Accuracy  of.  Range  Finders  and  Range  Finding,  F.  J.  Cleary.  Jl.  Am. 
Soc.  Naval  Engrs.,  vol.  32,  no.  1,  Feb.  1920.  pp.  1-37,  25  figs.  Notes  on 
accuracy  of  range  finders  employed  in  naval  8er\'ice  and  suggestions  in  regard 
to  care  that  must  be  exercised  in  handhng  them. 

REFRACTORIES 

Wear.  Cause  of  Undulatory  Wear  of  Rails  (Cause  de  l'usure  ondulatoire  des  rails), 
Ch .  Fremont.  Comptes  rendus  des  Séances  de  l'Académie  des  Sciences, 
vol.  170,  no.  14.  Apr.  6,  1920,  pp.  837-838.  Eîçplanation  fiiven  is  as  follows: 
When  a  wheel  slides  on  rail,  axle  of  wheel  is  strained  by  resisting  torque;  when 
wheel  comes  to  sudden  stop  energy  of  torsion  in  axle  is  suddenly  released 
and  wheel  is  caused  to  rotate  slightly  in  opposite  direction,  thus  grinding  rail. 

RAILWAY  OPERATION 

Magnesite.  Magnesite  Refractories,  J.  Spotts  McDowell  and  Raymond  M.  Howe. 
Jl.  Am.  Ceramic  Soc.,  vol.  3,  no.  3,  March  1920,  pp.  185-246,  5  figs.  Survey 
of  development  of  magnesia  refractories  in  steel  making,  with  notes  on  crude 
magnesite  and  the  manufacture  of  magnesite  bricks,  as  well  as  enumeration 
of  properties  of  caustic,  dead-burned  and  fused  magnesia.  Photomicrographs 
of  magnesia  brick  are  included,  and  also  biography  of  magnesite  and  magnesite brick. 

RELATIVITY 

Automatic  Control  Systems.  Regan  Automatic  Train  Control  System  C.  R.  I. 
&  P.  Ry.  Ry.  Rev.,  vol.  66,  no.  18,  May  1.  1920.  pp.  720-723,  6  figs.  System 
is  of  intermittent  contact  type  and  is  designed  to  carry  continuous  speed 
control  through  caution  territory.  It  embraces  both  automatic  speed  control 
and  automatic  stop  features. 

Freight-Train  Loading  Method.  A  Practical  Freight  Train  Loading  Method, 
R.  S.  Mounce.  Ry.  Mech.  Eng.,  vol.  94,  no.  5,  May.  1920,  pp.  270-274, 
5  figs.  Method  is  outlined  for  finding  car  factor  and  equated  loading  for  any 
given  condition.  Basis  of  method  is  standard  loading  chart  for  10,000-lb. 
available  tractive  effort  at  speeds  between  5  and  12  m.p.h.  under  varioxis 
weather  conditions. 

Signal  Indications.  Train  Operation  bv  Means  of  Signal  Indications,  F.  H.  Bagley. 
Ry.  Signal  Engr.,  vol.  13.  no.  5,  May.  1920,  pp.  208-210,  6  figs.  Automatic 
signals  operating  an  overlap  scheme,  together  with  time  block  and  written 
orders,  it  is  said,  have  controlled  trafiSc  for  past  eight  years  over  stretch  of 
single  track  of  Louisville  &  Nashville  Railroad. 

Theory  of.  Note  on  the  Central  Differential  Equation  in  the  Relativity  Theorv  of 
Gravitation,  A.  R.  Forsyth.  Proc.  Roy.  Soc,  vol.  97,  no.  A682,  Apr.  1,  1920, 
pp.  145-151.  Equation  is  integrated,  and  approximations  for  solar  system are  obtained. 

RESEARCH 

Metallurgical,  Utah  School  of  Mines.  The  Metallurgical  Research  Department 
of  the  Utah  State  School  of  Mines,  L.  W.  Chapman.  Chem.  &  Metallurgical 
Eng.,  vol.  22,  no.  19,  May  12,  1920,  pp.  877-881,  5  figs.  Station  is  used  for 
general  work  in  ore  dressing,  and  researches  of  chloride  volatilization  and 
oil  shales.     Equipment  is  described. 

See  also  Aeronautics,  Research;  Colloids^  Research;  Fuels,  Research;  Radio- 
Metallography,  Research. 

ROAD   CONSTRUCTION 

Single-Track.  Single  Track  Operation  Without  Train  Orders,  F.  H.  Bagley. 
Ry.  Age,  vol.  68,  no.  16,  Apr.  16,  1920,  pp.  1205-1206,  2  figs.  Busy  stretch 
oper'ated  by  signal  indication  by  installation  of  traffic  locking  scheme. 

Speed  Control.  Rock  Island  Installs  Speed  Control  and  Train  Stop.  Ry.  Signal 
Engr-,  vol.  13,  no.  5,  May,  1920,  pp.  2ai-206,  5  figs.  Three-position  relay 
repeats  signal  indications.     Passing  of  caution  signals  restricts  speed. 

See  also  Snow  Plows. 

RAILWAY   SIGNALING 

Melbourne.  Signaling  On  Melbourne  Electrified  Railways,  F.  M.  Calcutt.  Ry. 
Signal  Engr.,  vol.  13,  no.  5,  May  1920,  pp.  184-198,  11  figs.  Three-position 
automatic  signahng  is  used.     From  Indus.  Austrahan  and  Min.     Standard. 

Radio  Signaling.  Augereau  Wireless  System  of  Railway  Signaling  (Le  système 
Augereau  pour  la  répétition  des  signaux  sur  les  locomotives),  Revue  générale 
de  l'Electricité,  vol.  7,  no.  15,  Apr.  10,  1920,  pp.  506-507,  3  figs.  Apparatus for  reproducing  in  locomotive  cab  by  means  of  Hertzian  waves  signals  usually 
indicated  along  track.  This  system  has  been  tried  successfully,  it  is  said,  by 
French  State  Railways. 

Federal  Aid.  For  What  Class  of  Roads  and  What  Type  of  Construction  Should 
Federal  Aid  Funds  be  Used?  Thomas  H.  MacDonald.  Good  Roads,  vol.  19, 
no.  15.  Apr.  14,  1920,  pp.  199-200  and  203.  Writer  expresses  opinion  that 
"federal  aid  funds  should  be  expended,  either  for  the  low-cost  types  in  the 
building  of  which  machinery  is  used  practically  altogether,  or  for  the  higher- 
cost  roads,  for  which  machinery,  if  not  already  developed,  is  rapidly  being 

developed." Specifications  for  Ashokan  Highways.  Construction  and  Maintenance  of  the 

Ashokan  Highways,  George^  G.  Honness.  Eng.  News-Rec,  vol.  84,  no.  14, 
April  1,  1920.  pp.  652-657,  4  figs.  Specifications  for  mixed  bitimiinous  concrete, 
■\ntrified  brick  on  concrete  foundation,  waterhound  macadam,  and  asphalt 
block  roads  within  area  of  Ashokan  reservoir,  located  in  foothills  of  Catskill 

Mountains,  which  is  principal  impounding  reservoir  for  New  York's  Catskill water  supply. 

WiNCONSiN.  Wisconsin  Standardizes  Highway  Cost  Estimates.  Eng.  News-Rec, 
vol.  84,  no.  14,  April  1,  1920,  pp.  663-664,  1  fig.  Standard  bidders'  estimating 
form  prepared  for  use  of  state  highway  engineers  in  estimating  cost  of  improve- 

ments and  for  use  of  coiltractors  in  preparing  bidding  prices  for  construction. 

See  also  Roads,  Macadam,  Surfacing. 

ROADS 

RAILWAY   TRACK 

'Concrete  Roadbed.  Concrete  Roadbed  for  Track,  Tunnels  and  Stations.  Eng. 
News-Rec.  vol.  84,  no.  17,  April  22,  1920,  pp.  826-828.  9  figs.  Experience  of 
various  railways  is  quoted  in  securing  increased  stability  and  decreased  main- 

tenance by  using  concrete  slab  base  under  railway  track.  From  report  of  Ballast 
Committee  of  Am.  Ry.  Eng.  Assn. 

Impact  Tests  on.  The  Present  Status  of  Impact  Tests  on  Roadway  Surfaces.  A.  T. 
Goldbeck.  Public  Roads,  U.  S.  Dept.  Agriculture,  Bur.  Public  Roads,  vol.  2, 
nos.  18-19.  Oct.-Nov.  1919,  pp.  19-25,  13  figs.  Also  Jl.  Soc.  Automotive  Engrs., 
vol.  6,  no.  4,  April  1920,  pp.  265-269,  11  figs.  Account  of  experiments  being 
conducted  by  Bureau  of  Public  Roads  with  a  view  to  determining  fundamentals 
affecting  road  design.  Highept  value  of  impact  pressure  so  far  measured  is 
42,000  lb.  when  weight  on  rear  wheel  causing  this  pressure  was  only  7750  lb. 

Maintenance.  Maintenance  Cost  Reduced  by  Pneumatic  Tie  Tampers.  W.  H, 
Armstrong.  Compressed  Air  Mag.,  vol.  25,  no.  4,  April  1920,  pp.  9604-9609, 
25  figs.  Based  on  records  of  performances  of  tie  tamping  machines  obtained 
by  U.  S.  Railroad  Administration. 

Stresses  in.  Second  Progress  Report  of  the  Special  Committee  to  Report  on 
Stresses  in  Railroad  Track.  Proc.  Am.  Soc.  Civil  Engrs.,  vol.  46,  no.  2,, Feb. 
1920,  pp.  133-304,  100  figs.  Report  of  joint  committee  of  Am.  Soc.  of  Civil 
Engrs.  with  Am.  Ry.  Eng.  Assn.  It  is  concluded  from  results  obtained  in 
numerous  tests  with  different  types  of  engines  that  action  of  driving-wheel 
coimterbalance  multiplies  static  load  stresses  in  rail.  In  some  cases  excess 
stress  chargeable  to  unbalance  is  much  more  than  static  rail  stress.  Nature 
of  service  given  by  tie  is  defined  by  measurements  of  tie  bending  and  distribu- tion of  rail  load  to  ballast. 

See    also    Scales,     Track. 

ROADS,   CONCRETE 

Delaware.  Concrete  Road  Construction  Methods  on  Contract  No.  8  of  the  Du 
Pont  Highway,  Delaware,  George  A.  Sherron.  Eng.  &  Contracting,  vol.  53, 

no.  14'  April  7,  1920,  pp.  402-404,  5  figs.  Construction  of  road  for  distance of  six  and  one-half  miles.  Road  is  of  1-course  cement  concrete,  mixed  in 
of  proportions  of  1  part  cement.  2  parts  fine  aggregate  and  4  parts  coarse 
aggregate,  to  which  10  per  cent  by  volume  of  hydrated  lime  is  added. 

Design  and  Construction.  The  Design  and  Construction  of  Different  Types  of 
Pavements,  A.  N.  Johnson.  Good  Roads,  vol.  19,  no.  14.  April  7,  1920, 
pp.  182-186.  2  figs.  Construction  details  of  concrete  roads  including  method 
of  testing  sand  for  organic  impurities,  Abram's  table  of  proportions  and  quan- 

tities for  one  cubic  yard  of  concrete  and  suggested  specifications  for  propor- 
tions using  Abram's  table. 
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Ta&rs.  Ke«  Track  Beak  OaaUiat  Maay  Novel  Fealuroa.  L  R  Boyer  Ry.  A«e. 
*oL  <«.  ao  1».  May  1.  Ift».  pp  1MS-IS47.  «  fica  Faubanka  model  d<a«D«l 
te  eoalarm  lo  ̂ eoAealiotia  adopted  toiaOy  by  Am  Railroad  A«a  ,  Am. 
».  Eaa.  Abb  .  Bailniad  aad  Waraltauae  CommiaaaB  of  Miniieaata.  NaC. 
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STEAM  POWER  PLANTS 

"Western  States.  Texdexcies  ix  Design.  Steam-Electric  Generation  in  Far 
West.  W.  F.  Durand  and  C.  H.  Delany.  Elec.  World,  vol.  75,  no.  20,  May  15, 
1920.  pp.  1123-1127,  10  fig3.  Survey  of  present  tendency  of  design.  Leaning 
is  said  to  be  toward  higher  superheat,  centrifugal-pump  auxiliaries,  automatic 
control  and  use  of  recording  meters  in  boiler  room; 

STEEL 

Absorption  Po-wer.  Testixq.  Testing  the  Absorption  Power  of  Different  Steels 
Under  the  X-Rays,  Robert  HadBeld.  S.  A.  Main,  J.  Brooksbank.  Trans. 
Faraday  Soc.  vol.  15,  part  2,  Feb.  1920,  pp.  74-75,  4  figs,  on  2  supp.  plates. 
Account  of  experiments  carried  out  by  Hadfield  Research  Laboratory  in 
Sheffield,  England. 

Cold-Rolled  Strip.  Cold  Rolled  Strip  Manufacture  and  Products.  Raw  Material, 
vol.  2,  no.  4,  April  1920.  pp.  131,  140,  19  figs.  Description  of  strip  steel  manu- 

factured into  finished  products. 

Elastic  Strexgth.  The  Relation  Between  the  Elastic  Strengths  of  Steel  in  Ten- 
sion. Compression  and  Shear,  Fred  B.  Seely  and  William  J.  JPutnara.  University 

of  Illinois  Bui.,  vol.  17.  no.  11,  Nov.  10,  1919,  49  pp.,  9  figs.  Results  of  experi- 
ments with  soft,  mild  and  medium  carbon  steel,  and  vanadium,  nickel  and 

chrome-nickel  alloy  steel.  It  is  concluded  in  part  that  correct  value  of  elastic 
shearing  strength  of  steel  as  measured  by  proportional  limit  or  useful  limit 
point  is  from  0.55  to  0.65  of  elastic  tensile  strength,  thus  disproving  maximum 
shear  theory  of  failure  of  elastic  action  of  tensile  steel,  sometimes  called  Guest's 
law,  which  assumesthat  elastic  shearing  strength  is  0.5  of  elastic  tensile  strength. 

Exportatiox.  Exporting  Iron  and  Steel — I  and  II,  V.  G.  Iden.  Iron  Trade  Rev., 
vol.  66.  nos.  14  and  18.  April  1  and  April  29.  1920.  pp.  987-991  and  pp.  1257- 
1261.  World  market  conditions  and  problems  in  foreign  trade  analyzed. 
Influence  of  tariff  and  quantity  production  by  American  industries  on  foreign 
trade.     Export  combinations  encouraged. 

Ferrite  in.  Genesis  of  Ferrite.  Federico  GioHtti.  Chem.  &  Metallurgical  Eng., 
vol.  22,  no.  16.  Apr.  21,  1920,  pp.  737-739,  10  figs. 

Market  Coxditioxs,  Factors  Affectixg.  World's  Steel  Output  Below  Need, 
John  A.  Topping.  Iron  Trade  Rev.,  vol.  66.  no.  19,  May  6.  1920,  pp.  1321- 
1322.  Underlying  factors  which  offset  market  and  price  conditions  are  pointed 
out.  It  is  stated  that  European  production  is  scarcely  one-third  of  pre-war 
figure.     Hea\-y  railroad  and  agricultural  demands  are  forecast. 

MiCROSTRrcTURE  OP.  Microstructure  of  Iron  and  Mild  Steel  at  High  Temperatures, 
Henrj-  S.  Rawdon.  Min.  &  Metallurgy,  No.  158,  Section  IS,  Feb.  1920.  20 
pp.,  13  figs.  Experimental  investigation  of  surface  layer  dxiring  heating  in 
vacuo,  and  of  formation  of  surface  pattern  under  "heat-relief"  etching, 

Propertiî^  Below  Critical  Range.  Physical  Changes  in  Iron  and  Steel  Below 
the  Thermal  Critical  Range,  Zay  Jeffries.  Min.  &  Metallurgy,  No.  158, 
Section  20,  Feb.  1920,  17  pp.  Survey  of  technical  literature  and  account  of 
experimentation  work.  Committee  report  presented  to  Engineering  Division 
of  Nat.  Research  Council. 

Sulphur  in.  Studies  Sulphur  Problem  Abroad,  Henry  S.  Rawdon.  Iron  Trade 
Rev.,  vol.  66,  no.  15.  Apr.  8,  1920.  pp.  1069-1071.  Representative  of  United 
States  Bureau  of  Standards  reports  that  French  and  British  specifications  for 
steels  furnish  few  data  applicable  to  research  on  effect  of  sulphur  and  phosphorus. 

Tests.  A  Comparative  Test  Upon  High-Speed  Steels — I  and  II,  A.  J.  Langhammer, 
Chem.  &  Metallurgical  Eng.,  vol.  22,  nos.  18  and  19,  May  5  and  May  12, 
1920,  pp.  829-833  and  pp.  889-892.  Notes  on  competition  of  modern  high- 

speed steels  conducted  for  automotive  manufacturer.  Preliminary  observations 
on  current  sales  practices  and  general  review  of  various  classes,  and  effect  of 
chemical  compositions  and  heat  treatment.  Conditions  entering  into  testing 
of  tool  for  cutting,  listed  by  Taylor,  are  discussed.  Detailed  information  ia 
given  as  to  method  of  eliminating  most  of  variables  from  comparative  test 
for  efficiency  of  several  brands  of  commercial  tool  steel. 

STEEL  INDUSTRY 

Germant.  German  Steel  and  Iron  in  1920 — I,  II,  III  and  IV,  H.  Cole  Estep.  Iron 
Trade  Rev.,  vol.  66.  nos.  15,  16.  17,  18,  April  8.  15.  22.  29,  1920,  pp.  1059-1063. 
2  figs.,  pp.  1131-1139.  6  figs-,  pp.  1189-1193,4  figs.,  pp.  1263-1267,  7  figs.  Based 
on  writer's  personal  investigations.  Iron  and  steel  industry,  it  is  said,  is 
displaying  a  certain  amount  of  spirit,  energy  and  valor  in  its  present  struggle, 
but  it  will  be  long,  if  at  all,  before  it  can  recuperate  its  former  position.  Official 
statistics  are  quoted  which  show  production  has  reduced  two-thirds  since  1913. 
Labor  conditions  as  affected  by  food  situation.  With  steel  production  at  low 
ebb  Germany  is  said  to  have  excess  of  shop  capacity  and  her  shipyards  to  be nearly  idle. 

STEEL,  MANGANESE 

Grinding.  Grinding  Manganese  Steel,  R.  M.  Johnson.  Iron  Trade  Rev.,  vol.  66, 
no.  14,  Apr.  1,  1920,  pp.  999-1001,  10  figs.  Methods  employing  swing  frame 
grinding  machines  are  illustrated. 

STEEL  MANUFACTURE 

Duplexing  Process.  Develops  New  Duplexing  Process.  H.  E.  Diller.  Iron  Trade 
Rev.,  vol.  66,  no.  19,  May  6.  1920,  pp.  1324-1327,  9  figs.  High-carbon  steel 
is  melted  in  electric  furnace  and  trasnferred  to  converter  to  be  finished.  It  is 
said  that  good  grade  metal  is  thus  obtained  at  low  cost. 

Electric-Furnace.  Manufacture  of  Steel  in  the  Electric  Furnace  (Le  four  à  arc 
pour  la  fabrication  de  l'acier),  H.  Verdinne.  Revue  universelle  des  Mines» 
vol.  5,  no.  1,  Apr.  1,  1920,  pp.  5-52,  26  figs.  Classification  and  description 
of  principal  types  of  electric  furnaces  used  in  steel  manufacture.  (To  be continued.) 

Electric  Heating  in.  Electric  Heating  in  Steel  Wire  Manufacture.  Blast  Furnace 
&  Steel  Plant,  vol.  8.  no.  5,  May  1920,  pp.  291-293.  2  figs.  Comparative  cost 
statistics  taken  at  plant  of  Halcomb  Steel  Co,  Syracuse,  N.  Y.,  on  drying 
ovens  heated  electrically  and  similar  ovens  using  coke  and  steam.  Coke 
ovens  cost  $22.289  per  net  ton,  against  $12.2926  per  net  ton  for  electric. 

See  also  Electric  Furnaces,  Metallurgical  Uses. 

STEEL,  NICKEL 

Thermal  Treatment.  Critical  Ranges  of  Some  Commercial  Nickel  Steels,  Howard 
Scott.  Min.  &  Metallurgy,  No.  158.  Section  16,  Feb.  1920.  17  pp.,  11  figs. 
Transformation-temperature  data  seciued  at  Bureau  of  Standards  as  basis 
for  standardization  and  specification  of  thermal  treatments  for  nickel  steels. 

STEEL  CASTINGS STEEL  WORKS 

Failure  of.  Using  the  Microscope  to  Detect  Causes  of  Failure  of  Steel  Castings, 
O.  A.  Knight.  Blast  Furnace  &  Steel  Plant,  vol.  8.  no.  5,  May  1920,  pp. 
281-283,  9  figs.  It  is  pointed  out  how  microscope  can  determine  correct  heat 
treatment  to  give  to  steel  castings.  Photomicrographs  are  presented  and 
interpreted. 

Microscopic  Examination  of.  Using  the  Microscope  to  Detect  Causes  of 
Failure  of  Steel  Castings,  O.  A.  Knight.  Am.  Drop  Forger,  vol.  6,  no.  4, 
April  1920,  pp.  163-165,  9  figs.  Photomicrographs  of  various  specimens  are 
studied  and  it  is  pointed  out  how  defects  in  heat  treatment  can  be  determined 
by  means  of  them. 

STEEL,  HEAT  TREATMENT  OF 

FuKNACEs.  Furnaces  L^sed  in  Heat-Treating  Steel,  S.  P.  Rockwell.  Machy.  (N.Y.), 
vol.  26.  no.  8.  Apr.  1920.  pp.  749-753,  6  figs.  Comparison  of  types  of  furnaces 
used  in  carburizing,  hardening  and  tempering. 

Hegulation  of.  Important  Factors  to  be  Considered  in  Heating  and  Cooling 
Steel.  C.  B.  Barnhardt.  Am.  Drop  Forger,  vol.  6,  no.  4,  April  1920,  pp.  189- 
193,  4  figs.  Uniform  pyrometer  record  is  said  not  to  be  sufficient  indication 
of  proper  heating  or  cooling.  It  is  pointed  out  that  temperature,  time,  surface 
and  mass  are  the  factors  which  must  be  considered  in  heat-treating. 

See  also  Steel  Cctstings^  Heat  Treatment;  Steel,  Nickel,  Thermal  Treatjnent^ 

STEEL,  HIGH-SPEED 

Electric-Furnace  Manufacture.  The  Manufacture  of  High  Speed  Steel  in  the 
Electric  Furnace,  Roy  C.  McKenna.  Gen.  Meeting  Am.  Electrochemical  Soc, 
A^r.  S-10,  1920,  paper  no.  31,  pp.  417-423.  Advantages  of  electric  furnace 
process  over  any  other  way  of  making  high-speed  tool  steel  are  pointed  out 
and  details  of  charging,  melting,  slagging,  teeming,  forging,  heat  treatment» 
etc.,  are  discussed. 

Electricity  in.  Electricity  in  a  Large  Modern  Steel  Plant — I.  R.  B.  Gerhardt. 
Blast  Furnace  &  Steel  Plant,  vol.  8.  no.  5.  May  1920,  pp.  295-298.  Details 
of  electrical  apparatus  at  Marj'land  plant  of  Bethlehem  Steel  Co.  Paper 
read  before  Philadelphia  Section  of  Assn.  of  Iron  &  Steel  Elec.  Engrs. 

Electricity  Plays  Important  Part  in  Connecticut  Steel  Foundry.  Iron 
Trade  Rev.,  vol.  66,  no.  12.  Mar.  IS,  1920,  pp.  846-849,  5  figs.  Electricity 
is  used  for  melting  charge,  baking,  cores,  annealing  and  heat-treating  castings, 
and  in  cleaning  room. 

STOKERS 

Performance.  Exact  Data  on  the  Performance  of  Mechanical  Stokers  as  Applied 
to  "Lancashire"  or  Other  Narrow-Flued  Boilers,  Favid  Brownhe.  Jl.  Instn. 
Mech.  Engrs.,  no.  3,  Apr.  1920,  pp.  263-280.  Figures  obtained  in  experimental 
investigation  of  80  typical  Lancashire  boilers  mechanically  fired.  (To  be continued.) 

STREET  RAILWAYS 

Car  Maintenance.  Maintenance  Practice  of  the  Anglo-Argentine  Tramway — 11, 
R.  Francisco  Apeseche.  Elec.  Ry.  JL,  vol.  bo,  no.  20.  May  15.  1920.  pp.  978- 
982,  7  figs.  Classes  for  inspection  and  overhauling  of  cars  are  described, 
together  with  duties  of  men  and  types  of  work  performed. 

Cars,  Converting.  Open  Trailers  Converted  into  Desirable  Closed  Cars.  Elec. 
Traction,  vol.  16,  no.  5,  May  1920,  pp.  331-332,  3  figs.  Old-type  open  trailers 
in  Memphis  converted  into  closed  cars  at  a  cost  of  about  $1500. 

Cars,  Non-Electric.  Is  the  Non-Electric  Street  Railway  Car  a  Serious  Possibility  ? 
Ferdinand  C.  Cusani.  Elec.  Ry.  Jl.,  vol.  55,  no.  18,  May  1,  1920,  pp.  893- 
895.  Writer  believes  that  there  is  a  field  for  self-propelled  safety  car,  but 
considers  steam  power  plant  to  be  superior  to  oil  or  gas  engine  for  purpose. 



J  O  I    K  s  A  1      OK    Tilt     E  N  t;  I  N  K  t  R  I  N  (i     INSTITUTE     OF     CANADA m 

«»        <  'M  «'»'»!* 
-l.,.l       1. IUIMIS*1 

«llMH.il   «is   *AJ    Mi*'   ' 

klJti 

Ci  >^ (  .Ul.i.t   I. a»  WI...1.   T.it   I!»..     \1   1^   II..   Ti.k   ./  •   >\'.-\  fuati^k»    I"'»»       ̂ (      1.J 
tx    r  -I ■..!.'     '>..      Mf     Ur- 

K..I      I     K,      ,.t     II..      I     >f 1,1    n.. 
li    ' 

^JuU    fw^  iH«>'i««   «4    MW<    «rf 

*-n 

.V«    a.*.     .1' 

br«fci«S    t» 

IJ«    K4!!W*r 

KtlATI 

STKE»rr  R.MI.WAYS.  TKACK 

CVkVM-      R«4*lii^   HM«T^n   Wh««-1  and    Rai)   m   >^fr^ft    Ratfnw   'rVwtnlnitifW  è 

<!<•  .■><!.  fa 

bam   «  r.  I      t.    ,  uf  t  r  >    .  -I    ̂  

u<    «hrrJ    AaACt*   ftlMKli  : 

e<c  .  !•  (Irrnt^  aij«I  ut(Tr)>ii  w^l 

STVDS 

Ta*>C»  Sub*  Tup-^JkJ  Kiim  u(  Siud»  .\ui  Ma.-h  .  vol  SI.  a&  IS.  .\pnl  (, 
1*30.  up  T73-T7S  l^umtkui  «krlbrr  lap  rnd  ahould  be  tisfat  oa  Ihraad  or 

rtafwail  oa  bv4af  >autnM«l  lui  Uat  titrrad  u  diaruaanl  Prac-ltce  ol  two  Uff i 
cympanw  tahii^  »tu(la  tur  the  markri  la  tiveu. 

BIBWAVS 

Ci,,,.  .-.       1^-.-'  T---  •  for  CVraland.  Hmry  M    BnarkirlKrfr.     El«    Ry.  Jl . 
■    Ittao.  pft.  HS6-(kte.  2  6ca.     Uutlllw  at  prt»«rl  wvolvuic 

TUtriNU  MACVINU 

TUeUUlUNIC  VALVe» 
1..»  r 

J 

1^ 

ti.-t»r<t.      t!.C      t-  ..«» 

E&tcr&aJ  cvaiKirtkjfia  af« 

w.-t 

Tli 

TatiM 

.Jdia  |aMM  a<  HMaaM  aailrMB  ftahk 

^a<  .^kaaa»  Bm^H*4    *  ^rU. 

TIME  ÉTlOr 

Ml-M* 

-  t  •»*  W  a» 

Lo>. 

TJ.\ 

101  luca.  Z  rart 
11.   ,  «ri^ijt  oi  u-caf  irmju  r-aim. 

MaBUD       ''  ■      I       •     .-  '  "  '  •■     '-   •     •      -    .--   -    •  .  ...  >•■■•• 
da  N 
PP    -  ■ 
at  a«  rrxa.  a.»iaL.<.r  ui  .»uu  m.      .atauiiiUiu  graiir  la  «u  Uili.    \irt  tii    aim]  Uiiliiiiiulu 
radiua  M)  k. 

BCFERHEATERB 

EcoaoMT  OBTaivu  «na      f^niiihutat»  and  the  I'lUiiatiaii  nl  BuputiotaJ  8l««in. 

D  _D^  P««d>H4>B_aBd  C   A   Btmi^t      IVir   Ea^ra  So     '^    -  ''.uianlvaiui 

ol  UuW 

I 
^*a  D    Kbm. 

T!V    \!IiiYS 
TlK-Hiioaniuai  a      TiD-Pkait>h 

b3««'i 

iS(«<     RMl     >  ill»»     IbMIIII 

TOLIOL 

ToL  M.  BO    I.  Tth    IMO.  pp.  3».SS.  aad  tJiartiMi v 
0>KbibhI  witk  «ninliiBlin  m  point  ad  oatt  Imalbii 

""••         Pbod« 

ponaam Baatat*  ai 

!■•.  aad  iifa»iy  la  ma<i<-  j.artirukarly  to  i^ 
•  ia  Maaai  taretaaa      Vanova  typaa  il  anpar- 

aad  raqaiataa  <rf  idaal  amartiialia  a»  vorkad  out. 

SIB  VEXING 

Aaff  .tarapiaaa*.  ^mmfiim4  aad  iimffimf. 

SWAGINU  M.\CU1.NES 

aas  iu.!KAx\i  .u  I  ̂ loi  :ïla;cs  »'..di.  7ULUJUU  4a-   u.  ivn  w  rate  .^  .. 
sal    prf  yraf  IB  IVI* 

1! 
Foaaaoa      I'ut    ..  f..ir  tha  Futxlr I  ::S.   I*»    I 

a  »ih1   n^ho:- 

LaKOBUlB.    Tl xitrn.    Tl  '  Hot  BameM  Uarku».  E    I.  Duaa.     Am.  Mark.,  vol 

U.  ao.  U  .  <  M.  7M-Tftl.*  6ca      T«u  a|ipaaii<4>  dMfuaad  oacmc 

diaa  art  carr.r.i  il  (.[..tidle  kc«d  aad  ara  eauaad  to  opea  aad  duaa  raptdly  aa 
i«*alva*.     I)m  dalivH  wuu  bknra  per  ausula,  aad  tka  work  ta  ihua 
ia«a  «kM*  aa  it  la  lad  lato  diaa. 

TRACTDRli 

TELEPHONY 

ArroManc.    MaiMBi  Snt^' 
«ol  Tt,  ■•  IT.  April  .. 

'  -aiatir  Trkfaboa)-       El«<    Ra^ 
r«74»U.  7  tgt        E<|U10Blral  .: 

iiiatlc    halallll^    vi    ralla 

Macvisra  Sanraira  Martiii»  flwitrkuac  lor  Ball  S>>tra>  Hanrmlt  Gl>rrardi 
Taiapkoay.  Tol  TH.  ao  IK.  May  I.  Itn».  pp  IV:;i  IA  6ca  8>a(ra.  mh^L 
M  to  ba  UHlattad  by  ball  Coaipaiuca  ta  Urj^r  atkaa. 

^aaiL     Htudi-. 
Autoct. 

Tiart../    - la  adWa«  u. 

Opatt  aiMJ  af. 

ST«a*i- 

.  1...:»  aac  ic<l  la  l^ 

* 
J 

m^   li.at   liM    ■  -air  '    •  -    (..M^  «A   Itii.^f    l.-a^a    a «11  £«4^     .,'aii^«    Ua«A. 



166 JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 

Uses  of.  Increasing  the  Utility  of  the  Tractor,  Arnold  P.  Yerkes.  Jl.  See.  Auto- 
motive Engrs.,  vol.  6,  no.  4.  April  1920,  pp.  226-230.  Efforts  of  manufacturers 

to  secure  adapt.ability  of  tractors  to  other  uses  than  plowing  are  related  and 
it  is  pointed  out  that  reason  why  sales  of  tractors  have  not  been  as  extensive 
as  manufacturers  had  anticipated  it  because  of  financial  inability  of  farmerss 
in  small  farms  to  invest  in  a  machine  from  which  they  cannot  derive  service 
in  proportion  to  their  investment. 

Use  of  Hea\'>'  Tractors  for  Hauhng  Elevating  Graders  and  Wagon  Trains 
from  Steam  Shovel.  Eng.  &  Contracting,  vol.  53,  no.  16,  April  21,  1920, 
pp.  451-15-t,  3  figs.  Account  of  work  done  with  three  artillery-type  tractors 
designed  by  War  Department  for  military  use,  which  were  employed  by  U.S. 
Reclamation  Ser\dce  in  construction  of  Salmon  Lake  Dam  and  ConconuUy 
dam  enlargement  of  Okanogan  Project,  Wash. 

TRANSFORMERS 

Steei^Clad.  Steel  Clad  Distribution  Transformers,  E.  G.  Reed.  Elec.  J!.,  vol. 
17,  no.  5,  May  1920,  pp.  213-21.S.  22  figs.  Process  of  manufacture  at  works 
of  Westinghouse  Elec.   &  Mfg.  Co. 

TRESTLES 

See  Bridges,  Railway,  Wooden. 

TUBING 

Copper  and  Brass,  MANtrPACTDRE  of.  Making  Seamless  Copper  Tubing.  Iron 
Trade  Rev.,  vol.  66,  no.  9,  Feb.  26,  1920,  pp.  63S-641,  7  figs.  Plant  for  produc- 

ing seamless  copper  or  brass  tubing,  recently  placed  in  operation  by  United 
States  Copper  Products  Corp.,  Cleveland. 

Light  Steel,  Manufacture.  Light  Steel  Tubing  Manufacture  and  Markets. 
Raw  Material,  vol.  2,  no.  4,  April  1920,  pp.  147-150,  5  figs.  Manufacturing 
details  of  Ught  steel  tubing,  and  methods  of  welding  steel  tubing  seams. 

TUNNELS 

Lining  of.  Notes  on  Tunnel  Lining,  S.  Johannesson  and  B.  H.  M.  Hewett.  Proc 
Am.  Soc.  Civil  Engrs.,  vol.  46,  no.  3,  Mar.  1920,  pp.  426-460,  13  figs.  Causes 
for  distortion  and  displacements  of  tunnel  linings  are  discussed,  and  modifica- 

tions of  existing  practice  are  suggested  for  avoiding  them. 

Vehicular,  Hudson  River.  The  World's  Greatest  Vehicular  Tunnel.  Robert  G. 
Skerrett,  Sci.  Am.,  vol.  122,  no.  19,  May  8,  1920,  pp.  510-528  and  528-529,  4 
figs.  Structural  features  of  New  York,  New  Jersey  project.  From  report  of 
chief  engineer  of  New  York  State  Bridge  and  Tunnel  Commission  and  New 
Jersey  interstate  Bridge  and  Tunnel  Commission. 

Water.  Repairing.  Method  of  Repairing  Water  Tunnel  with  Cement  Gun. 
Eng.  &  Contracting,  vol.  53,  no.  19,  May  12, 1920,  pp.  534-536,  2  figs.  Repairing 
120-ft. .  section  of  defective  pressure  tunnel  on  main  supply  line  of  Water 
Department  of  Tacoma,  Wash.,  with  steel  reinforcement  and  gunite. 

VACUUM  TUBES 

See  Thermionic    Valves;  Triode   Valves. 

vapors' 
Tension.  Measurement  of.  An  Apparatus  for  Measuring  the  Vapour  Tensions 

of  Volatile  Liquids,  A.  V.  C.  Fenby.  Chem.  Age.,  vol.  2,  no.  45,  Apr.  24, 
1920,  pp.  434-435,  1  fig.  Apparatus  consists  of  two  similar  barometer  tubes 
of  special  construction  fixed  to  suitable  stand  and  connected  at  their  lower 
ends  by  thick-walled  rubber  tubing  to  mercury  reservoir  which  can  be  raised 
or  lowered.  One  of  these  tubes  is  used  as  barometer  and  the  other  as  vapor tension  tube. 

VIADUCTS 

Flat^Slab  Construction.  An  Interesting  Type  of  Flat  Slab  Construction.  Ry. 
Age,  vol.  68,  no.  17,  April  23,  1920.  pp.  1233-1235,  S  figs.  Concrete  viaduct 
of  fl%t-slab  type  reinforced  in  four  directions,  being  built  by  Delaware,  Lacka- 

wanna &  Western  to  carry  roadway  over  tracks,  in  separation  of  grades  of 
Newark  Turnpike  and  tracks  of  Morris  &  Essex  branch. 

WARSHIPS 

U.  S.  S.  Idaho.  U.  S.  S.  Idaho,  Henderson  B.  Gregory.  Jl.  Am.  Soc.  Naval  Engrs., 
vol.  32,  no.  1,  Feb.  1920,  pp.  99-133.  Characteristics:  Length  between  per- 

pendiculars, 600  ft.;  breadth,  molded,  97  ft.;  depth,  molded,  46  ft.  3}4  in.; 
draught,  mean,  30  ft.;  displacement,  32.000  tons;  main  battery,  twelve  14-in. 
guns  arranged  in  four  three-gun  turrets  along  centre  line  of  vessel:  secondary 
battery,  fourteen  5-in.  rapid-fire  guns  for  torpedo  defence;  torpedo  equipment, 
four  6.8-meter  by  21-in.  submerged  torpedo  tubes;  propelling  machinery. 
Parsons  turbines  driving  four  hues  of  shafting:  speed,  21  knots. 

WASTE  PREVENTION 

Woodworking  Plants.  Controlling  Wastes  in  Woodworking  Plants,  Carle  M. 
Bigelow.  Indus.  Management,  vol.  59,  no.  5,  May  1920,  pp.  377-383.  7  figs. 
Methods  and  practice  for  utilizing  large  pieces  of  scrap,  economical  burning 
of  chips,  shavings  and  the  like,  and  determining  percentages  of  waste. 

WATER  HAMMER 

Calculation  of.  _  Calculation  of  Water  Hammer  in  Conduits  Formed  of  Two  or 
Three_  Sections  of  Different  Diameters  (Calcul  du  coup  de  bélier  dans  les 
conduites  formées  de  deux  ou  de  trois  tronçons  de  diamètre  différents),  Ed. 
Carey.  Bulletin  Technique  de  la  Suisse  Romande,  vol.  46,  no.  S,  Apr.  17, 
1920,  pp.  85-88,  2  figs.  Formula  expressing  transmission  of  pressure  in  case 
of  sudden  shut  off  of  valve.     (Continuation  of  serial.) 

WATER  SOFTENING 

Hot  Process.  The  Hot-Process  Water  Softener,  George  H.  Gibson.  Chem.  & 
Metallurgical  Eng.,  vol.  22,  no.  19,  May  12,  1920,  pp.  899-902,  4  figs.  Study 
of  rate  of  sedimentation  of  lime  and  magnesia  precipitates  during  softening 
at  low  and  high  temperatures.  Plant  equipment:  reagent  proportioner,  tanks and  filter. 

WATER  SUPPLY 

Submerged  Pipe  Line.  Repairs  to  Twelve-Inch  Submerged  Pipe  Line,  Patrick 
Quilty.  Fire  &  Water  Eng.,  vol.  67,  no.  16.  April  21.  1920,  pp.  831-833  and 
p.  847,  5  figs.  Installation  of  and  subsequent  repairs  to  main  supplying  North 
Brother  Island,  New  York  City. 

WATER  TANKS 

Reinforced-Concrete.  Reinforced  Concrete  in  Chile.  Concrete  &  Constructional 
Eng.,  vol.  15,  no.  4,  April  1920,  pp.  227-233,  3  figs.  Details  of  reinforced- 
concrete  water  tank  of  15,000  metric  tons  capacity. 

WATER  WORKS 

Chicago.  Plan  of  Chicago's  Water  System — 1920-1955,  P.  S.  Combs.  Eng.  World, 
vol.  16,  no.  7,  May  1920,  pp.  379-387,  6  figs.     Intakes  in  Lake  Michigan. 

Sedimentation  Basins.  New  Intake  and  Sedimentation  Basin  at  Sarnia,  F.  W. 
Thorold.  Can.  Engr.,  vol.  38,  no.  18,  Apr.  29,  1920,  pp.  413-416,  S  figs.  One 
of  nineteen  concrete  basins  is  used  for  screen  house  and  others  for  sedimenta- 

tion. Wooden  form  for  intake  structure  was  sunk  to  depth  of  47  ft.  and  filled with  concrete. 

WELDING 

Jigs  and  Fixtures  for.  Modern  Welding  and  Cutting — XX.  Ethan  Vial!.  Am. 
Mach.,  vol.  52,  no.  13,  Mar.  25,  1920,  pp.  665-669,  13  figs.  Welding  jigs  and 
fixtures  used  for  repetition  jobs. 

See  also  Electric  Welding,  Arc;  Electric  Welding  Resistance;  Oxy-Acetylene Welding. 

Locomotive  Fireboxes.  Methods  of  Welding  Locomotive  Fireboxes,  George  L. 
Walker  and  R.  T.  Peabody.  Boiler  Maker,  vol.  20,  no.  4,  Apr.  1920,  pp.  99- 
103,  37  figs.  _  Discusses  methods  of  restoring  firebox  edges  by  welding  and 
offers  suggestions  for  facilitating  repairs.     (Concluded.) 

WELFARE   WORK 

Factory  Doctor.  Why  a  Factory  Doctor's  Salary  Costs  Less  than  Nothing,  G. 
L.  Howe.  Factory,  vol.  24,  no.  4,  Mar.  1,  1920,  pp.  618-621,  2  figs.  Writer 
claims  medical  supervision  is  not  philanthropy,  but  a  business  proposition^ 
and  presents  figures  and  facts  to  bear  out  his  arguments. 

WELLS 

Recovery  of  Sand  Pump.  Recovering  Lost  Sand  Pump  from  a  Deep  City  Well, 
R.  A.  Campbell.  Eng.  World,  vol.  16,  no.  7,  May  1920,  pp.  416-418,  6  figs 
Special  hook  was  developed  after  taking  impression  of  existing  conditions  by. 
means  of  impression  tool. 

WOOD 

See  Aircraft  Construction  Materials,  Timber. 

WORKMEN'S  COMPENSATION 

Attorney's  Fees.     Notices  and  Claims  Under  Compensation  Acts — III,  Chesla  C. 
Sherlock.     Am.  Mach.,  vol.  52,  no.  16,  April  15,  1920,  pp.  844-846.     Concern- 

.    ing  costs,  particularly  attorney's  fees,  in  proceedings  under  Workmen's  Com- 
pensation acts. 

Laws  on,  Revision  of.  The  Cost  of  Industrial  Accidents.  Royal  Meeker.  Monthly 
Labor  Rev.,  vol.  10,  no.  4.  Apr.  1920,  pp.  1-13.  Plea  is  made  for  revising  the 
compensation  laws  whic]?  have  been  enacted  in  the  various  states.  These  laws 
show,  it  is  claimed,  lack  of  uniformity  in  coverage  and  inexplicable  inequalities 
in  money  and  medical  compensation.  It  is  also  urged  that  accurate  and 
up-to-date  statistics  of  industrial  accidents  causing  physical  injuries  be  kept 
in  all  states  and  territories. 

Laws  on.  Scope  of.  Scope  and  Operation  of  the  Workmen's  Compensation  Laws of  the  United  States,  Lindley  D.  Clark.  Monthly  Labor  Rev.,  vol.  10,  no.  4, 
Apr.  1920,  pp.  14-32,  1  fig.  on  supp.  plate.  Comparative  study  of  laws  of the  various  states.  ^ X-RAYS 

Action  Upon  Plates.  The  Behavior  of  Photographic  Plates  to  X-Rays,  O.  Bloch 
and  F.  F.  Renwick.  Trans.  Faraday  Soc,  vol.  15,  part  2,  Feb.  1920,  pp.  40-46, 
7  figs.  Account  of  work  done  in  Research  Laboratories  of  Ilfrod,  Limited, 
on  action  of  X-Rays  upon  gelatine  dry  plates. 

Tubes.  A  Method  of  Testing  an  X-Ray  Tube  for  Definition,  J.  Brooksbank.  Trans. 
Faraday  Soc,  vol.  15,  part  2,  Feb.  1920,  pp.  68^71,  5  figs,  on  4  supp.  plates. 
Method  of  determining  size  of  focal  spot  required  is  suggested  which  consists  in 
taking  series  of  radiographs  of  two  uniform  parallel  wires  of  given  thickness  and 
placed  definite  distance  apart. 

See    also    Radiometallography, 

À 
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Wing  Beams.  The  Strength  of  One-Piece  Solid,  Built-Up,  and  Laminated  Wood 
Airplane  Wing  Beams,  John  H.  Nelson.  Nat.  Advisory  Committee  for  Aero- 

nautics, no.  35,  1919,  12  pp.  12  figs.  It  was  found  in  tests  that  beams  of  fir 
can  be  produced  which,  weight  for  weight,  will  prove  as  strong  as  those  made 
of  spruce,  but  will  not,  however,  show  quite  same  stiffness.  Cypress  was 
not  found  satisfactory  substitute  for  spruce.  Beams  of  laminated  construc- 

tion showed  themselves  as  strong  as  one-piece  solid  construction. 

Wing-Fabrïc  Fastenings.  Fabric  Fastenings,  E.  D.  Whalen  and  R.  T.  Fisher. 
Aerial  Age,  vol.  11,  no.  14,  June  14,  1920,  pp.  474-475.  It  is  concluded  from 
teats  that  (1)  unwaxed  cotton  cords  are  materially  better  resistors  of  abrasion 
fray  than  unwaxed  linen,  (2)  waxen  linen  and  cotton  have  practically  the 
same  resistance  to  abrasion  fray,  and  (3)  waxed  or  unwaxed  cotton  cords 
are  materially  better  than  waxed  or  unwaxed  linin  as  a  resistor  of  tension 
fray. 

See  also  Flying  Boats;  Parachutes;  Wind  Tunneh. 

AIR   COMPRESSORS 

Electrically  Driven.  Electrically-Driven  Geared  Air  Compressors.  Engr., 
vol.  129,  no.  3343,  Jan.  23,  1920,  p.  98,  2  figs.  Models  recently  placed  on 
market  by  Broom  and  Wade,  Ltd.,  High  Wycombe. 

AIR   FILTERS 

Non-Fabric.  Construction  of  Air  Filters  without  Cotton  or  Other  Fabrics  (Stofflose 
Luftfilter),  Drnst  Preger.  Werkstattstechnik,  vol.  14,  no.  3.  Feb.  1.  1920. 
pp.  71-73,  16  figs.  Types  operating  according  to  principle  of  subjecting  the 
air  to  a  repeated  change  of  direction  and  thereby  causing  the  dust  to  settle  on 
walls  to  which  it  adheres. 

AIRCRAFT   CONSTRUCTION   MATERIALS 

«See  Steel,  Heat  Treatment  of,  Brazed  Fittings  for  Aircraft. 

AIRSHIPS 

R.33  AND  R.34.  The  Machinery  of  H.  M.  Airships  R.33  and  R.34.  Eng.,  vol.  109, 
nos.  2831  and  2833,  Apr.  2  and  16,  1920,  pp.  433-434,  7  figs.,  and  504-505, 
10  figs.,  partly  on  supp.  plate.  Structural  details  of  gondolas.  Details  of 
Sunbeani-Coatalen  "Maori"  engines  with  which  both  vessels  are  fitted. 

Rigid  Airships  and  Their  Development,  J.  E.  M.  Pritchard.  Flight, 
vol.  12,  nos.  20.  21,  22  and  23.  May  13,  20,  27  and  June  3,  1920,  pp.  525-528, 
4  figs.,  pp.  554-557,  7  figs.,  pp.  57S-581,  4  figs.,  pp.  597-600,  8  figs.  Accepted 
functions  of  both  mihtary  and  commercial  rigid  airships  are  outlined  and 
divergence  between  two  types  indicated.  Structural  features  of  hull,  fabric 
and  cars  are  discussed.  Keel,  fins  and  planes.  Outer  cover  requirements 
to  prevent  superheating.  Comparative  study  of  Zeppelin  type  and  British 
type  of  ear  suspensions.     Paper  read  before  Roy.     Aeronautical  Soc. 

Semi-rigid.  The  Italian  Semi-Rigid  Airship  Roma.  Aerial  Age,  vol.  11,  no.  14, 
June  14,  1920.  p.  478.  2  figs.  Characteristics:  Volume.  1,200,000  cu.  ft.; 
total  weight,  34  gross  tons;  length,  125  m.;  beam,  25  m.;  height,  27.5.  m. 

See  also  Hangars. 

ALLOYS 

Electrical  Melting.  Electrical  Melting  of  Alloys— I,  II,  III,  IV.  V,  VI,  VII  and 
VIII.  H.  W.  Gillett.  Foundry,  vol.  48.  nos.  4,  5,  6,  7,  8,  9,  10,  11  and  12, 
March  1  and  15,  April  1  and  15.  May  1  and  15,  June  1  and  15,  1920,  pp.  177-180, 
229-231  and  p.  238,  275-281.  319-323.  362-366,  400-406,  445^53  and  p.  457, 
486-491,  67  figs. 

Ternary,  Model  for.  A  Model  for  Representing  the  Constitution  of  Ternary 
Alloys,  Walter  Rosenhain.  Eng..  vol.  109,  no.  2833.  Apr.  16,  1920,  pp.  527- 
529,  4  figs.  Model  constructed  of  wires  of  various  thicknesses  and  colors  at 
National  Physical  Laboratory,  England. 

ALTERNATORS 

*See  Electric  Generators,  A.  C 

ALUMINUM 

Automobile  Uses.  The  Use  of  Aluminum  in  the  Present  and  the  Future  Motor 
Car,  Ferdinand  Jehle.  Jl.  Soe.  Automotive  Engrs.,  vol.  6,  no.  6.  June,  1920, 
pp.  367-372,  6  figs.  Use  of  aluminum  alloys  in  pistons,  crankcases,  cylinder 
blocks,  oil  pans,  inlet  manifolds,  bodies,  etc.  is  noted,  and  it  is  visualized  that 
wheels,  rear-axle  housings  and  similar  parts  will  be  aluminized  in  near  future. 

Corrosion.  Rate  of  Corrosion  of  Aluminium,  G.  H.  Bailey.  Jl.  Soc.  Chem.  Indus., 
vol.  39,  no.  9,  May  15.  1920.  pp.  118T-120T.  2  figs. 

The  Action  on  Aluminum  of  Hard  Industrial  Waters,  Richard  Seligman 
and  Percy  Williams.     Eng.,  vol.  109,  no.  2828,  Mar.  12,  1920,  pp.  362-364. 

ALUMINUM   ALLOYS 

Duralumin.  Increasing  Use  of  Alloyed  Aluminum  as  an  Engineering  Material — II, 
G.  M.  Rollason.  Indus.  Management,  vol.  59,  no.  6,  June  1920,  pp.  456-461, 
10  figs.  Composition  and  physical  properties  of  more  important  aluminum 
alloys,  particiilarly  duralumin. 

Impact  Tests.  Charpy  Impact  Test  as  Applied  to  Aluminum  Alloys,  E.  H.  Dix. 
Min.  &  Metallurgy,  no.  160,  April,  1920.  p.  31.  It  is  concluded  from  results 
of  tests  at  Lynite  Laboratories  of  Aluminum  Manufactures,  Inc.,  that  Charpy 
impact  resistance  of  copper-aluminum  alloys  decreases  with  increase  of  copper content. 

AMMONIA   COMPRESSORS 

Direct-Connected.  Direct  Connected  Compressors,  C.  N.  Drake.  Ice  &  Refrigera- 
tion, vol.  58,  no.  5,  May  1920.  pp.  267-268.  Advantages  quoted  for  direct- 

connected  synchronous  motor  drive  for  ammonia  compressors  are:  (1)  higher 
motor  efficiency,  (2)  elimination  of  belts  and  transmission  losses,  (3)  high 
power  factor  with  consequent  lower  power  rates,  and  (4)  saving  in  floor  space. 

ARCHES 

Reinforced-Concrete.  Novel  Concrete  Arches  for  Garage  Roof  Supports,  G.  E. 
Warren.  Concrete,  vol.  16.  no.  5,  May  1920,  pp.  210-212,  7  figs.  Span 
width  of  each  of  arches  is  103  ft.  7}4  in.  over  all. 

AUDÏONS 

See  Radiotelegraphy  Audion  Connections. 

AUTOGENOUS  WELDING 

French  System.  A  New  Method  of  Welding.  Sei.  Am.  Monthly,  vol.  1,  no.  6, 
June  1920,  p.  522.  3  figs.  French  system  of  holding  welding  rod  to  rear  of 
torch.     Translated  from  Revue  de  la  Soudure  Autogène. 

AUTOMOBILE   ENGINES 

Air  Coolxnq  of.  The  Air  Cooling  of  Petrol  Engines,  A.  H.  Gibson.  Eng.,  vol.  109, 
no.  2824,  Feb.  13,  1920,  pp.  211-213.  Records  obtained  in  experiments  with 
aeroplane  engines.  Results  are,  however,  presented  as  useful  to  design  of 
air-cooled  gasoline  engine  for  car  work.  (To  be  continued).  Paper  read 
before  Instn.  Automobile  Engrs. 

Carburetors.     See  Carburetors. 

Connecting  Rods.  Comparative  Methods  of  Machining  Automobile  Engine 
Connecting  Rods,  Fred  H.  Colvin.  Am.  Mach..  vol.  52.  no.  20,  May  13,  1920, 
pp.  1023-1035,  42  figs.  Practices  in  manufacture  of  connecting  rods  for  Packard, 
Cadillac,  Peerless,  Chandler  and  Franklin  cars. 

Producing   17,000  Connecting   Rods  a  Day — I,   Fred  H.   Colvin.     Am. 
■     Mach.,  vol.  52,  no.  23,  June  3,  1920,  pp.  1199-1203,  13  figs.     Methods  used 

by  Ford  Motor  Co.     Rod  and  cap  are  forged  separately  up  to  final  boring, 
facing  and  broaching  operation. 

Crankshafts.  Inertia  Torque  in  Crankshafts,  F.  A.  Stepney  Acres.  Automobile 
Engr.,  vol.  10,  no.  138,  May,  1920,  pp.  208-216,  16  figs.  Different  crank 
arrangements  are  compared  from  view-point  of  internal  stresses  in  crankshaft 
set  up  by  inertia  torque. 

Die-Cast  Bearings.  The  Manufacture  and  Use  of  Die-Cast  Engine  Bearings, 
H.  C.  Skinner.  Automotive  Industries,  vol.  42,  no.  21,  May  20,  1920,  pp. 
1160-1162,  7  figs.  Experience  and  present  practice  of  FrankUn  Die-Casting 
Corp. 

AUTOMOBILE  FUELS 

Natalité.  Fuel  for  Internal-Combustion  Engine.  Eng.,  vol.  109,  no.  2822,  Jan.  30, 
1920,  p.  150.  Properties  of  "Natalité,"  a  fuel  manufactured  at  Natal.  South 
Africa,  composed  of  54  per  cent  ethyl  alcohol,  45  per  cent  ether,  and  1  per 
cent  trimethylamine. 

Spontaneous  Ignition  Temperatures.  Spontaneous-Ignition  Temperatures  of 
Liquid  Fuels,  Harold  Moore.  Automobile  Engr.,  vol.  10.  no.  138,  May  1920, 
pp.  199-204,  14  figs.  Results  of  experimental  measurements  of  temperatures 
of  spontaneous  ignition  for  kerosene-creosote  mixtures,  petrol-xylol  mixtures, 
ether-xylol,  ether-kerosene  mixtures,  petrol-benzole  mixtures,  and  cannel 
oil-creosote  mixtures. 

See  Gasoline. 

Electrical  Equipment.  The  Electrical  Equipment  of  Motor  Cars — 1.  Engr., 
vol.  129,  no.  3354,  Apr.  9,  1920,  pp.  366-368,  13  figs.  Types  exhibited  at 
Olympia  automobile  show. 

Lighting  and  Equipment.  Lighting  and  Equipment  Laws  of  Various  States. 
Automotive  Industries,  vol.  42,  no-  21,  May  20,  1920,  pp.  1164-1165.  Tables 
showing  general  features  of  State  laws  relating  to  headlights,  dimmers,  spot- 

light, turn  or  stop  signals  and  mirrors  for  motor  vehicles. 

Production  Incre.-vse.  Production  Expansion  Obtained  in  the  Assembly  Track 
Layout,  J.  Edward  Schipper.  Automotive  Industries,  vol.  42,  no.  22,  May 
27.  1920,  pp.  1210-1213.  6  figs.  It  is  said  that  Hudson  Co.  has  increased 
its  production  facilities  from  160  to  250  cars  daily  by  rearranging  assembly 
track  layout.  • 

Rear  Axles,  Manufacture  of.  Manufacturing  Clark  Rear  Axles — II.  Edward 
K.  Hammond.  Machy.  (N.Y.),  vol.  26.  no.  9,  May  1920.  pp.  801-806,  14  figs. 
Description  of  methods  used  by  Clark  Equipment  Co.,  Buchanan.  Mich., 
in  manufacture  of  automobile  rear  axles,  including  machining  operations  on 
dead  and  live  axles,  axle  housings,  brake  supports,  brake  drums  and  gear 
cases. 

Tires,  Molds  for.  Machining  Molds  and  Cores  for  Auto  Tires,  W.  O.  Francis. 
Am.  Mach..  vol.  52.  no.  21,  May  20.  1920,  pp.  1099-1102,  17  figs.  Methods 
used  by  some  of  the  large  tire  manufacturers. 

Uses  in  War.  Automotive  Vehicles  in  the  Great  War,  Clarence  J.  West.  Jl.  Soc. 
Automotive  Engrs.,  vol.  6,  no.  6,  June  1920,  pp.  409-416.  Bibliography  of 
important  articles  in  technical  journals  of  United  States  and  other  countries 
relating  to  use  of  automobiles  and  motor  trucks. 

5ee   also  .Aluminum,   Automobile  ■   Uses;     Steel   Manufacture,    Automobile 
Steels. 
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BRIDGES 
CAMS 

STRFsa  Reoobder  for.  The  Foredav-Palmrr  Stress  Recorder.  Eng.,  vol  100, 
no.  2822.  Jan.  30,  1920,  pp.  13S-13S),  19  fi^s.  Patented  macliine  designed 
for  determining  stresses  on  briilge  nienilïcrs. 

BRIDGES.   CONCRETE 

\rch  Longest  Concrete  Arch  Span  Being  Built  at  MinneapoHs.  Cement  &  Eng. 
News.  vol.  32,  no.  5,  May  1920,  p.  21,  1  fig.  Arch  will  consist  of  two  separate 
ribs  of  400-ft.  span  between  faces  of  piers,  with  rise  of  8S  ft.  above  springing 
line,  at  lugh-water  level.  Main  arch  is  flanked  at  each  end  by  one  arch  with 
clear  span  of  199  ft.  and  one  of  55,1^  ft.,  total  length  of  bridge  over  abutnints 
being  1032  ft. 

See  also    Briilt/es,    Ilighway,    Reitiforreii-Coiicrete. 

BRIDGES.    HUaiWAV 

Floor  Joists,  Lovd  Concentrations  on.  Load  Concentrations  on  Steel  Floor  Joists 
of  Wood  Floor  Highway  Bridges,  T.  R.  Agg  and  C.  S.  Nichols.  Official 
Publication  of  Iowa  State  College  of  Agriculture  <k  Mechanic  Arts,  vol.  17, 
no.  48,  April  30.  1919,  31  pp.,  24  figs.  Investigation  undertaken  to  determine 
manner  in  which  heavy  wheel  loads,  such  as  those  of  traction  engines,  are 
distributed  to  various  Lbeams  and  channels  in  highway-bridge  floor  system. 
It  was  found  that  concentration  on  single  floor  joist,  equal  to  55  per  cent  of 
one  wheel  load,  is  possible  where  single  thickness  of  wood  floor  is  laid  on  steel 
floor  joists.  Effects  of  loosening  ends  of  plank,  placing  second  layer  of  floor 
planks,  etc.,  were  also  investigated. 

Reinforced-Concrete.  Reinforced  Concrete  Highway  Bridges,  Public  Works, 
vol.  48,  no.  19,  May  22,  1920,  pp.  442-444.  Details  of  design  specifications 
and  construction  which  should  be  studied  with  view  to  developing  and  stand- 

ardizing practice  in  this  branch  of  highway  work  as  proposed  by  chairman 
of  committee  of  Am.  Concrete  Inst. 

Kenov.\.  Kenova  Bridge,  Channel  Span  Erection,  Public  Works,  vol.  48,  no.  10, 
May  22,  1920,  pp.  437-439,  4  figs.  Cantilever  erection  of  51S-ft.  centre  spati 
outside  of  old  span  under  traffic.  Adjacent  anchor  sparis  iimved  longitudinally 
and  heavy  girder  ties  shortened  for  erection  adjustim-nt^^.  Centre  panel 
erection  connections  adjusted  by  jacking  up  ends  of  conncitcd  spans. 

BROACHES 

Tooth  Sizes.     Graphical  Method  of   Designing  Broaches,   George  C.   Hanneman. 
Machy  (N.  Y.),  vol.  26.  no.  9,  May  1920,  pp.  823-824,  5  figs.     Method  for 
determining  diameter  or  size  of  any  tooth  of  a  broach  after  total  amount  of 

.  stock  to  be  removed  has  been  determined. 

Desion.  Cam  Design  and  Construetion — XI  and  XTT,  Franklin  DeR.  Furman. 
Am.  Mach..  vol.  52,  nos.  19  and  22,  May  0  and  27,  1920.  |.p,  987-999,  13  figs., 
and  1129-1135,  10  figs.  Elliptical  arc  for  inlling  ranis,  Ert'cct  of  swinging tr:insniil  ter  arm  boiwecn  ordinary  ralliai  cam  ami  follnwcr. 

,r     Wheels— VI,     H.     E.     Diller. 
pp.  4S1-183,  5  figs,  Pnic-edme  for 

CAR   WHEELS 

Cnii,LHn-lRov.     Manufacturing     Chilled     Tron-Car 
Foundry,  vol.  4S,  no.    12,  J\nie   15.    1920. 
small  wheels. 

CARBON    BLACK 

MANDF.\cTnHE  PROM  Natural  Ga9.  Carbon  Black,  Roy  O.  Neal.  Natural  Gas 
&  Gasoline  Jl.,  vol.  14,  no.  5,  May  1920,  pp.  143-145.  Its  manufacture  from 
natural  gas.     Ilesults  of  investigations  by  Bur.  of  Mines. 

CARBURETORS 

Clahdet..  The  Claudel  Carburetor.  Aviation,  vol.  8,  no.  S,  May  15,  1920,  pp. 
342-32r»,  7  (igs.  Tube  automatic  compensating  carburetor  without  moving 

parts. 
Metering  Characteristics.  Metering  Characteristics  of  Carburetors,  Percival 

S.  Tice  and  H.  C.  Dickinson.  Nat.  Advisory  Committer-  for  Aeronautics,  no.  49, 
1919,  55  pp..  40  figs.  Among  results  found  in  experinicntal  t.rsi^  arc:  Control 
of  range  of  mixture  ratios  delivered  by  carburetor  is  nhtainal)!)'  l)y  simple  selec- 

tion of  ratio  of  length  to  diameter  for  fuel  mctcrint5  passage;  coefficient  of 
discharge  has  almost  constant  value  for  throat  velocities  greater  than  145  ft. 
per  second;  effect  upon  carburetor  capacity  of  usual  rates  and  amplitudes  is 
practically  negligible;  mixture  ratio  for  maxinmm  power  is  practically  constant 
at  all  air  densities;  and  ordinarily  employed  variations  in  structure  and  in 
method  of  fuel  control  in  carburetors  effect  inappreciable  modifications  of 
altimetric  compensation. 

CARS 

Journal  Boxe.s».  Standard  Method  of  Packing  Journal  Boxes.  Ry.  Age,  Daily 
Edition,  vol.  08,  no.  24,  June  15.  1920,  pp.  1S07-1S09,  1  fig.  Method  recom- 

mended by  Committee  of  Am.  Railroad  Assn.,  Mech.  Section. 

Oscillations  on  Curves.  Recommendations  for  the  Mitigation  of  Detrimental 
Oscillations  of  Railroad  Cars  on  Curves  (Gedanken  und  Vorschliitîc  zur  Milder- 
ung  der  naehteiligen  Schwankungen  der  Eisenbahnfahrzeuge  in  den  Glciskrum- 
mungen),  G.  Maas.  Annalen  fiir  Gewerbe  u.  Bauwesen,  vol.  85,  nu.  12.  Dec.  15, 
1919,  pp.  97-100.  5  figs.  Description  and  illustrations  of  a  car  so  constructed 
that  when  rounding  a  curve  the  axles  assume  position  of  radii  to  the  curve. 

BRONZE   CASTINGS 

Elastic  Properties.  Elastic  Properties  of  Bronze  Castings,  George  F.  Comstock. 
Chemical  &  Metallurgical  Eng.,  vol.  22,  no.  24,  June  16,  1920,  pp.  1113-lllS, 
4  figs.  Tests  are  quoted  in  wliich  definite  proportional  liniit  was  easily  deter- 

mined for  bronzes,  and  s\iggestions  is  made  that  this  test  should  replace  "yield 
point"  determinations. 

BRONZ-ES 
Specifications.     .See  Brasse.^,  Spécifications. 

BUILDING    CONSTRUCTION 

CARS,    FREIGHT 

Double  Bolster.  The  Double  Bolster  Wagon.  Ry.  Gaz.,  vol.  32,  no.  20,  May  14, 
1920,  pp.  721-722.  Type  which  can  be  used  either  as  12-ton  ordinary  freight 
car  or  as  doulale    olster. 

CEMENT   GUN 

Covering  Mine  Btiildinos.  Gunite  Forms  an  Excellent  Material  for  Covering 
Mine  Buildings.  Coal  Age.  vol.  17,  no.  24,  June  10,  1910,  pp.  1185-118S. 
Frame  buildings  with  gunite  covering  it  is  claimed,  arc  cheaper  than  cement 
structures  covered  with  sheathing  and  clapboards  antl  nearly  fireproof,  only 
the  trim  requiring  repainting. 

Concrete.  Advantages  of.  Use  of  Concrete  Increasing  in  All  Permanent  Con- 
struction. Concrete  Products,  vol.  18,  no.  5,  May  1920,  pp.  15-17,  4  figs. 

Types  of  concrete  construction  used  for  building  are  reviewed.  Special 
attention  is  given  to  reinforced-concrete  flat  slab  which  is  said  to  be  highest 
type  of  fire-resistive  construction  and  to  possess  saving  story  height  amounting 
to  about  one  story  in  eight  without  cutting  down  usable  clear  headroom. 

Cost  Estimating.     Elements  That  Must  Be  Considered  in  Cost  Estimating.     Eng. 
6  Contracting,  vol.  53,  no.  20,  May  19,  1920,  pp.  507-509.  Report  of  Com- 

mittee on  Cost  Estimating  of  Northwestern  Assn.  of  Gen.  Contractors. 

Olympia  Exhibition.  The  Building  Exhibition  at  Olympia.  Eng.,  vol.  109, 
no.  2833  and  2834.  April  10  and  23.  1920,  pp.  518-519  and  556-557,  3  figs. 
Briquetting  press,  concrete-title  machine  and  concrete  road-making  machine. 

CABLES,    ELECTRIC 

Eneroy  Loss  in  Dielectric.  Energy  Loss  in  the  Dielectric  of  Industrial  Cables 
(Sur  la  perte  d'énergie  dans  le  diélectrique  des  cables  industriels),  G.  Renneson, 
Revue  générale  de  l'Electricité,  vol.  7,  no.  18,  May  1,  1920,  pp.  579-.581,  3  figs. 
Experimental.  It  was  found  that  (1)  at  constant  temperature  and  frequency, 
losses  are  proportional  to  square  or  power  2.5  of  voltage  and  (2)  at  constant 
voltage  and  frequency,  losses  diminish  at  first  up  to  30  deg.,  where  there  is  a 
minimum,  and  increase  to  GO  deg.,  limit  to  which  experiments  were  carried. 

Overvoltages.  Overvoltages  in  Armored  Cables  and  How  to  Prevent  Their  Occur- 
rence (Surtensions  par  câbles  armés  et  les  moyens  d'y  parer),  P.  Bougherot. 

Revue  générale  de  l'Electricité,  vol.  7,  no.  21,  May  22,  1920,  pp.  075-689, 
7  figs.  Computation  of  overvoltage  occurring  in  long  armored  cable  carrying 
alternating  current  when  cable  becomes  grounded  at  or  near  the  end  of  the 
line.  Attention  is  directed  to  overvoltage  produced  by  magnetic  saturation 
of  straining  straps. 

CEMENT,    PORTLAND 

Classification  of  Cements 
Iron  &  Steel  Inst.,  Paper 

Cements  made  from  blast- 

Blast-Furnace  Slag.  Iron  Portland  Cement,  with 
Made  from  Blast-F\irnace  Slag.  Edwin  H.  Lewis. 
0.     Annual  Meeting,  May  0  and  7,  1920,  10  pp. 
furnace  slag  are  divided  into  five  classes:  (1)  Blast-furnaee  slag  as  cement 
(2)  slag  cements;  (3)  portland  cement;  (4)  improved  slag  cement;  and  (5)  iron 
Portland  cement.  How  far  iron  portland  cement  can  comply  with  tests 
required  in   British  standard  specification  for  portland  cement  is  indicated. 

CENTRAL   STATIONS 

Annual  Load  Factor.     Developing  the  Electrical  PossibiUties  in  Arkansas.     Elec. 
World,  vol.  75,  no.  22,  May  29,  1920,  pp.  120.5-1207,  0  figs.     How  combination 
of  seasonal  loads  and  ordinary  commercial  lighting  and  power  loatls  gives  high 
annual  load  factor  to  Arkansas  light  &  Power  Co. m 

Connections.  Relative  Merits  of  Connections  Employed  in  High-Voltage  Generat- 
ing .Stations,  Ernest  Pragst.  Gen.  Elec.  Rev.,  vol.  23,  no.  5,  May,  1920, 

pp.  380-391,  8  figs.  Suggestions  for  planning  system  of  connections  for  central 
station. 

Power  Factor.  The  Power  Factor  of  Central  Stations  (La  question  du  facteur  de 

puis,sance),  Pierre  Dumartin.  Revue  générale  do  l'Electricité,  vol.  7.  no.  20, 
May  15.  1920,  pp.  043-050.  Methods  of  improving  power  factor  are  discussed. 
Judicious  combination  of  synchronous  motors  and  phase  compensators  installed 
at  places  where  energy  is  consumd.  is  preferred. 

Superpower.  Design  of  a  Superpower  Station,  H.  Goodwin,  Jr.  Gen.  Elec.  Rev., 

vol.  23.  no.  5.  May,  1920,  pp.  399-418,  15  figs.  Method  of  designing  is  exempli- 

fied by  working  out  case  of  steam-turbine  generating  station  of  245-000-kw., 
300,000-kva.  capacity  and  66,000-volt  distribution. 
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CONVERTERS 

Stnchronofs.  60-Cycle  Converting  Apparatus,  J.  L.  Burnham.  Gen.  Eleo.  Rev., 
vol.  23,  no.  5,  May,  1920.  pp.  392-398,  12  figs.  Devices  which  have  been 
developed  to  prevent  flashing  of  commutator  when  converters  used  for  voltages 
of  500  and  600  are  subjected  to  short-circuits  or  quick  changes  in  load. 

COPPER   ALLOYS 

Phosphorotts-Coppeh.  Fifteen  Per  Cent.  Phosphor-Copper — New  Process  for 
Making,  P.  E.  Dummler.  Min.  &  Metallurgy,  no.  162,  June  1920,  pp.  32-33. 
Uniform  product  is  obtained,  it  is  said,  by  passing  phosphorus  vapor  over 
copper  heated  to  temperature  of  400  deg.  cent. 

COPPER  DEPOSITS 

Jerome  Ariz.  Geology  and  Ore  Deposits  of  Jerome  District,  Louis  E.  Reber.  Min. 
&  Metallurgy,  no.  161.  May  1920.  pp.  25-27.  Notes  on  copper  deposits  of Jerome  district  of  north  central  Arizona,  which  ranks  sixth  among  copper 
camps  of  United  States. 

COPPER  METALLURGY 

SuELTER  Slags.  Copper  and  Magnetite  in  Copper  Smelter  Slags — I,  Charles  G. 
Maier  and  G.  D.  Van  Arsdale  Chemical  &  Metallurgical  Eng.,  vol.  22,  np.  24, 
June  16,  1920,  pp.  1101-1107,  30  figs.  Chemical  and  microscopic  examination 
of  series  of  representative  slags,  showing  how  copper  losses  occur,  relation  of 
magnetite  to  copper  loss,  behavior  of  converter  slags  in  reverberatory  furnaces 
and  suggestions  for  reducing  copper  slag  losses. 

CORONA 

Loss  Tests.  Some  Corona  Loss  Tests,  W.  W.  Lewis.  Gen.  Elec.  Rev.,  vol.  23, 
no.  5,  May  1920,  pp.  419-426,  12  figs.  Results  of  tests  on  150-raile  transmission 
line  at  potentials  up  to  about  200.000  volts.  Comparison  is  made  between 
measured  and  calculated  losses. 

CORROSION 

Iron  and  Lead  Underground  Pipe.  Corrosive  Action  of  Soils  on  Iron  and  Lead, 
L.  A.  Stenger.  Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  21,  May  26,  1920, 
pp.  965-96S,  1  fig.  It  is  concluded  from  field  and  laboratory'  experiments  that 
electrolysis  of  underground  structures  may  be  caused  by  definite  conditions 
which  are  determinable  by  electrical  measurements  and  study  of  environments. 
Method  is  suggested  for  prolonging  life  of  iron  structures  in  given  soils.  Long 
life  of  cast  iron,  it  is  pointed  out,  is  due  to  its  greater  wall  thickness. 

See  also  Aluminum,  Corrosion;  Hoi  water  Supply,  Piping,  Rust  Prevention  in, 

COST  ACCOUNTING 

Overhead,  Distribution  of.  Handling  "Overhead" — A  Plan  That  Avoids  Red 
Tape,  S.  P.  Keator.  Factory,  vol.  24,  no.  8,  May  1,  1920,  pp.  1343-1346.  It 
is  said  that  distribution  of  overhead  costs  can  be  greatly  simplified  if  a  method 

and  forms  are  devised  to  secure  simple'  and  accurate  expense  reports  from the  shop.     Practice  of  one  plant  is  explained. 

COST   SYSTEMS 

Foundry.  Standard  Foundry  Cost  System — III.  Foundry,  vol.  48,  no.  12,  June  15, 
1920,  pp.  474-480.     Depreciation  rates  for  buildings  and  equipment. 

COSTS 

Steam  Power.     See  Steam  Power  Plants,  Costs. 

Woodworking.     See  Woodworking  Industry,  Costs, 

CRANES 

Traveling.  Five-Ton  Electric  TraveUng  Crane  Moving  Structural  Steel  by  Means 
of  Lifting  Magnets  (Pont  roulant  électrique  de  5  tonnes  pour  le  transport 
de  profilés  au  moyen  d'électro-aimants  de  levage).  Génie  Civil,  vol.  76, 
no.  13.  March  27,  1920,  pp.  314-315.  4  figs.,  partly  on  supp.  plate.  Built  at 
Oeriikon  Works. 

CUTTING    METALS 

Barth  Slide  Rules.  Supplement  to  Frederick  W.  Taylor's  "On  the  Art  of  Cutting 
Metals" — IX,  Carl  G.  Barth.  Indus.  Management,  vol.  59,  no.  6,  June  1920, 
pp.  483-486.  8  figs.  Construction  of  machine-tool  slide  rules  for  shapers  and 
Blotters,  including  rocker  drive  shaper,  shapers  and  Blotters  with  Whitworth 
quick-return  motion. 

DETECTORS. 

See  Vacuum  Tubes.  Uses  as  Detectors. 

DIES 

Automobile  Parts.  Dies  for  Automobile  Oil  Filler  Cup,  J.  Bingham.  Machy. 
(Lond.),  vol.  16.  no.  395,  Apr.  22,  1920,  pp.  78-79,  5  figs.  Description  of  dies 
used  in  manufacture  of  an  oil-fUler  cup  or  breathing  tube  for  automobile 
engine,  an  illustration  of  each  die  in  the  order  in  which  it  is  used,  and  a  detail 
of  shell  as  it  appears  after  each  operation. 

DIESEL  ENGINES 

Cammellaird-Fullagar.  The  Cammellaird-FuUagar  Marine  Diesel  Oil  Engine. 
Eng.,  vol.  109,  no.  2822,  Jan.  30,  1920,  pp.  144-146,  8  figs.,  partly  on  supp. 
plate.  Two-cycle  opposed-piston  type.  It  is  said  that  small  space  occupied 
by  this  engine  permits  its  replacing  steam  engine  and  boilers  of  existing  steam- 

ships without  altering  shafting  or  propellers. 

UBMARiNE.  German  Submarine  Diesel  Engines.  Eng.,  vol.  109,  no.  2836.  May  7, 
1920.  pp.  613-614.  It  is  stated  that  four-cycle  engine  was  preferred  in  Germany 
for  use  in  submarines  because  it  involved  fewer  diflBculties  of  construction  and 

as  it  was  more  developed  it  was  more  refiable.     Translated  from  "Schiffbau." 
Trend  in  Marine  Types.  The  General  Trend  of  Diesel  Marine  Machinery.  Eng., 

vol.  109,  no.  2836,  May  7,  1920,  pp.  617-618.  Survey  of  types  being  built  in various  countries. 

DRAINAGE 

Abbesbments  for.  The  Assessment  of  Drainage  Districts,  Lewis  E.  Ashbaugh. 
Iowa  State  College  of  Agriculture  &  Mechanic  Arts,  vol.  5,  no.  2,  Nov.  1906, 
18  pp.,  2  figs.  Principles  are  suggested  for  governing  distribution  of  expenses 
over  various  tracts,  and  also  arithmetical  method  for  computing  assessments. 

Principle  followed  is  that  "assessment  must  be  proportionate  to  the  benefits 

received." 
Farm.  Recommendations  for  Farm  Drainage,  W.  J.  Schlick.  Official  Publication 

of  Iowa  State  College  of  Agriculture  &  Mechanic  Arts,  vol.  17.  no.  19,  Oct._9, 
1918,  24  pp.  Graphs  are  included  for  computing  capacities  of  tile  drains 
based  on  calculations  by  Kutter's  formula  with  n  —  0.015. 

DROP  FORGING 

Hammer  Lubrication.  Hammer  Lubrication  for  Drop  Forge  Plant,  R.  V.  Harty. 
Am.  Drop  Forger,  vol.  6,  no.  5,  May  1920,  pp.  244-246,  8  figs.  Re^'iew  of 
common  practices  of  lubrication  by  hydrostatic  and  individual  forced-feed 
systems.     Advantages  of  central  forced-feed  system  are  enumerated. 

DURALUMIN 

See  Aluminum  AUoys, 

ECONOMIZERS 

Advantages.  Economizers.  W.  F.  Wurster.  Jl.  Engrs.  Club  of  Philadelphia, 
vol.  37-6,  no.  187.  June.  1920,  pp.  323-325.  5  figs.  Construction  features  are 
explained  and  advantages  pointed  out. 

ELECTRIC  CIRCUITS,  A.C. 

Meter  Connections.  Switchboard  Meter  Connections  for  Alternating  Current 
Circuits— VI,  J.  C.  Group.  Elec.  Jl.,  vol.  17,  no.  6,  June  1020.  pp.  251-253, 
6  figs.     Six-phase  circuits. 

Oscillatort.  On  the  Period  and  Decrement  of  an  Oscillatory  Electrical  Circuit 
Provided  with  a  Short-Circuited  Secondary,  lolo  Jones.  Lond.,  Edinburgh 
&  Dublin  Phil.  Mag.  &  Jl.  of  Science,  vol.  39.  no.  233,  May  1920,  pp.  553-565, 
8  figs.  Mathematical  study  of  effect  on  period  and  decrement  of  oscillation 
of  system,  of  varying  resistance  of  short-circuited  coil. 

ELECTRIC  CONDUCTORS 

Resistance.  Section-Length-Resistance  Relations  of  Conductors,  E.  B.  Merrill. 
Elec.  News,  vol.  29,  no.  10,  May  15.  1920,  pp.  30-31,  1  fig..  Chart  showing 
interrelation  of  resistance,  length  and  cross-section  of  various  conductors. 
Arranged  for  determining  resistance  of  various  sizes  of  wire  of  principal  metals 
for  lengths  from  0.01  ft.  to  1000  miles. 

ELECTRIC  DRIVE 

See  Rolling  Mills,  Electrically  Driven. 

ELECTRIC  FURNACES Arc, 

Electrode  Contro: 
Seede.     Jl.  Am.  Irfft.  Elec.  Engrs, 

Automatic  Control  of  Arc  Furnace  Electrodes,  J.  A. 
vol.  39,  no.  6,  June  1920,  pp.  593-597,  7  figs. 

Methods  of  electrode  regulation. 

Heat-Treating.  Metallic  Resistor  Electric  Furnaces  for  Heat  Treating  Operations, 
E.  F.  Collins.  Gen.  Elec.  Rev.,  vol.  23,  no.  5,  May  1920,  pp.  433-441,  16  figs. 
Types  are  described  in  which  heat  element  consists  of  bare  exceptionally  heavy 
metallic  ribbon  uniformly  distributed  over  interior  of  furnace. 

Reactors  for.  Reactors  for  Electric  Furnace  Circuits,  Harry  A.  Winne.  Jl.  Am. 
Inst.  Elec.  Engrs.,  vol.  39.  no.  6,  June  1920,  pp.  589-592.  8  figs.  Alethods  of 
introducing  reactance  into  turnace  circuits. 

Resistance  Type.  Electric  Furnaces  of  the  Resistance  Type  for  Heat  Treating, 
T.  F.  Baily.  Elec.  Furnace,  vol.  1,  no.  45,  April-May  1920,  pp.  3-5  &  pp. 
18-19,  6  figs.  Survey  of  types  which  have  been  built  for  heat-treating  plants. 
Paper  read  before  Detroit  Chapter  of  Am.  Soc.  for  Steel  Treating. 

Self-Baking  Electrodes  for.  The  Soderberg  Self-Baking  Electrode,  Joseph  W. 
Richards.  Iron  Age.  vol.  105,  no.  17.  Apr.  22,  1920.  pp.  1171-1173,  4  figs. 
Norwegian  invention  insuring  continuous  electrode  supply  to  furnace.  Describes 
how  mixture  is  made  and  advantage  of  Soderberg  electrode.  From  paper 
presented  before  Am.  Electrochemical  Soc.  of  Boston. 
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Magnetic  Flux.  A  Direct  Recording  Method  of  Measuring  Magnetic  Flux  Distrib- 
ution, F.  S.  Dellenbaugh.  Jr.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  6,  June, 

1920,  pp.  5S3-5S7,  2  figs.  Revolving  search  coil  fitted  with  collecting  device 
and  operating  at  high  and  constant  speed. 

See  Corrosion. 

ELECTROLYSIS 

ELEVATORS 

Mechanical  Interlocks.  Mechanical  Elevator  Interlocks,  Clayton  W.  Old. 
Safety  Eng..  vol.  39.  no.  5.  May  1920,  pp.  243-2.51,  3  figs.  Study  of  elevator 
shaft  door  accidents,  their  causes  and  current  means  of  prevention.  From 
Proc.  of  Am.  See.  of  Safety  Engrs. 

Ropes.  Reserve  Strength  of  Elevator  Ropes,  W.  Voigtlander.  Safety  Eng.,  vol. 
39.  no.  4.  Apr.  1920.  pp.  194-197,  7  figs.  Gives  results  of  tests  of  6  X  19  ropes 
showing  reserve  strength,  and  illustrates  method  of  socketing  wire  rope. 
From  Proc.  of  Am.  See.  of  Safety  Engrs. 

EMPLOYEES'  REPRESENTATION 

STANDARn  Oil  Company.  Employee  Representation  on  the  Job  in  Standard  Oil, 
Burton  Kline.  Indus.  Management,  vol.  59.  no.  6.  June  1920,  pp.  496-501. 
Experience  of  Standard  Oil  Co.  during  past  two  years  in  which  conferences 
between  employee  representatives  and  ofiicers  have  been  held  periodically 
at  refineries  and  oil  fields. 

Trend  of.  Trends  in  Management.  WilHam  Leavitt  Stoddard.  Factory,  vol.  24, 
no.  9,  May  15,  1920,  pp.  1544-1546,  7  figs.  Gives  charts  from  which,  it  is  said, 
progress  in  employee  representation  movement  may  be  studied  profitably. 

ENGINEHOUSES 

Standard  Designs.  A  Unit  Construction  Method  for  Engine  Houses.  Ry.  Age, 
vol.  65,  no.  24,  June  11.  1920,  pp.  1663-1667,  6  figs.  Standard  designs  developed 
by  Pennsylvania  system. 

EXPLOSIVES 

Tests.  Theoretical  Maximum  Pressure  Developed  in  Own  Volume  by  Thirteen 
Military  Explosives,  J.  E.  Crawshaw.  Jl.  of  Franklin  Inst.,  vol.  189,  no.  5, 
May  1920.  pp.  607-625.  Results  of  tests  performed  at  Explosives  Experiment Station  of  Bur.  of  Mines. 

TNT.  TNT  as  a  Blasting  Explosive.  Charles  E.  Munroe  and  Spencer  P.  Howell. 
U.  S.  Dept.  of  Agriculture,  Dept.  Circular  no.  94.  May  1920,  24  pp.,  12  figs. 
Results  of  investigations  conducted  at  U.  S.  Bureau  of  Mines  to  discover  safest 
and  best  ways  of  utilizing  TNT  for  industrial  blasting  purposes.  Physical 
and  chemical  properties  of  different  grades  of  explosives  are  given,  together 
with  precautions  to  be  observed  in  handling,  packing,  preparation  of  cartridges, 
and  charging,  and  results  of  field  tests  in  blasting  stumps,  rocks  and  other 
work  are  presented  and  compared  with  similar  results  obtained  from  dynamite. 

FLOATING  DOCKS 

Design.  The  Design  of  Floating  Docks.  Public  Works  of  the  -Navy,  Under  the 
Cognizance  of  the  Bureau  of  Yards  and  Docks  and  the  Corps  of  Civil  Engineers. 
U.  S.  Navy,  Eul.  no.  31,  Apr.  1920,  pp.  47-83.  12  figs.  Maximum  moments 
are  calculated  for  bulkhead,  cross  girders  and  side  walls.  Structure  considered 
consists  of  single  side  walls  connected  by  girders  which  are  in  turn  connected 
by  continuous  main  bulkhead.  Translation  of  two  articles,  one  published 
in  Zeitschrift  fiir  Bauwesen  in  1892,  and  another  in  Schiffbau  of  May  S.  1912, 
latter  being  amplification  and  generalization  of  method  outlined  in  former 
article. 

FLOORS 

Reinforced-Concrete.  Charts  Giving  Thickness  and  Reinforcement  of  Reinforced- 
Concrete  Floor  Slabs  (Diagrammes  donnant  les  épaisseurs  et  les  reforcements 
des  dalles  de  hourdis  en  béton  armé),  Henri  Kampmann.  Génie  Civil,  vol. 
76,  no.  13,  March  27,  1920,  pp.  312-314.  3  figs.  One  chart  gives  thickness  for 
slab  of  known  length  required  to  support  known  load,  and  another  the  rein- 

forcement required  for  slab. 

FLOTATION 

Absoeption  Conditions.  Flotation  from  the  Standpoint  of  Colloidal  Chemistry 
(Die  Schwiramaufbereitung  vom  Standpunkt  der  Kolloidchemie) ,  P.  Vageler. 
Metall  u.  Erz,  vol.  17,  no.  5,  Mar.  8.  1920,  pp.  113-119.  Writer  maintains 
that  as  a  purely  qualitative  method  of  investigation  the  flotation  method  is  the 
most  unsuitable;  but  recommends  as  promising  genuine  success  in  regard  to 
the  whole  problem,  a  quantitative,  systematic  study  of  the  absorption  condi- 

tions in  three-phase  and  multi-phase  systems  of  the  most  important  ores  in 
connection  with  the  technical  reagents.  Address  delivered  before  Soc.  of 
German   Met.    &   Min.    Engrs. 

Machines.  A  New  Flotation  Machine,  A.  W.  Fahrenwald.  Pahasapa  Quarterly, 
vol.  9,  no.  3,  April  1920,  pp.  125-130.  Pneumatic  machine  designed  without 
porous  bottoms. 

FLOW  OF  FLUIDS 

Laws.  The  Laws  of  Elastico-Viscous  Flow — 11.  Jl.  Geology,  vol.  28,  no.  1,  Jan.- 
Feb.  1920,  pp.  18-24.  Concerning  combination  of  laws  of  Larmor  and  of 
Maxwell  proposed  by  Harold  Jeffreys  (see  monthly  notices  of  Royal  Astronomi- 

cal Soc,  vol.  77,  no.  5).  First  article  appeared  in  JL  Geology,  vol.  25,  1917, 

pp.  405-410. FLOW  OF  WATER 

Reservoirs.  Equilibrium  of  Water  Flowing  Into  Reservoir  (Sur  le  régime  perma- 
nent dans  les  chambres  d'eau),  M.  C.  Camichel.  Comptes  rendus  des  Séances 

de  l'Académie  des  Sciences,  vol.  170,  no.  17,_  April  2fi.  1920,  pp.  986-988. 
General  formulae  giving  distribution  of  velocities  in  liquid  mass  according  to- 
three  rectangular  axes. 

FLYING  BOATS      . 

FACTORY  MANAGEMENT 

See  Industrial  Management. 

FERROALLOYS 

Electric  Manufacture.  Electric  Practice  in  Making  Ferroalloys,  W.  A.  Darrah. 
Iron  Age,  vol.  105.  nos.  15  and  17.  Apr.  8  and  22,  1920,  pp.  1019-1021  and 
1170.  American  electric  ferromanganese  is  compared  with  the  blast  furnace 
product.  Notes  on  losses  and  power  consumption,  and  commercial  conditions. 
Raw  materials  and  operating  practice  for  ferrosUicon. 

Manufacture  of  Electric  Ferroalloys.  C.  B.  Gibson.  Iron  Age.  vol.105, 
no.  16,  Apr.  15,  1920,  pp.  1102-1103-  Notes  on  factors  affecting  success,  design 
of  furnace  for  various  alloys,  power  consumption,  and  recent  improved  devices. 

Properties,  yariation  of  Magnetic  Properties,  Resistivity  and  Density  of  Ferro- 
alloys with  Their  Chemical  Composition  and  Thermal  Treatment  (Variations 

des  propriétés  magnétiques,  de  la  résistivité  et  de  la  densité  des  alliages  de  fer 
avec  leur  composition  chimique  et  leur  traitement  thermique),  E.  Gumlich. 

Revue  générale  de  l'Électricité,  vol.  7,  no.  18,  May  1,  1920,  pp.  581-588,  10  figs. 

Hulls.  Flying  Boats — The  Form  and  Dimensions  of  Their  Hull,  G.  S.  Baker. 
Eng..  vol.  109,  no.  2827.  March  5.  1920,  pp.  32.3-327,  6  figs.  Dynamics  require- 

ments of  hull  are  considered  under  the  several  headings  of  diving  at  low  speed» 
seaworthiness,  and  ability  to  change  trim  at  high  speeds.  Comparison  is  made 
between  results  obtained  in  full-scale  tests  and  of  similar  results  deduced  from 
tank  experiments. 

Notes  on  Flying  Boat  Hulls,  Linton  Hope.  Flight,  vol.  12.  nos.  21,  22  and 
23.  May  20,  27.  and  June  3.  1920,  pp.  546-548,  5  figs..  569-573,  9  figs.,  and 
590-593,  5  figs.  Also  Aeronautics,  vol.  18,  no.  344,  May  20,  1920.  pp.  396- 
399-  Paper  read  before  Royal  Aeronautical  Society.  Deals  with  method  of 
designing  flying-boat  hulls  and  with  estimation  of  weights  and  proportions. 

FOREMEN 

Place  in  Industrial  Progress.  The  Foreman's  Place  in  Industrial  Progress. 
Eng.  &  Indus.  Management,  vol.  3.  no.  18,  Apr.  29,  1920,  pp.  557-559.  Deals 
with  importance  of  foreman's  part  in  industrial  progress  as  "link"  between manager  and  workers. 

FORTIFICATIONS 

FILTERS 

Cleaning.  Scientific  Control  of  the  Filter  Station — III,  Arthur  Wright.  Chemical 
«fe  Metallurgical  Eng.,  vol.  22,  no.  24,  June  16.  1920,  pp.  1119-1122.  3  figs. 
Discussion  on  washing  and  drying  filter  cakes,  and  blowing  with  air  or  steam 
to  displace  filtrate,  wash  liquor  and  water. 

Moore.  Vacuum  and  Compressed  Air  for  Industrial  Filtration  (L'emploi  du  vide 
et  de  l'air  comprimé  pour  la  filtration).  Léonce  Fabre.  Génie  Civil,  vol.  76, 
no.  18,  May  1,  1920,  pp.  405-409,  15  figs.     Moore  immersion  and  suctioiL  filters. 

FLIGHT 

Physics  of.  The  Physics  of  Flight,  David  L.  Webster.  Jl.  of  Franklin  Inst-,  vol. 
189.  no.  5,  May  1920.  pp.  553-580,  8  figs.  Laws  of  aerodynamics  are  stated 
and  their  application  to  flight  of  aeroplanes  discussed. 

German,  in  Belgium.  The  German  Defences  on  the  Coast'  of  Belgium.  H.  W. 
Miller.  Mech.  Eng.,  vol.  42,  no.  6.  June  1920.  pp.  319-333.  28  figs.  Descrip- 

tion of  system  of  fortification  employed,  together  with  particulars  regarding 
guns,  fire-control  stations,  shelters,  etc.,  and  details  of  mechanism  of  various 
batteries. 

FOUNDATIONS 

Footings.  Flat  Foundations — Concrete,  Reinforced  Concrete,  Masonry,  etc. 
[Étude  sur  les  fondations  par  empattements  (Béton,  béton-armé,  maçonneries, 
etc.)].  Aimé  Willame  and  Henri  Chenu.  Annales  des  Travaux  publics  de 
Belgique,  vol.  21,  no.  2,  feb.  1920,  pp.  7-81.  26  figs.  Mathematical  study 
of  stresses.  Stresses  developed  at  bottom  of  massive  base  are  computed  ap- 

proximately from  theory  of  flexure. 

See  also  Machinery. 
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Steam  Pipes.  Heat  Insulation  Facts.  L.  B.  McMillan.  Jl.  Am.  Soc.  Heat  &  Vent. 
Engr..  vol.  26.  no.  4,  May.  1920,  pp.  387-402,  7  figs.  Curves  showing  rates 
of  heat  losses  from  uninsulated  surfaces,  chart  indicating  heat  lost  by  bare 
steam  pipe  and  saving  which  may  be  secured  by  using  good  covering  graph 
of  variation  of  heat  transmission  for  various  thicknesses  of  material  on  flat 
surfaces,  etc. 

HEAT  TREATING 

Plant  Layouts.  Heat  Treating  Plant  for  Traction  Parts,  Edmund  Blasko.  Am. 
Drop  Forger,  vol.  6,  no.  5,  May  1920,  pp.  222-227,  4  figs.  Notes  on  layout  and 
management. 

Layout  of  Heat  Treating  Plant  for  Tools.  John  J.  Jones.  Am.  Drop 
Forger,  vol.  6,  no.  5,  May  1920,  pp.  22S-229,  2  figs.  Suggestioas  in  regard  to 
layout,  construction  and  operation. 

Plant  .  General  Industrial  Heat  Treating  Plant,  William  J.  Merton.  Am.  Drop 
Forger,  vol.  6,  no.  5,  May  1920,  pp.  216-221,  5  figs.  Analysis  of  factors  to 
consider  in  plant. 

See  also  Electric  Furnaces,  Heat-Trealing. 

HEATING  AND  VENTILATION 

Health  and  Humidity.  Symposium  on  Health  and  Humidity,  E.  Vernon  Hill 
and  J.  J.  Aeberly.  Jl.  Am.  Soc.  Heat  &  Vent,  Engrs.,  vol.  26,  no.  4,  May 
1920,  pp.  471-4SS,  9  figs.  Subjects  discussed  were  relation  of  death  rate  to 
wet-bulb  temperature  prevailing ,  and  relation  of  wet-bulb  temperature  to  health. 

HEATING 

Central-St-4.tion.     See  Heal  Losses,  Pipes  Buried  in  Ground. 

HEATING,  ELECTRIC 

Deying  Ovens.  Electric  Heating  in  Steel  Wire  Manufacture,  Am.  Drop  Forger, 
vol.  6,  no.  5,  May  1920,  pp.  236-23S,  2  figs.  Comparative  cost  statistics 
taken  at  plant  of  Halcomb  Steel  Company  on  drying  ovens  heated  electrically 
and  similar  ovens  using  coke  and  steam. 

Industrial.  Industrial  Electric  Heating,  Wirt  S.  Scott.  Jl.  Am.  Soc.  Heat  & 
Vent.  Engrs.,  vol.  26,  no.  4,  May  1920,  pp.  431-440,  7  figs.  Advantages 
claimed  are  cleanUness,  absence  of  objectionable  gases  and  of  products  of 
combustion,  elimination  of  fire  hazard,  ease  of  operation,  economy  and  auto- 

matic maintenance  of  temperature. 

HELIUM 

U.  S.  Plant,  Fort  Worth,  Tex.  United  States  Helium-Production  Plant,  Fort 
Worth,  Tes..  Willard  A.  Pollard.  Public  Works  of  the  Navy.  Under  the 
Cognizance  of  the  Bureau  of  Yards  and  Docks  and  the  Corps  of  Civil  Engineers. 
U.  S.  Na^'y.  Bui.  no.  31,  Apr.  1920,  pp.  13-46,  10  figs.  Helium  is  extracted 
from  natural  gas  by  compression  of  incoming  gas  to  high  pressure,  removal  of 
heat  of  compression  by  circulation  of  cold  water,  progressive  cooling  resulting 
from  expansion  of  highly  compressed  gas  through  expansion  value  to  low 
pressure,  and  application  of  cold  waste  gases  and  closed  external  refrigerating 
cycles  of  nitrogen  and  COs  as  refrigerating  media.  Capacity  of  plant  is 
40.000  cu.  ft.  of  helium  per  day. 

HOT-WATER  SUPPLY 

Piping,  Rust  Prevention  in.  The  Prevention  of  the  Red-Water  Plague,  Wm. 
H.  Walker.  New  England  Water  Works  Assn.,  vol.  34,  no.  1,  March  1920, 
pp.  33-38  and  (disciission)  pp.  38-48,  6  figs.  System  for  deactivation  of  water 
which  has  been  installed  in  large  apartment  house  in  New  York  City. 

HOUSES,   CONCRETE 

Block  and  Tile.  Concrete  Block  and  Tile  House  Construction.  Contract  Rec, 
vol.  34,  no.  19,  May  12,  1920,  pp.  441-443.  Code  of  recommended  practices 
for  concrete  block  and  tile  house  construction  reported  by  special  committee 
ot  Nat.  Conference  on  Concrete  House  Constructon. 

Recommended  Practice  for  Block  and  Tile  House  Construction.  Concrete 
Products,  vol.  IS,  no.  5,  May  1920.  pp.  19-21,  1  fig.  Report  of  Sub-Committee 
A  of  Nat.     Conference  on  Concrete  House  Construction. 

Rapid  Construction.  Confortable  and  Permanent  Industrial  Homes  of  Concrete. 
Compressed  Air.  Mag.,  vol.  25.  no.  5.  May  1920,  pp.  9649-9650,  2  figs.  Indus- 

trial housing  project  sponsored  by  Ingersoll-Rand  Co.  of  New  York  for  its 
factory  employees  at  Phillipsburg,  N.  J. 

HOUSING 

Euminating  Slums.  Eliminating  the  Slums,  Emile  G.  Perrot.  Jl.  Engrs.  Club  of 
Philadelphia,  vol.  37-6,  no.  187,  June  1920,  pp.  235-241,  15  figs.  Danger  of 
unfit  housing  is  pointed  out  as  well  as  economic  advantages  resulting  from 
erecting  sanitary  industrial  houses.  Typical  models  in  industrial  villages 
in  England  and  United  States  are  illustrated. 

Industrial.  The  Financial  Problems  of  Industrial  Housing,  Leslie  H.  Allen.  Mech. 
Eng.,  vol.  43,  no.  6.  June  1920,  pp.  346-348.  Housing  shortage  is  said  ta,be 
due  partly  to  fear  of  financial  panic  and  partly  to  fact  that,  high  as  rents 
are,  they  are  not  high  enough  to  show  adequate  return  on  present-day  con- 

struction costs.  Relation  of  rents  to  capital  invested,  calculation  of  proper 
rents,  and  methods  of  financing  house  construction  are  discussed.  A  scheme 
of  co-operative  housing  is  suggested  as  solution  of  present  housing  problems. 

Your  Housing  Problem.  Factory,  vol.  24.  no.  8,  May  1.  1920.  pp.  1317- 
1323,  10  figs.  Ideas  for  meeting  it,  drawn  from  an  investigation  among 
1,000  industrial  concerns. 

See  also  Hortses,  Concrete,  Rapid  Construction. 

HUMIDITY 

See  Heating  and  Ventilation, 

HYDRAULIC   TURBINES 

Wear.  Wear  of  Hydraulic  Turbines,  Its  Consequences  and  the  Means  of  Reducing 
It  (L'usure  des  turbines  hydrauliques,  ses  conséquences  et  les  moyens  d'y  parer), 
Henry  Dufour.  Bulletin  technique  de  la  Suisse  romande,  vol.  46,  no.  9.  May  1, 
1920,  pp.  97-100,  3  figs.  Sandsettling  basin  in  hydroelectric  plant  at  Acker- 
sand  (Vallais).     (Continuation  of  serial.) 

HYDROELECTRIC   PLANTS 

Ontario,  Can.  The  Central  .Ontario  System  of  Hydro-Electric  Power,  G.  B.  Smith. 
Jl.  Eng.  Inst,  of  Canada,  vol.  3,  no.  6,  June  1920.  pp.  289-292,  1  fig.  System 
comprises  seven  power  houses  operating  in  parallel  and  feeding  into  a  system 
of  370  miles  of  44,000-volt  transmission  lines. 

Semi-Protable  Machine  Shelters.  An  Alternative  for  Outdoor  Generators,  Henry 
G.  Reist.  Gen.  Elec.  Rev.,  vol.  23,  no.  5.  May  1920,  pp.  360-361.  Reference 
is  made  to  article  on  Outdoor  Generators  published  in  Gen.  Elec.  Rev..  March 
1920.  It  is  suggested  that  in  order  to  overcome  difficulties  there  envisaged 
arising  from  sluggishness  developed  by  lubricating  oils  in  cold  weather,  standard 
generators  be  used  and  housed  under  inexpensive  semi-portable  shelters. 

INDUSTRIAL  MANAGEMENT 

Bibliography.  A  List  of  Bibliographies  on  Industrial  Engineering  and  Management. 
Soc.  Indus.  Engrs.,  vol.  3.  no.  6,  May  1920,  23  pp.  Compiled  by  Committee 
on  Research  of  Society  of  Industrial  Engineers. 

Counsel.  Why  Industry  Seeks  Competent  Counsel,  L.  V.  Estes.  Indus.  Manage- 
ment, vol.  59,  no.  6.  June  1920,  pp.  475-4S0.  Significance  of  competent  counsel 

in  improvement  and  progress  of  induseries. 

Employees,  Contentment  op.  Making  Employees  Interested  in  Their  Work, 
Harry  Dexter  Kitson.  Am.  Mach..  vol.  52.  no.  19.  May  6,  1920,  pp.  983-985. 
Psychological  principles  involved  in  process  of  arousing  interest  of  employees. 

Group  Working.  Grouping  Workers  to  Get  Best  Results,  Eugene  J.  Benge. 
Factory,  vol.  24,  no.  8,  May  1,  1920.  pp.  1332-1333.  3  figs.  It  is  claimed  if 
each  workman  in  a  group  produces  about  same  as  his  nieghbor,  there  is  likely 
to  be  less  dissatisfaction  and  greater  total  output.  Plan  is  said  to  be  measure 
of  working  force's  effectiveness. 

The  Lincoln  Motor  Production  Plan,  I.  J.  Beatty.  Factory,  vol.  24, 
nos.  8  and  9.  May  1  and  15,  1920.  pp.  1328-1332  and  1547-1549,  2  figs.  Notes 
on  working;  dispatching  assemblies  and  recording  operations. 

Machine  Records.  Keeping  Tab  on  Machines  That  Loaf,  A.  B.  Burgess  Factory, 
vol.  24,  no.  8,  May  1,  1920,  p.  1339,  2  figs.  Method  of  showing  management 
at  all  times  number  of  machines  in  operation. 

Planning.  Output  Planning.  A.  Robert  Stelling.  Elecn..  vol.  84,  no.  2189,  Apr.  30» 
1920,  pp.  487-491,  4  figs.  Writer  contends  that  planning  is  a  factor  in  the 
elimination  of  waste  and  should  be  considered  as  much  a  separate  function 
of  management  as  cost  accounting  and  treated  as  such.  Notes  on  the  principles 
of  planning  with  illustrations  of  "route  sheets"  for  assembly  and  machine  work. 

Production  Methods.  Increasing  Production  Without  a  Bonus — II,  Fred  H. 
Colvin.  Am.  Maeh.,  vol.  52,  no.  20.  May  13,  1920,  pp.  1041-1044.  Part 
played  in  plan  of  management  of  White  Motor  Co.  by  monthly  publication. 
The  White  Book,  in  which,  it  is  said,  all  questions  are  freely  and  frankly discussed. 

Installing  Gantt  Production  Methods.  Wallace  Clark.  Indus.  Manage- 
ment, vol.  59,  no.  6.  June  1920,  pp.  443-448.  System  which  permits  foremen 

to  fill  his  orders  as  rapidly  as  possible  and  in  proper  sequence,  and  to  operate 
every  machine  when  there  is  work  for  it  to  do. 

"Limits"  and  Their  Relation  to  Increased  Production,  W.  Groocock. 
Eng.  &  Indus.  Management,  vol.  3.  no.  17,  Apr.  22.  1920.  pp.  515-517.  The 
question  of  mass  production  of  individual  commodities  is  said  to  be  intimately 
associated  with  principle  of  utilizing  labor-saving  machines  for  production 
of  numerous  articles  which  are  at  present  employing  large  amount  of  manual 
labor.  Discussion  of  problems  of  organization  and  machinery  for  production 
of  such  labor-saving  machines. 

Mass  Production,  H.  W.  AUingham.  Elocn.,  vol.  84,  no.  2189.  Apr.  30, 
1920,  pp.  478-479.  3  figs.  Writer  points  out  difficulties  of  mass  production 
in  engineering  and  discusses  mass  production  in  a  gas-fittings  factory,  the motor-car  industry,  etc. 

Moderm  Production  Methods— III,  IV,  and  V,  W.  R.  Basset.  Am. 
Mach.,  vol.  52,  nos.  19,  21  and  23.  May  6  and  20  and  June  3.  1920,  pp.  1003- 
1008,  7  figs.,  1087-1090,  2  figs.,  and  1177-1182,  11  figs.  Need  for  systematic 
stock  keeping  is  pointed  out  and  record  forms  are  illustrated.  May  20:  Organiza- 

tion of  engineering  department.  June  3:  Tool-order  forms  and  follow-up 
cards. 

The  Manufacture  of  Honseshold  AppUances,  J.  V.  Hunter.  Am.  Mach., 
vol.  52.  no.  23,  June  3,  1920,  pp.  1173-1174,  5  figs.  Method  employed  for 
quantity  production  by  Hurley  Machine  Co.,  Chicago. 

See  also  Group  Working. 

Routing.  Routing  Gears  and  Machine  Parts  Through  the  Factory.  J.  A.  Urquhart. 
Am.  Mach..  vol.  52,  no.  24,  June  10.  1920.  pp.  1231-1236,  11  figs.  Method 
used  at  plant  of  Brown  &  Sharpe  Mfg.  Co.  Paper  read  before  Am.  Gear 
Manufacturers'  Assn. 

Shipyards.  Industrial  Organization  Applied  to  Shipyard  Management.  Norman 
Howard.  Indus.  Management,  vol.  59,  no.  6,  June  1920,  pp.  492-495.  6  figs. 
Work  of  industrial  management  section  of  Emergency  Fleet  Corporation. 

See  also  Cutting  Metals;  Ship- Building,  Production  System;  Time  Study. 
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Indirect.  Illumination  of  Artistic  Interiors  Without  the  Use  of  Pendant  Ceiling 
Fixtures,  Augustus  D.  Curtis  and  J.  L.  Stair.  Trans,  of  Illuminating  Eng. 
Soc,  vol.  15.  no.  1,  Feb.  10.  1920,  pp.  61-73  and  (discussion)  pi>.  73-76,  14  figs. 
Examples  of  indirect  lighting  are  illustrated,  notably  in  American  Theatre  of 
Chicago,  National  Bank  of  Commerce,  New  York,  and  Hotel  Commodore 
Lobby,  New  York. 

Indcstrial.     A  Sur\*ey  of  Industrial  Lighting  in  Fiftjen  States,  R.  O.  Eastman. 
Trans,  of  Illuminating  Eng.  Soc.  vol.  15,  no.  1,  Feb.  10,  1920,  pp.  77-93  and 
(discussion)  pp.  93-9G,  17  figs.    Based  on  visits  to  representative  plants. 

See  aïso  Factory. 

Street.  Intensive  Street  Lighting,  W.  D'Arcy  Ryan.  Gen.  Elec.  Rev.,  vol.  23, 
no.  5.  May  1920,  pp.  362-373,  12  figs.  Details  of  "intensive  white  way"  system of  illumination  installed  in  principal  streets  of  various  cities. 

Recent  Developments  in  Gas  Street  Lighting,  F.  V.  Westermater,  Am. 
City  (Town  &  County  Edition),  vol.  22,  no.  6.  May  1920.  pp.  490-492,  3  figs. 
Fixtures  are  illustrated  and  a  table  is  given  showing  illuminating  powers  of 
different  lamps  used. 

The  Trend  of  Modern  Practice  in  Street  Lighting,  W.  E.  Underwood. 
Elec.  Rev.  (Chic),  vol.  76,  no.  24,  June  12,  1920,  pp.  980-983.  4  figs.  Practice 
in  connection  with  transformers,  mounting  heights,  glassware  and  series  and 
multiple  systems. 

LIGHTNING   ARRESTERS 

Alterxating-Current.  Alternating-Current  Lightning  Arresters,  V.  E.  Goodwin. 
Gen.  Elec.  Rev.,  vol.  23,  no.  5,  May  1920.  pp.  429-432.  8  figs.  Survey  of 
developments  witb  special  reference  to  aluminum  cell  and  oxide-film  arrester. 

LIGNITE 

Mining.     See  Excavating  Machines,  German. 

LOCOMOTIVE   BOILERS 

Copper  vs.  Steel  Tubes.  Locomotive  Boiler  Tubes:  Copper  v.  Steel,  Gerard  A. 
Muntz.  Ry.  Gaz.,  vol.  32.  no.  18,  April  30.  1920,  pp.  655-656,  1  fig.  First 
cost  of  steel  tubes  is  said  to  be  nearer  one-half  than  one-third  that  of  copper. 
Life  of  steel  tubes  is  given  as  120,000  train-miles,  whereas  life  of  copper  tubes 
is  put  at  360,000  train-miles. 

LOCOMOTIVES 

British.  A  British  Ten-Wheel-Coupled  Locomotive.  W.  Parker.  Ry.  &  Locomotive 
Eng..  vol.  33,  no.  5,  May  1920.  p.  131.  1  fig.  Description  of  a  4-cylinder 
0-10-0  locomotive  for  banking  trains  up  an  inchne  with  gradient  of  1  in  37.7 
built  at  Derby  Works  for  the  Alidland  Railway  of  England. 

Cylinder  Valves.  New  Application  of  Piston  Valves  to  Slide  Valve  Cylinders, 
J.  Snowden  Bell.  Ry.  &  Locomotive  Eng..  vol.  33.  no.  5,  May  1920,  pp. 
142-143.  3  figs.  Description  and  illustrations  of  what  is  said  to  be  a  new  and 
entirely  practical  method  of  converting  inside  steam-pipe  slide-valve  locomotive 
cylinders  into  outside  steam-pipe  piston-valve  cylinders,  devised  and  patented 
by  Patrick  Sheedy,  superintendent  of  motive  power  of  Southern  Pacific  System 
at  Los  -\ngeles,  Cal. 

Efficiency.  Increasing.  How  to  Increase  the  Efficiency  and  Operating  Capacity 
of  Steam  Locomotives.  B.  B.  Milner.  Official  Proc.  New  York  Railroad 
Club.  vol.  30,  no.  6,  April  16.  1920.  pp.  6069-6089  and  (discussion)  pp.  6089- 
6095.  4  figs.  Suggestions  in  regard  to  installing  feedwater  heater  and  trailer 
booster  and  lightening  reciprocating  and  revolving  weights  by  use  of  alloy 
steel. 

Electric.     See  Electric  Locomotives. 

Fuel  for.     See  Coal,  Iowa  and  Illinois. 

Oil-Bttrning.  Hea\'y  Oil  as  Locomotive  Fuel  (Le  chauffage  aux  huiles  lourdes 
appliqué  aux  locomotives).  L.  Pierre-Guédon.  Génie  Civil,  vol.  76,  no.  14, 
April  3,  1920,  pp.  329-333.  10  figs.  Burner  for  oil  residue  used  in  locomotives 
of  Paris,  Lyons  and  Mediterranean  Railway. 

Repairing.  Scheduhng  and  Routing  Systems  for  Locomotive  Repairs,  Ry,  Age 
Daily  Edition^,  vol.  68.  no.  24a,  June  11,  1920,  pp.  1716-1917.  4  figs.  Practices 
of  several  railroads.  Committee  report  presented  at  meeting  of  Mechanical 
Section,  American  Railroad  Assn. 

Speed  Indicators.  Speed  Indicators  and  Recorders  for  Application  to  Loco- 
motives. Ry.  Gaz.,  vol.  32.  no.  22,  May  28.  1920.  pp.  794-795.  4  figs.  Descrip- 

tion of  "Teloc"  locomotive  speed  indicator  and  recorder,  recently  put  on  the 
market  by  Hasler  Telegraph  Works,  London. 

Steel  for.  Report  on  Specifications  and  Tests  for  Materials.  Ry.  Age,  Daily 
Edition,  vol.  68.  no.  24,  June  15,  1920.  pp.  1795-1800.  4  figs.  Practice  recom- 

mended by  Committee  of  Am.  Railroad  Assn..  Mech.  Section,  in  regard  to 
method  of  manufacture  and  tests  of  steel  for  tires  of  locomotives  and  cars, 
boiler  and  fire  box  of  locomotives,  journal  bearings,  axles,  shafts  and  other 
forgings. 

Superheater.  Cylinders  of  0-S-O  Type  Superheater  Locomotive;  North-Eastern 
Railway.  Eng.,  vol.  109,  no.  2824,  Feb.  13,  1920.  pp.  208-209,  11  figs.  Details 
of  cylinders,  and  records  of  trials  of  locomotive. 

0-10-0  Type  Superheater  Locomotive  for  the  Midland  Railway.  Eng., 
vol.  109.  no-  2827.  Mar.  5.  1920.  pp.  311  and  314,  15  figs.,  partly  on  2  supp. 
plates,  Data:  Cylinders,  four.  \Q}i-m.  diameter  by  28-in.  stroke;  valve  motion, 
Walschaerts;  wheels,  diameter.  4  ft.  7V<-in.;  total  heating  surface,  1718.25 
sq.  ft.;  superheater  surface,  445  sq.  ft.;  working  boiler  pressure,  180  lb.  per 
sq.  in.;  tractive  force  at  85  per  cent  boiler  pressure,  43,312  lb.;  weight  of  engine 
in  working  order.  72  tons  13  cwt. 

Report  of  Committee  on  Superheater  Locomotives.  Ry.  Age  (Daily 
Edition),  vol.  68,  no.  24a,  June  11,  1920.  pp.  1720-1721.  Installation,  opera- 

tion, care,  and  maintenance  of  superheater  equipment  for  locomotives.  Com- 
mittee report  presented  at  meeting  of  Mechanical  Section,  American  Railroad 

Assn. 

Tender  Connections.  Safety  Connections  Between  Engine  and  Tender.  Ry. 
Age,  (Daily  Edition),  vol.  68.  no-  24a.  June  11.  1920.  pp.  1707-1711,  6  figs. 
It  is  urged  that  all  new  locomotives  be  built  with  central  safety  bar  located 
immediately  beneath  drawbar,  and  where  construction  of  locomotive  and 
tender  prevents  this,  that  two  safety  bars  be  applied,  one  located  on  each 
side  of  drawbar  and  as  near  thereto  as  possible.  Committee  report  presented 
at  meeting  of  Mechanical  Section,  American  Railroad  Assn. 

Wheel-Balancing  Machine.  Locomotive  Wheel  Balancing  Machine,  Engr.,  vol. 
129.  no.  3354,  Apr.  2,  1920.  pp.  354-355.  7  figs.  Axle  is  placed  on  bearings 
which  are  each  supported  on  four  springs  so  arranged  that  bearings  may 
"float"  and  "dither"  with  axle,  should  wheels  when  spun  be  out  of  strict balance. 

See  Bolts. 

MACHINE   SCREWS 

MACHINE   TOOLS 

Adjusting  Strips.  Slides,  Etc.  Recent  Machine  Tool  Developments — XI,  Joseph 
Horner.  Eng..  vol.  109,  no.  2833,  Apr.  16,  1920.  pp.  505-508,  46  figs.  Adjust- 

ing strips,  and  lubrication  of  sUdes. 

MACHINERY 

Foundations  for.  Fastening  Machines  to  Concrete  Floors  and  Foundations, 
Arthur  F.  Owen.  Machy.  (N.Y.).  vol.  26,  no.  9,  May,  1920,  pp.  820-821, 
5  figs.  Description  and  illustrations  of  common  methods  of  fastening  machine 
tools  to  concrete  ffoors  and  types  of  drills  employed  to  drill  holes  in  concrete 
floors  and  foundations. 

MANGANESE   ORE 

India,  Mining.  Manganese-Ore  Mining  in  India,  E.  N.  T.  Slater.  Eng.  &  Min. 
Jl.,  vol.  109,  no.  21.  May  22,  1920.  pp.  1155-1159,  7  figs.  Rich  deposits  in 
jungle  were  worked  by  open  pits,  gravity  planes  being  used  for  collecting 
orep.  at  loading  points.  Condition  and  propects  of  industry  are  noted,  together 
with  marketing  of  ores  in  England. 

MARINE  ENGINES 

See  Diesel  Engines,  Trend  in  Marine  Types;  Oil  Engines. 

MARINE   STEAM  TURBINES 

Reduction  Gears.  Reduction  Gearing  on  Steamships.  Eng.,  vol.  109,  no.  2836, 
May  7,  1920,  pp.  599-601,  6  figs.     Notes  on  their  design. 

MATERIALS 

Ductile,  Resistance  of.  On  the  Resistance  of  Ductile  Materials  to  Combined 
Stresses  in  Two  or  Three  Directions  Perpendicular  to  One  Another.  H.  M. 
Westergaard.  Jl.  of  Franklin  Inst.,  vol.  189.  no.  5.  May  1920,  pp.  627-640, 
9  figs.  Various  theories  for  determining  resistance  of  materials  to  combined 
stresses  are  discussed.  In  particular  stress-solid  resulting  from  application 
of  maximum  shear  and  maximum  strain  theory  is  indicated. 

MERCHANT   MARINE 

LABOR  Problem.  The  Labor  Problem  and  its  Influence  Upon  the  Merchant  Marine 
of  the  Future,  Waldon  Fawcett.  Int.  Mar.  Eng.,  vol.  25,  no.  6,  June.  1920, 
pp.  513-515.  Opinion  is  expressed  that  one  solution  for  American  labor 
problem  in  maritime  industries  and  for  high  costs  of  operation  is  to  be  found 
in  employment  of  vessels  of  maximum  size. 

METALS 

See  Chemical  Analysis,  Metals,  X-Ray. 

METEOROLOGY 

Free-Air  Conditions.  Average  Free-Air  Conditions  as  Observed  by  Means  of 
Kites  at  Drexel  Aerological  Station,  Nebr.,  During  the  Period  November,  1915, 
to  December,  1918,  inclusive,  Wilhs  Ray  Gregg.  Monthly  Weather  Rev., 
vol.  48,  no.  1,  Jan.  1920.  pp.  1-11.  8  figs.  Tables  and  figures  are  given  indicat- 

ing monthly,  seasonal  and  annual  values  of  different  elements  at  various  levels 
up  to  5  km.  Data  are  compared  with  similar  data  for  Mount  Weather.  Blue 
Hill  and  elsewhere,  and  separate  table  contains  comparative  values  of  air 
density  as  determined  by  different  investigators  for  various  parts  of  the  world. 

Predicting  Minimum  Temperatures.  Predicting  Minimum  Temperatures  from 
Hygrométrie  Date.  J.  Warren  Smith.  Monthly  Weather  Rev.,  Supp.  no.  16, 
76  pp.,  57  figs.  Application  of  mathematical  methods  to  forecast  minimum 
temperatures  is  exemplified. 

METRIC   SYSTEM 

Arguments  Against  Adoption  in  U.  S.  Adoption  of  the  Metric  System  Would 
Do  Untold  Damage.  Henry  R.  Towne.  Indus.  Management,  vol.  59,  no.  6, 
June,  1920,  pp.  473-477.  Abandonment  of  present  basic  standards  would 
involve,  it  is  claimed,  damage  beyond  easy  comprehension,  injury  to  organized 
industries,  injury  to  commerce  and  needless  inconvenience  to  the  people. 
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OIL  FIELDS PAVEMENTS,   STONE 

Geology  of.  Geologic  and  Economic  Features  of  Oil  Structures,  Victor  Ziegler. 
Economic  Geology,  vol.  15.  no.  3.  April-May,  1920,  pp.  247-258,  It  is  claimed 
that  (1)  comparatively  recent  age  of  formation,  (2)  slight  folding,  very  closely 
foUowiEg  period  of  deposition,  and  (3)  rock  originally  rich  in  organic  remains, 
are  features  favoring  maximum  accumulation  of  oil. 

Russia.  The  Oil  Fields  of  Russia,  A.  Beeby  Thompson.  Min.  &  Metallurgy, 
no.  161,  May  1920,  pp.  27-29.  Notes  on  Baku  oil  fields.  Operated  area  of 
250  acres  is  said  to  have  produced  over  500,000  bbl.  per  acre. 

See  Petroleum. 

OIL   FUEL 

OIL   TANKS 

Reinforced-Concrete.  Concrete  Storage  Tanks  for  Fuel  Oil  Square  and  Cirov^  i, 
R.  E.  Parker.  Concrete,  vol.  16.  no.  5,  May  1920,  pp.  213-217.  11  fiffs.  ;  wo 
types,  one  circular  and  one  rectangular,  built  by  Aberthaw  Construction  Co., 
are  illustrated  and  described. 

Steel,  New  Design  for  Oil  Tankage,  H.  T.  Carlton.  Eng.  &  Min.  Jl.,  vol.  109, 

no.  19,  May  S,  1920,  pp.  1078-1079,  2  figs.  Type  developed  by  D.  O'Hara 
and  A.  L.  Shaw,  of  San  Francisco  invohn-ng  suspended  steel  "arch,"  which  has recently  been  patented. 

OILS 

Blended,  Viscosity  of.  The  Savbolt  Viscosity  of  Oil  Blends,  Winslow  H.  Herschel. 
Chemical  &  Metallurgical  Êng.,  vol.  22,  no.  24.  June  16,  1920,  pp.  1109-1112, 
3  figs.  Charts  for  determining  oil  blends  of  components  of  known  viscosity, 
including  logarithmic  rule  and  correction  factors  to  be  applied  in  calculations, 
and  tables  of  viscosities  of  blends  containing  25.50  and  75  per  cent  of  heavier  oil 

OPEN-HEARTH   FURNACES 

Waste-Heat  Utilization.  Steel  Plant  Power  Generation  from  Waste  Heat  and 
Coal,  B.  H.  Greene.  Assn.  of  Iron  &  Steel  Elec.  Engrs.,  Jan.  1920,  pp.  25-27. 
3  figs.  Writer  presents  some  practical  problems  encountered  in  utilization 
of  waste  heat  from  open-hearth  furnaces  for  generation  of  power  for  steel 
mill  use.  Description  of  an  installation,  wherein  steam  derived  from  waste 
.heat  was  supplemented  by  coal-fired  boilers  and  used  for  electric  power  genera- tion. 

OXY-ACETYLENE   CUTTING 

Manhole-Cutting  Machine;.  Oxy-Acetylene  Manhole  Cutting  Machine.  Eng., 
vol.  109,  no.  2836,  May  7.  1920.  p.  606,  4  figs.  Machine  constructed  by 
Da vis-Bournon ville  Co.,  Jersey  City,  for  repetition  cutting  of  manholes  to 
template. 

OXY-ACETYLENE   WELDING 

See  Autogenous  Welding. 

See  Boxes. 

PACKING 

PAPER   MANUFACTURE 

Pulp-Grinder  Speed  Control.  Increasing  Efficiency  by  Speed  Control  of  Turbine- 
Driven  Pulp  Grinders,  Adolph  F.  Meyer.  Paper,  vol.  26,  no-  11,  May  19, 
1920.  pp.  11-19,  14  figs.  Method  of  controlling  speed  of  hydrauhc  turbines 
is  explained,  and  tachometer  charts  are  given  showing  resxilts  secured  with 
governor  under  average  conditions. 

PARACHUTES 

Static  Burns.  Recent  Data  on  Parachutes,  Floyd  Smith.  Aviation,  vol.  8,  no.  9, 
June  1, 1920,  pp.  369-370.  Experimental  study  of  friction  static  burns  develop- 

ed in  silk  parachutes. 

PAVEMENTS 

Labor  Requirements.  Method  of  Estimating  Labor  Hour  Requirements  on  Paving 
Work,  D.  B.  Davis.  Eng.  &  Contracting,  vol.  53.  no.  18.  May  5,  1920,  pp. 
508-509,  7  figs.  Writer  points  out  that  in  making  an  estimate  of  certain 
work  a  chart  showing  varioxis  conditions  relating  to  work  will  help  to  guarantee 
against  omission  of  important  details.  Brief  study  for  determining  labor- 
hour  requirements  for  some  divisions  of  work  connected  with  a  brick  paving 
job  in  a  city  is  included. 

PAVEMENTS,  ASPHALTIC   CONCRETE 

Ttpes.  Asphaltic  Concrete  Pavement,  W.  H.  Connell.  Can.  Engr.,  vol.  38,  no.  24, 
June  10.  1920,  pp.  543-544,  559  and  561.  Best  asphaltic  concrete  pavements, 
writer  has  found  in  his  experience  as  road  builder,  is  a  patented  one  which 
specifies  714  per  cent  of  asphalt  S  to  10  per  cent  of  limestone  or  Portland  cement 
dust,  50  to  55  or  60  per  cent  of  stone  and  25  to  30  per  cent  of  sand. 

Granite-Block.  Granite  Block  on  Old  Concrete  Base.  Public  Works,  vol.  48, 
no.  19,  May  22,  1920,  pp.  441-442,  1  fig.  Repaving  part  of  Park  Avenue,  New 
York,  for  heavy  traffic, with  granite  blocks  replacing  asphalt  blocks  on  original 

base. 
PEAT 

Pulverized.  Pulverized  Peat  Firing  in  Sweden  (Die  Torfstaubfeuerung  in  Schweden) , 
F  Wangemann.  Feuerungstechnik,  vol.  8,  no.  7,  Jan.  1,  1920,  pp.  53-58, 
10  figs.  It  is  pointed  out  that  in  America  the  difficulty  of  pulverized  coal 
firing  was  overcome  by  increased  drying  and  finer  grinding,  whereas  in  Sweden 
the  opposite  method  was  employed  of  adapting  burner  to  coarser  material 
with  greater  water  content,  both  methods  proving  successful.  Advantages 
and  disadvantages  of  both  methods  are  discussed.  Results  of  experiments 
are  said  to  show  that  pulverized  peat  firing  results  in  higher  superheat  tempe- 

rature than  anthracite  firing. 

PETROLEUM 

Colombian  Law.  The  Colombian  Petroleum  Law,  J.  W.  Thompson.  Eng.  & 
Min.  Jl.,  vol.  109,  no.  21,  May  22,  1920.  pp.  1170-1172.  Regulations  con- 

cerning development  and  providing  royalties  to  be  paid.  Foreign  companies 
required  to  have  local  representatives.  Development  or  production  tax  of 
S-6-4  per  cent,  determined  by  distance  from  sea  coast. 

U.  S.  Supply.  Relief  from  Oil  Shortage,  Oswald  F.  Schuette.  Gas  Age.  vol.  45,  no.  9. 
May  10,  1920,  pp.  422-423.  Proposals  under  consideration  by  United  States 
Congress  for  obtaining  fuel  oil  for  United  States  vessels. 

PETROLEUM   INDUSTRY 

Progress  1916-18.  The  Petroleum  Industry  in  the  Years  1916-1918  (Die  Erdolin- 
dustrie  in  den  Jahren  1916-1918),  Richard  Kissling.  Chemiker-Zeitzung, 
vol.  43,  nos.  153,  154  and  155,  Dec.  20,  23  and  25,  1919,  pp  897-S99,  905-909, 
and  913-916.  A  review  of  production  and  of  literature,  patents,  processes, 
etc.,  from  all  parts  of  the  world. 

PHL\SE   MODIFIERS 

Commutator  Type.  Commutator  Phase  Shifters  (Ueber  Kommutator-Phasenschie- 
ber),  J.  Kozisek.  Elektrotechnische  Zeitschrift,  vol.  41,  no.  3.  Jan.  15.  1920, 
pp.  52-55,  15  figs.  Notes  on  effect  of  saturation  and  extension  of  compensat- 

ing field.  Other  means  of  extension,  such  as  three-phase  regxilation  of  phase 
shifters,  excess  compensation  at  full  load,  etc.,  are  discussed. 

PHOTOMETERS 

Photoelectric.  A  Photoelectric  Photomoter,  Arthur  H.  Compton.  Trans,  of 
Illuminating  Eng.  Soc,  vol.  15,  no.  1,  Feb.  10,  1920,  pp.  28-33,  1  fig.  Use  of 
thermionic  amplifier  to  increase  current  readings  of  photoelectric  cells  is 
suggested,  also  filter  to  reduce  proportion  of  blue  light  and  render  indications 
proportional  to  photometric  value.  With  such  equipment,  lamps  are  compared 
by  varying  their  distances  to  cell,  until  deflection  of  galvanameter  is  the  same 
as  that  given  by  standard  lamp. 

Photometric  Integrator.  A  Universal  Photonetric  Integrator,  Frank  A.  Benford. 
Trans,  of  Illuminating  Eng.  Soc,  vol.  15,  no.  1,  Feb.  10,  1920,  pp.  19-27,  12  figs. 
Apparatus  for  testing  military  searchlights.  It  consists  of  photometer  track 
150  ft.  long  on  which  rides  hemispherical  light-collecting  shell  with  small 
portable-type  photometer  attached  and  system  of  curtains  along  track  to 
absorb  stray  light. 

PIERS 

Design.  Pier  Design  for  Ocean  and  Lake  Terminals,  H.  McL.  Harding.  Int.  Mar. 
Eng.,  vol.  25,  no.  6,  June  1920,  pp.  523-528.  11  figs.  It  is  advanced  that 
single-unit  piers  about  700  ft.  long  to  be  used  by  freight-carrying  ships  should 
be  140  ft.  to  150  ft.  wide,  with  slips  280  ft.  to  300  ft.  wide.  Suggestions  ^e 
made  in  regard  to  equipment  to  install. 

PIPE   LINES 

Fuel-Oil.  Crude  Oil  and  Kerosene  (La  mazout  et  le  pétrole  lampant),  Auguste 
Pawlowski.  Génie  Civil,  vol.  76,  no.  16,  Apr.  17,  1920,  pp.  365-370,  3  figs. 
Notes  on  importation  of  fuel  oil  into  France,  particularly  on  projected  pipe 
line  from  Havre  to  Paris. 

PIPE,   WROUGHT-IRON 

Manufacture.  Manufacture  of  Wrought  Iron  Pipe,  N.  Bowland,  Machy.  (N.Y.), 
vol.  26,  no.  9,  May,  1920,  pp.  844-849,  20  figs.  Description  of  various  steps 
in  production  of  wrought-iron  pipe,  beginning  with  puddling  process  and 
ending  with  inspection. 

PIPING 

Calculations  for.  A  Graphic  Method  for  the  Calculation  of  Steam  and  Air 
Piping  (Eine  allegemeine  graphische  Méthode,  augewendet  bei  der  Berech- 
nung  der  Dampf-  end  Luftleitungen),  Alexander  Fisher.  Zeitschrift  fur 
das  gesamte  Turbinenwesen.  vol.  16,  no.  36,  Dec.  30,  1919,  pp.  391-393.  Des- 

cription of  a  general  method  by  means  of  which  it  is  said  to  be  possible  to 
make  calculations  of  quantities  and  in  which  the  functional  relationship 
between  quantities  is  given  in  the  form  of  a  diagram  or  table  of  figures.  In 
complicated  cases  in  connection  with  the  logarithmographic  method  of  Mehmke 
it  is  said  to  arrive  at  resiJts  rapidly.  • 

Power-Plant.  Design  and  Construction  of  Power-Plant  Piping,  John  D.  Morgan. 
Power,  vol.  51,  no.  20.  May  18. 1920,  pp.  797-799,  2  figs.  Suggestions  regarding 
design  and  construction  of  piping  including  materials  used,  valves,  fittings  and 
types  of  joints  of  various  pressures  and  temperatures. 
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RESEARCH 

England.  Report  of  First  Conference  of  Research  Organizations.  Department  of 
Scientific  and  Industrial  Research.  C.  R.  O.  no.  1.  July  29,  1919,  30  pp. 
Means  of  co-operating  of  various  research  organizations  in  British  industries 
discussed.  ,       . 

Report  of  Second  Conference  of  Research  Organizations.  Department  or 
Scientific  and  Industrial  Research.  C.  R.  O.  no.  2.  Dec.  12,  1919,  30  pp.,  1  fig. 
Development  of  research  work  in  British  industries. 

PosT^WiR.  Stimulation  of.  The  Stimulation  of  Research  After  the  War,  R.  A. 
Harper.  Science,  vol.  51,  no.  1324.  May  14,  1920,  pp.  473-478.  Scientists, 
it  is  said,  should  set  an  example  of  discriminating  judgment  and  careful  analysis 
of  evidence  against  "evolutionary  theories  promulgated  by  visionary  and 
ill-trained  statesmen  and  politicians,  by  properly  regulating  and  co-ordinating 
research  so  that  each  problem  shall  receive  its  fit  proportion  of  attendance, 
and  making  p^o^^sion  in  research  for  "that  free  and  untrammeled  environ- 

ment where  personal  inchnation  and  initiative  are  the  major  factors." 

See  also  Nitrogen,  Fixation  of. 

RESERVOIRS.  WATER 

Mechanics  or.  Application  of  the  Principles  of  Images  to  a  Water  Reservoir 

(Application  du  principe  des  images  aux  chambres  d'eau) ,  C.  Camichel. 
Comptes  rendus  des  Séances  de  l'Académie  des  Sciences,  vol.  170,  no.  19, 
May  10.  1920,  pp.  1106-1107.  Exi>erimental  application  of  Lord  Kelvin*s principle  to  the  distribution  of  velocities  in  a  water  reservoir. 

See  alto  Flow  of  Water. 

RIVERS 

Improvement.  Construction  of  Lock  D,  Cumberland  River,  Rufus  W.  Pafford. 
Military  Engr..  vol.  12,  no.  61.  Jan.-Feb.  1920,  pp.  13-20  and  77  and  (dis- 

cussion) pp.  77-78.  Details  of  design  and  construction  of  one  of  the  six  locks 

comprising  project  for  improvement  of  that  part  of  river  from  Nashville,  Tenn.,' to  mouth,  called  Lower  (Cumberland. 

Mississippi,  Mouth  of.  An  Open  Mouth  for  the  Mississippi  River,  Allen  E.  Wash- 
burn. Proc.  Louisiana  Eng.  Soc,  vol.  6.  no.  1,  Feb.  1920,  pp.  17-32  and 

(discussion)  pp.  32-41.  Survey  of  work  done  to  maintain  navigable  entrance 
to  New  Orleans,  and  visualization  of  probable  future  developments. 

RIVETED  JOINTS 

Desigij.  The  Design  of  Riveted  Joints,  James  Montgomerie.  Eng.  &  Indus. 
Management,  vol.  3,  no.  18,  Apr.  29,  1920,  pp.  547-548,  1  fig.  Information 
based  on  experiments  carried  out  at  instance  of  Committee  of  Lloyd's  Register 
of  Shipping  concerning  physical  qualities  of  riveted  joints.  Paper  presented 
before'  Instn.  Engrs.  &  Shipbuilders  in  Scotland. 

RIVETING 

Electric  Machine  for.  The  "Remca"  Electric  Riveting  Machine.  Eng.,  vol. 
109,  no.  2836,  May  7,  1920,  pp.  625-626,  6  figs.  Patented  machine  manu- 

factured by  Mada  Eng.  Co.,  Ltd.,  Liverpool. 

ROAD  CONSTRUCTION 

Personnel  for.  Training  the  Personnel  for  Highway  Construction  and  Transport, 
Clyde  Jennings.  Automotive  Industries,  vol.  42.  no.  21,  May  20,  1920,  pp. 
1145-1 147.  Opinions  expressed  at  joint  educational  conference  at  Washington, 
May  14  and  15. 

ROADS 

Design.     Traffic  Census  as  Basis  for  Road  Design.  W.  A.  McLean.     Contract  Rec, 
vol.   34.  no.  23,  June  9,   1920,  pp.  544-546.     Experiences  in  Ontario  and 
Massachussetts- 

Materials,  Tests  for.  Road  Materials.  Report  of  Committee  D-4  Annual 
Meeting.  Ani.  Soc.  Testing  Matls.,  June  22-25,  1920,  44  pp.,  2  figs.  Tests 
are  suggested  for  specific  gravity  of  road  oils,  road  tars,  asphalt  cements  and 
soft  tar  pitches  and  for  quantity  of  clay  and  silt  in  gravel  for  highway  con- 

struction; also  for  proportions  for  concrete  for  highway  construction. 

Developments.  Recent  Deve  r-  ments  in  Concrete  Road  Construction,  A.  N. 
Johnson.  Eng.  &  Contracting,  vol.  53,  no.  18,  May  5,  1920.  pp.  514-518,  2  figa. 
Notes  on  subgrade,  coarse  aggregate  tests  and  tests  of  sand  for  organic  impur- 

ities, consistency,  proportions  for  mixing  concrete,  etc.  Gives  Abrams  tables 
of  proportions  and  quantities  for  1  cu.yd.  of  concrete,  and  instruction  for 
practical  application  of  table,  and  example  of  use  of  table.  Abstract  of  paper 

presented  before  Am.  Road  Builders'  Assn. 

ROADS.  EARTH 

Maintenance.  How  to  Improve  and  Maintain  Earth,  Clay  and  Sand  Roads,  A.  R. 
Hirst.  Can.  Engr..  vol.  3S.  no.  24,  June  10,  1920.  pp.  553-556.  Experience 
of  writer  as  highway  engineer  of  state  of  Wisconsin. 

ROCK  DRILLS 

Carb  of.  Care  of  Rock  Drills.  Howard  R.  DruHard.  Min.  &  Metallurgy,  no.  162. 
June  1920,  pp.  28-29,  1  fig.  Suggestions  in  regard  to  lubrication  of  drills  and 
method  of  forming  drill  shank. 

ROLLER  CHAIN 

Transmission.  Roller-Chain  for  Tractors  and  Power  Transmission.  Am.  Mach., 
vol.  52,  no.  24.  June  10.  1920,  pp.  1223-1226,  12  figs.  Manufacturing  process 
of  Spaulding  Chain  Co-,  Bloomfield,  N.  J. 

ROLLING  MILLS 

Electrically  Driven.  Electric  Mill  Drives,  J.  D.  Wright.  Assn.  of  Iron  & 
Steel  Elec.  Engrs.,  Jan.  1920,  pp.  15-24,  6  figs.  Discussion  of  electric  mill 
drives  with  particular  reference  to  some  of  factors  which  influence  selection 
of  electric  equipment  for  driving  main  rolls  of  various  types  of  mills.  Inform- 

ation which  is  necessary  for  calculating  proper  size  of  motor  required  to  roll 
any  given  product. 

Electric  Drive  for  Rolling  Mill  for  Lead  Sheets.  Eng.,  vol.  109.  no. 
2824,  Feb.  13,  1920,  pp.  215  and  218,  4  figs.  Equipment  consists  of  90-hp. 
mill  motor,  75-kw.  motor  generator  set  with  2-ton  flywheel  and  Ward-Leonard 
control  gear. 

The  Largest  Rolling  Mill  in  the  World.  Elecn.,  vol.  84,  no.  2190,  May  7, 
1920,  pp.  519-521,  5  figs.  Description  and  illustrations  of  a  20.500  hp. 
electrically-driven  British  42-in.  plate  mill  of  reversing  type,  turning  out 
plates  at  rate  of  60  tons  per  hr.  for  two  hrs.  and  at  rate  of  30  tons  per  hr.  for 
remainder  of  shift.     (To  be  concluded.) 

Power  Drives.  Power  Drives  for  Rolling  Mills,  W.  O.  Rogers.  Power,  vol.  51,  no- 
20.  May  18,  1920,  pp.  800-803,  6  figs.  Various  types  of  engine  valves  are 
treated  as  applying  to  rolling  mill  units.  Reference  is  made  to  two  large 
poppet-valve  uniflow  engines  operating  a  9-  and  12-in,  merchant  mill.  These 
engines  operate  with  condensers  and  have  disk-driven  governors  so  designed 
that  engine  speed  can  be  regulated  while  engine  is  in  operation. 

Screw-Down  Motor  Controllers.  Control  of  Blooming  Mill  Tables  and  Screw- 
Downs.  Walter  C.  Kennedy.  Jl.  Engrs.  Club  of  Philadelphia,  vol.  37-6, 
no.  187.  June  1920,  pp.  227.  Design  and  characteristics  of  screw-down  motor controllers. 

Ship-Plate.  The  Dominion  Iron  and  Steel  Company's  New  Ship-Plate  Rolling 
Mill,  H.  E.  Rice.  Iron  &  Steel  of  Canada,  vol.  3,  no.  4,  May  1920,  pp.  116- 
119,  3  figs.  Latest  type  of  mill  erected  at  cost  of  $5,000,000  and  put  into 
operation  Feb.  19.  1920. 

ROPE  DRIVE 

Cotton  Rope.  Cotton  Rope  for  Power  Transmission,  J.  Melville  Alison.  Jl.  Eng. 
Inst,  of  Canada,  vol.  3,  no.  6,  June  1920.  pp.  292-298,  10  figs.  Discussing 
comparative  advantages  of  cotton  and  Manila  rope,  it  is  claimed,  that  although 
cotton  is  dearer  than  Manilla,  "its  superior  resilience,  grip  and  groove  impact 
add  so  greatly  to  driving  force  that  up  to  one-third  more  horsepower  may  be 
transmitted."  It  is  stated  that  cotton  has  entirely  supplanted  any  other 
material  for  transmission  work  in  England.  Table  of  horsepowers  transmitted 
by  three-strand  cotton  driving  rope  of  various  diameters  is  included. 

RUBBER 

ROADS.  BITUMINOUS 

Surfacing.  Bituminous  Surface  Treatment.  M.  C.  Welborn.  Good  Roads,  vol. 
19,  no.  23.  June  5,  1920.  pp.  287-290.     Practice  of  Texas  State  Highway  Dept. 

Warrenite-Bitdlithic.  History  of  Warrenite-Bitulithic  Roads  and  Some  Disc- 
overies in  Pavement  Construction.  George  C.  Warren.  Contract  Rec,  vol. 

34.  no.  20.  May  19.  1920.  pp.  4.58-460.  Notes  on  asbestos-bitulithic  and 
double  re-flushcoating  are  included. 

ROADS,  CONCRETE 

Construction.  Constructing  a  Concrete  Road  in  Nebraska,  A.  S.  Mirick.  Public 
Works,  vol.  48.  no.  21.  June  5,  1920,  pp.  493-494.  Round,  water-worn  gravel 
of  feldspar  and  quartz,  the  only  material  available  in  the  state,  was  tested 
for  use  as  the  concrete  aggregate  and  was  found  to  make  stronger  concrete 
than  Potomac  River  gravel.  It  is  now  being  used  for  six  miles  of  the  Lincoln 
Highway. 

The  Industrial  Railway  in  Road  Work.  Good  Roads,  vol.  19,  no.  17, 
Apr.  28,  1920,  pp.  217-218,  2  figs.  Equipment  used  by  contractors  in  Illinois 
and  Michigan  in  construction  of  concrete  roads. 

Vulcanization  of.  The  Acceleration  of  Vulcanization,  D.  F.  Twiss  and  S.  A. 
Brazier.  Jl.  Soc.  Chem.  Indus.,  vol.  39,  no.  9,  May  15,  1920,  pp.  125T-132T, 
10  figs.  Experimental  study  of  three  methods:  (1)  raising  temperature.  (2) 
increasing  proportion  of  sulphur  relative  to  rubber,  and  (3)  introducing 
accelerator. 

RUBBER  INDUSTRY 

Electricity,  Applications  of.  Electricity  in  the  Rubber  Industry,  C.  W.  Drake. 
Can.  Chem.  Jl.,  vol.  4,  no.  5,  May  1920,  pp.  133-135.  Discusses  high  load 
and  power  factors  for  rubber  plants. 

RUST  PREVENTION 

See  Hot-Water  Supply. 

SCAFFOLDS 

See  Ladders. 
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STEAM 

Alignment  Diagram.  A  Steam  Alignment  Diagram,  D.  Halton  Thomson.  Eng., 
vol.  109,  no.  2S37,  Mnr.  5,  1920.  pp.  301-305.  10  Brs.  Based  on  equations  for 
properties  of  steam  propounded  by  Prof.  H.  L.  Callendar. 

STEAM  POWER  PLANTS 

AuxtUARiEs.  Electric  Drive  for  Station  Auxiliaries,  E.  E.  George.  Elec.  World, 
vol.  75.  no.  24.  June  12.  1920,  pp.  1365-1366.  Motors  operated  with  steam 
diverted  from  intermediate  stage  of  turbines  for  feedwater  heating  are  said 
to  be  more  economical  than  steam-driven  auxiliaries. 

Costs.  Power  Costs  During  Years  1914  to  1919,  Hubert  E.  Collins.  Indus. 
Management,  vol.  59,  no.  6,  June  1920,  pp.  467-472,  1  fig.  Summary  of  records 
of  14  representative  plants.  Conditions  that  prevailed  in  plants  are  surveyed, 
noting  changes  in  power  costs  that  took  place  during  the  years  of  the  war. 
Tables  of  costs  of  heating  industrial  buildings,  distribution  of  power  consump- 

tion between  various  departments  of  industrial  plants,  and  costs  of  softening 
boiler  feed  water  using  lime  and  soda  ash,  are  given. 

STEAM  TURBINES 

Geared,  Lubricating  System  for.  Lubricating  System  for  Geared  Turbines, 
J.  Emile  Schmeltzer  and  B.  G.  Fernald.  Int.  Mar.  Eng.,  vol.  25,  no.  6,  June. 
1920,  pp.  508-510,  1  fig.  Standard  oiling  system  developed  by  Emergency 
Fleet  Corporation  for  adoption  on  vessels  equipped  with  geared  turbines. 
Paper  read  before  Soc.  of  Nav.  Architects  and  Mar.  Engrs. 

STEEL 

Galvanized,  Strength  of.  Metallographical  Study  on  Galvanized  Steel,  Y.  Tajî. 
Eng.,  vol.  109,  no.  2827,  Mar.  5,  1920,  pp.  327-329,  19  figs.  Results  of  experi- 

ments. Of  special  interest  were  values  found  for  alternating  strength  of  steel 
bar  both  before  and  after  galvanization,  which  were  25.2  and  24  tons  per 
sq.  in.  respectively.     Paper  read  before  Soc.  of  Naval  Architects,  Japan. 

Nitrogen  in.  Nitrogen  in  Steel,  and  the  Erosion  of  Guns,  H.  E.  Wheeler.  Min. 
&  Metallurgy,  no.  160,  April  1920,  p.  32.  Experiments  conducted  at  testing 
laboratorj'  of  Watertown  Arsenal. 

SuLPHrR  AND  Phosphorus  in.  Sulphur  and  Phosphorus  in  Steel.  E.  E.  Thun. 
Jl.  Am.  Steel  Treaters  Soc,  vol.  2,  no.  8,  May  1920,  pp.  368-391.  Survey  of 
technical  Uteratm-e  on  eflfect  of  sulphur  and  phosphorus  on  quality  of  steel. 
Outline  of  tests  to  be  conducted  by  representative  committee  appointed  upon 
initiative  of  Am.  Soc.  for  Testing  Materials,  U.  S.  Railroad  Administration 
and  Bur.  of  Standards  for  investigation  of  problem. 

Metallurgical  Theories  Conflict.  Foundry,  vol.  48,  no.  12,  June  15,  1920. 
pp.  467-468  and  p.  495.  Bibliography  on  effect  of  phosphorus  and  sulphur 
in  steel  compiled  by  joint  committee  of  several  technical  societies. 

The  Distribution  of  Phosphorus  in  Steel  Between  the  Points  ACl  and 
AC3.  J.  H.  Whiteley.  Iron  &  Steel  Inst.,  Paper  9,  Annual  Meeting,  May 
6  &  7.>  1920,  24  pp.  24  figs.  Steels  in  which  phosphorus  varied  from  0.006 
to  0.12  per  cent  were  heated  to  and  maintained  at  temperatures  between 
critical  points  Acl  and  Ac3.  Part  of  phosphorus  contained  in  Y-iron  diffused 
into  adjacent  ferrite.  At  temperatures  below  650  deg.  cent,  phosphorus 
diffused  extremely  slowly  in  ferrite;  above  tliis  temperature,  velocity  gradually 
increased,  and  above  800  deg.  cent,  it  was  rapid.  Velocity  of  diffusion  of 
phosphorus  in  Y-iron  also  increased  with  temperature. 

See  also  Chromium  Steel;  Chrome-Nickel  Steel;  Nickel  Steel. 

STEEL  CASTINGS 

Design.  Practical  Notes  on  the  Design  and  Treatment  of  Steel  Castings,  George 
F.  Preston.  Iron  &  Steel  Inst.,  Paper  7,  Annual  Meeting,  May  6  &  7,  1920, 
12  pp.,  9  figs.     Suggestions  to  designers  of  castings. 

STEEL,  HEAT  TREATMENT  OF 

Ball  Bearings.  The  Heat  Treatment  of  Ball  Bearing  Steel.  Carl  T.  Hewitt.  Jl. 
Am.  Steel  Treaters  Soc.  vol.  2,  no.  8,  May  1920,  pp.  395-399,  5  figs.  Practice 
at  plant  of  Fafnir  Bearing  Co. 

Brazed  Fittings  for  Aircraft.  Heat-Treating  of  Brazed  Fittings  for  Aircraft. 
Archibald  Black.  Am.  Mach..  vol.  52.  no.  23,  June  3.  1920.  pp.  1184-1186, 
4  figs.  Includes  tj-pical  list  of  steels  used  in  aircraft  work  with  their  approx- 

imate properties. 

Quenching  Baths.  Fuels.  Burners  and  Quenching  Mediums  for  Heat-Treatment, 
S.  P.  Rockwell.  Machy.  (N.  Y.),  vol.  26,  no.  9.  May  1920,  pp.  837-840,  5 
figs.  Points  out  advantages  and  disadvantages  of  different  kinds  of  fuel  and 
types  of  biirners,  and  gives  description  of  results  obtained  by  various  quenching 
baths. 

Tool  Hardening.  Some  General  Principles  of  Tool  Hardening,  A.  E.  Bellis.  Jl. 
Am.  Steel  Treaters  Soc,  vol.  2.  no.  8,  May  1920,  pp.  364-367.  Emphasizes 
that  practical  means  of  controlling  results  from  foundry,  through  rolling 
annealing,  forging,  and  hardening,  is  to  maintain  uniformity  of  composition 
and  uniformity  of  heat  treatment. 

STEEL.  HIGH-SPEED 

HARnENiNG  AND  TEMPERING.  Note  oD  the  Structural  Constitution,  Hardening, 
and  Tempering  of  High-Speed  Steel  Containing  Chromium  and  Tungsten, 
Kotaro  Honda  and  Takejior  Murakami.  Iron  &  Steel  Inst.,  Paper  15,  Annual 
Meeting.  May  6  &  7,  1920.  11  pp.  It  is  concluded  from  experimental  analysis 
that  in  annealed  state,  high-speed  steel  containing  about  5  per  cent  chromium, 
18  p^  cent  tungsten  and  0.6  per  cent  carbon  consists  of  iron  dissolving  tungs- 
tide,  free  tungstide  and  carbides,  Cr4C  and  WC.  in  free  state.  Tungstein,  it 
is  said,  lowers  maximum  temperature  at  which,  during  cooling,  self-hardening 
property  of  steels  begins  to  take  place.  Abstract  from  32nd  Report  of  Iron  & 
Steel  Research  Inst,  of  Japan. 

Testing.  A  Comparative  Test  of  High-Speed  Steels,  A.  J.  Langhammer.  Am. 
Mach..  vol.  52,  nos.  19,  22  and  24.  May  6  and  27  and  June  10,  1920,  pp.  979- 
982,  1140-1143.  4  figs,  and  1227-1230.  Method  of  procedure  in  testing  sixteen 
different  commercial  brands  of  high-speed  tool  steel,  together  with  data  as  to 
performance  of  each  indiWdual  tool,  its  chemical  composition,  heat  treatment, 
and  hardness. 

A  Comparative  Test  Upon  High-Speed  Steels — IV,  A.  L.  Langhammer. 
Chem.  &  Metallurgical  Eng..  vol.  22,  no.  21,  May  26,  1920,  pp.  969-975,  18  figa. 
It  is  concluded  from  tests  that  chemical  analysis  of  high-speed  steel  may  be 
used  only  as  indicator  of  its  possible  qualities.  It  is  advised  that  in  conducting 
a  test  no  less  than  four  specimen  tools  should  be  used,  and  in  order  to  get 
most  efficient  results  from  high-speed  steel  tools  they  must  be  operated  under heavy  duty. 

STEEL  MANUFACTURE 

Automobile  Steels.  The  Essentials  of  High-Grade  Steel  Manufacture,  W.  R. 
Shimer.  Jl.  Soc.  Automotive  Engrs..  vol.  6,  no.  6,  June  1920,  pp.  387-393. 
Selection  of  raw  materials. 

Electric-Furnace.  The  Manufacture  of  Steel  in  the  Electric  Arc  Furnace  (Le 

four  à  arc  pour  la  fabrication  de  l'acier).  H.  Verdinne.  Revue  universelle  des 
Mines,  vol.  5,  no.  2,  April  15,  1920,  pp.  107-132.  Economical  advantages. 
(Conducted.) 

Open-Hearth  Process.  Notes  on  Slag  Conditions  in  Open-Hearth  Basic  Steel- 
Making  Practice,  Jno.  F.  Wilson.  Iron  &  Steel  Inst-,  Paper  10,  Annual 
Meeting,  May  6  &  7,  1920,  22  pp.,  3  figs.  Opinion  is  expressed  that  in  fluid 
state,  slags  cannot  contain  any  "free  acids"  or  "free  bases,"  and  can  be  viewed 
as  solution  of  different  chemical  compounds  in  one  another.  "Free  acids"  or 
"free  bases,"  by  themselves,  it  is  said,  demand  higher  temperatures  to  bring 
them  to  a  molten  condition  than  is  usually  attained  by  steel  furnace  slag. 

The  Reduction  of  Silicon  from  the  Slag  in  the  Acid  Open-Hearth  Process, 
B.  Yaneske  and  G.  A,  Wood.  Iron  &  Steel  Inst.,  Paper  12,  Annual  Meetmg, 
May  6  &  7,  1920,  20  pp.,  2  figs.  Five  examples  of  finished  steels  which  were 
found  to  contain  much  higher  percentage  of  siHcon  than  was  expected  from 
finishing  additions,  are  described. 

STEEL  WORKS 

Electrically  Driven.  Direct  Curernt  Compared  with  Three-Phase  Current  for 
Driving  Steelworks  Plant,  C.  A.  Ablett.  Iron  &  Steel  Inst.,  Paper.  Annual 
Meeting,  May  6  &  7,  1920,  17  pp.  2  figs.  Direct- cur  rent  motors  are  preferred 
because  they  are  capable  of  speed  variation  over  wide  range  without  loss  of 
power,  while  three-phase  motors  are  not  capable  of  such  variation  without 
considerable  loss  of  power  unless  they  are  of  complicated  and  costly  type, 
"and  therefore  not  well  suited  to  many  steel  worl^  purposes." 

LoRR.iiNE.  France.  Lorraine  Steel  Works  in  French  Hands.  Machy.  (London), 
vol.  105,  no.  15,  April  8,  1920,  pp.  1023-1024  and  1039.  Abstract  of  report 
of  trade  commissioner  J.  F.  Butler  sent  from  Paris  to  Bureau  of  Foreign  & 
Domestic  Commerce  at  Washington,  giving  account  of  extent  of  industry  in 
annexed  territory,  difficulties  with  labor  under  new  ownership,  etc.  Output 
is  said  to  be  only  one-third  of  normal. 

Machinery,  French  Works.  Machinery  at  the  Steel  Works  of  the  Société  Nor- 
mande de  Métallurgie,  Caen,  France.  Eng.,  vol.  109,  no.  2826,  Feb.  27,  1920, 

pp.  284  and  293-294,  24  figs,  partly  on  4  supp.  plates.  Metal  mixer,  ladle 
cranes,  soaking  pits,  and  billet-handling  cranes.     (Concluded.) 

Repair  Shops.  Steel  Mill  Electrical  Repair  Shop  Practice,  A.  J.  Standing.  Assn. 
of  Iron  &  Steel  Elec.  Engrs.,  April  1920,  pp.  19-28  and  (discussion)  pp.  28^5. 
Writer  claims  as  most  plants  are  rather  spread  out.  it  is  necessary  to  decide  on 
one  or  two  definite  policies;  first,  the  use  of  one  large  central  repair  shop  to 
which  all  damaged  apparatus  is  sent  for  repairs,  or  second,  the  use  of  a  some- 

what smaller  central  repair  shop,  together  with  several  small  local  repair 
shops  in  isolated  parts  of  mill.  Recommends  electrical  storeroom  in  conjunc- 

tion with  shop,  and  discusses  correlation  between  construction  and  main- tenance, etc. 

STRIKES 
Law  Governing.  The  Law  and  the  Labor  Unions,  Kenneth  M.  Spence.  Indus. 

Management,  vol.  59.  no.  6,  June  1920.  pp.  433-438.  Exposition  of  law 
■  governing  coal,  railroad  and  other  strikes.  Rights  and  hmitations  of  employees 

to  strike  and  of  employers  to  close  their  plants  and  cease  to  do  business,  are 
explained.  It  is  demonstrated  how  certain  rights  that  belong  to  an  individual 
do  not  belong  to  a  combination  of  individuals.  Theory  is  advocated  that 
disputes  in  industry  should  be  determined  on  a  broader  basis  than  mere  law, 
by  applying  social  and  economic  principles. 

STRUCTURAL  STEEL 

Preservative  Coatings  for.  Report  of  Committee  D-1,  Annual  Meeting.  Am. 
Soc.  Testing  Matls.,  June  22-25,  1920,  32  pp.,  4  figs.  Theory  of  preservative 
coatings  for  structural  materials.     Tentative  specifications  for  turpentine. 

SUBMARINES 

German.  German  Submarines,  A.  W.  Johns.  Eng.,  vol.  109,  no.  2830,  March  26. 
1920,  pp.  428-432.  9  figs.  Information  as  to  types,  number,  cost  and  other 
particulars. 

SUGAR 

Analysis.  The  Double-Polarization  Method  for  Estimation  of  Sucrose  and  the 
Evaluation  of  the  Clarget  Divisor,  Richard  F.  Jackson  and  Clara  L.  Gillis. 
Dept.  of  Commerce,  Sci.  Papers,  Bur.  of  Standards,  no,  375,  March  30.  1920. 
pp.  125-194,  2  figs.  Velocity  of  inversion  of  sucrose  was  measured  at  tempera- 

tures from  20  to  90  deg.  cent,  and  was  found  to  follow  ex-ponential  law  proposed 
by  Arrhenius.  Rates  of  reaction  were  measured  for  three  different  concentra- 

tions of  hydrochloric  acid.  Time  required  under  different  conditions  to 
produce  99.99  per  cent  inversion  is  computed  and  tabulated. 
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WAGES WATER  TREATMENT 

France.  Excess  Wages  Paid  to  Heads  of  Families  (Le  sursalaire  familial),  Paul 
Razous.  Génie  Civil,  vol.  76,  no.  21,  May  22,  1920.  pp.  475-477.  Practices 
of  French  companies.  One  company,  for  example,  gives  excess  wages  of 
240  francs  a  year  to  employees  having  one  child,  600  francs  a  year  for  two 
children,  and  600  francs  a  year  for  each  child  above  two. 

German  Mechanics.  The  Cost  of  Labor  in  Germany.  Am.  Mach.,  vol.  52, 
no.  23,  June  3,  1920,  pp.  1 197-1 19S.  Tables  showing  minimum  wages  paid 
to  mechanics  in  different  parts  of  Germany  according  to  recent  wage  agree- 
ments. 

Gradual  Rise  of.  The  Evolution  of  Wage  and  Price  Levels,  H-  H.  Manchester. 
Am.  Mach..  vol.  52,  no.  22,  May  27,  1920,  pp.  1123-1127.  2  figs.  Historical 
study  of  relation  between  wages  and  their  producing  power. 

See  also  Bonus  System. 

WARSHIPS 

Battle  Cruiser  H.  M.  S.  Hood.  H.  M.  S.  Hood,  Eustace  D'Evncourt.  Eng., 
vol.  109,  no.  2S30,  Mar.  20,  1920.  pp.  423-426,  3  figs.  Principal  data:  Length 
between  perpendiculars,  SlO  ft.;  length  overall,  860  ft.;  breadth,  extreme, 
104  ft.;  load  draught,  mean,  2S  ft.  6  in.;  displacement  at  load  draught,  41,200 

tons;  speed  at  load  draught,  31  knots;  oil  fuel  capacity,  4,000  tons.  " 
H.  M.  Battle  Cruiser  "Hood."  Eng.,  vol.  109,  no.  2S30,  Mar.  26.  1920,  pp. 

397-399  and  414,  16  figs,  partly  on  4  supp.  plates.  Notable  departure  from 
existing  types  is  "blister"  surrounding  main  hull  of  ship  as  protection  against 
effective  attack  by  torpedo.  PropelHng  machinery  consists  of  four  ."^ets  of 
Brown-Curtis  turbines  driving  propeller  shafting  through  single  reduction 
gearing. 

Destroyers.  Geared  Turbines  for  Torpedo  Boat  Destroyers.  Int.  Mar.  Eng., 
vol.  25,  no.  6,  June  1920.  pp.  479-480,  2  figs.  Arrangement  of  engine  room 
in  U.  S.  S.  Clemson.  Particulars  of  destroyer  are:  Displacement,  1200  tons; 
horsepower,  28,000;  speed,  35  knots. 

Reduction  Gears.  Experience  and  Practice  in  Mechanical  Reduction  Gears  in 
Warships.  H.  B.  Toste\'in.  Eng.,  vol.  109.  no.  2832,  April  9,  1920,  pp.  474- 
480  and  p.  482,  16  figs.  Changes  introduced  since  1910  in  type  then  first 
adopted  by  British  Admiralty.  Attention  is  particularly  directed  to  sprayer 
used  for  lubricating  reduction  gears  of  British  torpedo-boat  destroyers.  Paper 
read  before  Instn.  Naval  Architects. 

WASTE  ELIMINATION 

Industrial  Opportunities  for.  Fields  for  Investigating  Waste  Elimination, 
A.  Thau.  Iron  Age.  vol.  105,  no.  17,  Apr.  22,  1920.  pp.  1155-1157.  Writer 
points  out  that  there  are  a  number  of  works  which  without  their  revenue 
being  supplemented  by  substantial  income  from  their  by-product  plants  would 
financially  be  unable  to  exist  and  tells  how  coke-oven  by-product  recovery 
began.  He  adds  notes  on  heat  of  discharged  coke  for  steam  making,  putting 
incandescent  coke  into  blast  furnace,  a  coke-quenching  machine  in  England, 
and  utihzing  carbon  dioxide  from  chimneys  in  a  German  iron  works. 

Chlorination.  Chlorination  as  a  Means  of  Disinfecting  Municipal  Water  Supplies, 
G.  G.  Nasmith.  Contract  Rev.,  vol.  34,  no.  23,  June  9,  1920.  pp.  532-537. 
Advantages  of  method,  with  notes  on  amounts  of  chlorine  required  by  different waters. 

Pumps.  Modern  Pumps  for  Small  Water  Works,  Creed  W.  Fulton.  New  England. 
Water  Works  Assn.,  vol.  34,  no.  1.  March  1920,  pp.  1-22  and  (discussion) 
pp.  23-27.  1 1  figs.  Pumps  for  plants  where  daily  consumption  does  not 
exceed  3,000,000  gal. 

WATER  WORKS 

Motor-Driven  Pumps.  Motor  Driven  Centrifugal  Pumps  at  Quincv.  111.,  W.  R. 
Gelston.  Public  Works,  vol.  48,  no.  22,  .lune  12.  1920,  pp.  504-507,  1  fig. 
Both  low-lift  and  high-lift  pumps  and  booster  pumps  are  driven  by  electricity. 
Water  Department  finds  these  pumps  "economical  and  very  reliable  and  satis- 

factory," and  it  is  said  that  reserve  steam,  equipment  is  seldom  used. 

Toronto.  Growth  of  New  Toronto  Waterworks  System  from  Village  Supply  to- 
Large  Plant,  E.  M.  Proctor.  Contract  Rec.,  vol.  34,  no.  23.  June  9,  1920,. 
pp.  518-522,  12  figs.     Present  average  daily  pumpage  is  2,500,000  gal. 

WATTMETERS 

Thermal.  The  Thermal  Storage  Demand  Wattmeter,  Paul  M.  Lincoln.  Elec.  Jl., 
vol.  17,  no.  6,  June  1920,  pp.  253-256,  6  figs.  Schematic  diagram  of  operation- 
Reference  is  made  to  article  in  Trans.  Am.  Inst.  Elec.  Engs.,  vol.  37,  p.  189^ 
explaining  principle  of  operation  of  thermal  wattmeter. 

WELDING 

See  Autogenous  Welding;  Electric  Welding,  Arc. 

WIND  TUNNELS 

Aih-Flow  Visualization.  Study  of  Flight  Vortices.  F.  W.  Caldwell  and  E.  N. 
Fales.  Eng.,  vol.  109,  nos.  2833  and  2834,  April  16  and  23,  1920.  pp.  501-504. 
9  figs.,  and  534-537,  15  figs.  Method  of  visualizing  air  flow  in  wind  tunnel 
by  fog  condensation  of  moisture  in  air  is  explained  and  photographs  of  flight 
vortices  thus  obtained  are  presented. 

Model  Experiments.  Wind  Tunnel  Studies  in  Aerodynamic  Phenomena  at  High 
Speed,  F.  W.  Caldwell  and  E.  N.  Fales.  Nat.  Advisory  Committee  for  Aero- 

nautics, Report  No.  83,  1920.  52  pp.,  42  figs.  Description  of  model  wind- 
tunnel  experiments,  McCook  Field  wind  tunnel  and  of  method  there  employed 
of  visualing  flight  vortices  by  condensation  of  moisture  in  air,  together  with- 
account  of  model  tests  on  propeller  aerofoils. 

Static  Pressure  Gradients.  Static  Pressure  Gradients  in  Wind  Tunnel  Work, 
J.  G.  Coffin.  Aviation,  vol.  8.  no.  8,  May  15,  1920.  pp.  317-318,  4  figs.  Formula 
for  computing  tunnel  axis  force,  and  method  of  computing  pressure-gradient, corrections. 

WASTES «See  also  Laboratories,  Aeronautic. 

Municipal.  Disposal  of.  Disposal  of  Municipal  Wastes,  Joseph  Goder.  Public 
Works,  vol.  48,  no.  19,  May  22,  1920,  pp.  444-446.  Writer  discusses  several 
methods  of  disposal,  giving  his  reasons  for  concluding  that  incineration  is 
decidedly  preferable  for  some  classes  of  waste  in  all  cases  and  for  all  classes 
in  some  cases.  Interrelation  of  collection  and  local  characteristics  of  several 
classes  of  waste  material  with  most  desirable  method  of  disposal  is  pointed  out. 

See  EhvatoTs,  Ropes. 

WIRE  ROPE 

WOOD 

WATER  FILTRATION 

Mechanical.  Investigations  on  the  Presence  of  Alumina  Hydrate  in  Mechanically 
Filtered  Water,  Norman  J.  Howard  and  Frank  Hannan.  Contract  Rec,  vol. 
34,  no.  20,  May  19,  1920,  pp.  454-455.  Work  was  done  at  Toronto  filtration 
plant  laboratories.  Occurrence  of  aluminum  hydrate  was  noticed  in  all  waters 
examined.  Its  presence  in  Toronto  water,  however,  is  believed  to  be  devoid 
of  any  sanitary  significance. 

WATER  GAS 

Gas-Oil  Situation.  Gas  Oil  Situation  Analyzed,  J.  B.  Klumpp.  Gas  Age.  vol. 
45,  no.  11.  June  10.  1920.  pp.  503-506,  1  fig.  Statement  prepared  by  Gas-Oil 
Committee  of  Am.  Gas  Assn.  for  emergency  committee  conference. 

Production.  Addition  of  Water  Gas  to  City  Illuminating  Gas  (L'introduction  du 
gaz  "à  l'eau"  dans  le  gaz  "de  ville"),  A.  Grebel.  Génie  Civil,  vol.  76,  no.  13. 
March  27,  1920,  pp.  305-312.  12  figs.  Economies  resulting  from  adding  water 
gas  to  city  illuminating  gas  are  pointed  out,  and  various  processes  of  manu- 

facturing water  gas  are  described,  notably  Dellwik-Fleischer  and  Humphreys- 
Glasgow. 

WATER  HAMMER 

Calculation  of.  Calculation  of  Water  Hammer  in  Conduits  Formed  of  Two  or 
Three  Sections  of  Different  Diameters  (Calcul  de  coup  de  bélier  dans  les 
conduites  formées  de  deux  ou  de  trois  tronçons  de  diamètres  différents).  Ed. 
Carey.  Bulletin  Technique  de  la  Suisse  Romande,  vol.  46,  no.  10,  May  15, 
1920,  pp.  111-115,  6  figs.  Formulœ  for  various  special  cases.  (Continuation 
of  serial.) 

Drying.  Phenomena  of  Drying  Wood,  Harry  D.  Tiemann.  Jl.  of  Frankhn  Inst... 
vol.  189,  no.  5.  May  1920,  pp.  645-648,  1  fig.  Analogistic  ex  planation  of 
"casehardening"  or  the  relations  of  "set"  and  stresses  that  occur  in  drying 
wood. 

WOODWORKING  INDUSTRY 

Costs.  Accumulation  of  Costs  in  Woodworking.  Carle  M.  Bigelow.  Indus.  Manage- 
ment, vol.  59,  no.  6,  June  1920,  pp.  480-482.  Interpretation  of  woodworking: 

factory  costs. 

WORKMEN'S  COMPENSATION 

Kentucky  Coal  Mine.  Coal-Mine  Compensation  in  Kentucky.  Herbert  M. 
Wilson.  Coal  Age.  vol.  17,  no.  25.  June  17,  1920,  pp.  1259-1262.  Inspection 
reports,  safety-engineering  service,  low  cost  and  checking  up  of  experience 
records  are  said  to  be  features  of  system  designed  to  exceed  possibihties  of 
mutual  or  self-insurance. 

See  also  Ladders. 

ZINC  INDUSTRY 

Oklahoma.  Missouri  and  Kansas.  The  Zinc  Industry  of  the  Tn-State  Field,. 
Francis  Judson  Tietsort.  Compressed  Air  Mag.,  vol.  25,  no.  5,  May  1920,. 
pp.  9635-9643,  15  figs.  Survey  of  conditions  with  notes  on  future  production 
and  marketing  problems.  Work  of  Am.  Zinc.  Inst,  in  developing  zinc  industry is  noted. 
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AIRCRAFT  CONSTRUCTION  MATERIALS 

Steel.  Steel  for  the  Structural  Parts  of  Aircraft,  John.  L.  Harkness.  JI.,  Am  Steel 
Treaters  Soc,  vol.  2,  no.  9.  June  1920,  pp.  466-469.  For  light  machines, 
ordinary  commercial  cold-rolled  steel  is  believed  to  be  most  suitable;  for 
medium-sized  machines,  either  0.2-0.3  or  0.3-0. 4  heat-treated  carbon  steel;  and 
for  large  machines  either  chrome-nickel  or  chrome-vanadium  steel.  Tables  of 
physical  properties  of  chrome-nickel,  chrome-vanadium,  carbon  and  nickel  steels 
arc  included. 

Wood.  Properties  of  Woods  at  10  Per  Cent  Moisture,  Air  Service  Information  Cir- 
cular, vol.  1,  no.  53,  May  IS,  1920,  7  pp.,  1  fig.  Data  available  are  said  to  in- 
dicate strongly  that  following  species  can  be  substituted  for  spruce  in  highly 

stressed  parts;  Port  Orford  cedar,  coast-type  Douglas  fir,  Amabilis,  Grand, 
Noble,  and  white  firs,  eastern  and  western  white  pine,  yellow  poplar,  cucumber, 
and  magnolia. 

See  aho  Aeroplane  Engines,  Maybach;  Hangars. 

ALLOY  STEELS 

Tempering,  Effect  on  Hardness.  Effect  of  Tempering  on  the  Hardness  of  Alloys 
(Action  systématique  de  la  trempe  sur  la  dureté  des  alliages),  L.  Grenet. 
Technique  Moderne,  vol.  12,  no.  3,  Mar.  1920,  pp.  107-112,  2  figs.  Remarks  on 
internai  structure  of  tempered  alloys,  particularly  alloy  steels. 

See  also  Steel,  High-Speed,  Molybdenum  Steel,  Nickel-Chrome  Steel. 

ALLOYS 

CADMirM-.\RSENnc.  An  Alloy  Substitute  for  Tin  and  Antimony  (Legierung  als  Zinn- 
bzw.  Antimonersatz).  Metall-Technik.  vol.  46,  nos.  5-6,  Feb.  3,  1920,  patented, 
cadmium  is  alloyed  with  arsenic  to  form  substitute  for  tin. 

ALUMINUM 

Foundry  Losses.  Casting  Losses  in  Aluminum-Foundry  Practice  in  the  United  States, 
Robert  J.  Anderson.  Monthly  Reports  of  Investigations.  Bur.  or  Mines, 
Dept.  of  Interior.  April  1920,  3  pp.  Average  casting  loss,  including  rejectionb  of 
all  kinds  on  foundrj'  floor,  in  inspection  department  and  machine-shop  returns,  is 
placed  at  10  per  cent.  Variations  in  losses  range,  it  is  said,  from  0  to  75  per 
cent. 

See  also  Non-Ferrous  Metals,  Specifications. 

ALTERNATORS 

See  Electric  Generators,  A.  C. 

ALUMINUM  ALLOYS 

Lynite  Alloys.  Developments  in  Alloyed  Aluminum,  R.  E.  Carpenter,  JI.  Soc. 
Automotive  Engrs.,  vol.  7,  no.  1.  July  1920.  pp.  86-88,  6  figs.  Production  of 
Lynite  alloys  is  recorded,  and  table  of  their  physical  properties  is  included. 

Nickel  Plating.  Nickel  Plating  of  Aluminum  and  Its  Alloys  (Sur  le  nickelage  de 
I'aluminum  et  de  ses  alliages).  Léon  Guillet  and  Maxime  Gasnier.  Comptes 
rendus  des  Séances  de  l'Académie  des  Sciences,  vol.  170.  no.  21,  May  25,  1920, 
pp.  1253-1256.  Following  procedure  is  reported  to  have  proved  successful: 
Scraping  of  metal  by  sand  jet  under  pressure  of  1500  gr.  per  sq.  in.  nickel-plating 
for  one-half  hours  under  0.8  amp.  per  sq.  dm.:  copper-plating  for  2  hours  under 
1  amp.  per  sq.  dm.:  polishing  of  copper  surpace;  nickel  plating  for  1  hour  under 
0.5  amp.  per  sq.  dm.:  and  final  polishing  of  surface. 

AMMONIA 

Synthesis.  Indxistrial  Synthesis  of  Ammonia  by  Georges  Claude  Process  (La  synthèse 
industrielle  de  l'ammoniaque  par  le  procédé  Georges  Claude).  Jacques  Boyer.  La 
Nature,  nos.  2397  and  239S.  April  10,  1920,  pp.  151-156,  7  figs.  Method  at 
Montereau  Works,  France. 

ANEMOMETERS 

Electrical  Oscillation.  Anemometer  Operating  by  Electrical  Oscillations  (Sur 
un  anémomètre  à  oscillations  électriques),  M.  E.  Rothé.  Comptres  rendus 
des  Séances  de  l'Académie  des  Sciences,  vol.  170,  no.  20,  May  17»  1920,  pp. 
1197-1 19S.  Fan  of  anemometer  operates  as  interrupter  and  at  each  contact 
sets  electrical  vibrator  in  action, 

ARCHES 

Concrete.  Truss  Centering  Used  for  113-ft.  Concrete  Arch,  C.  B.  McCullough. 
Eng.  News-Rec.  vol.  84.  no.  IS,  Apr.  29.  1920,  pp.  851-852,  3  figs.  Timber 
Howe  truss  adopted  instead  of  falsework  because  of  depth  of  water  in  channel 
of  Rogue  River  Bridge,  Oregon, 

See  also  Tunnels,  Arches  in. 

AUTOMOBILE  ENGINES 

Balancing.  Balance  of  V-Engines  with  Eight  Cylinders  Set  at  90  Degrees  (Equili- 
brage des  moteurs  à  8  cylindres  en  V  a  90°),  J.  Petit.  Technique  Automobile  et 

Aérienne,  vol.  11.  no.  1,  1920,  pp.  6-9,  4  figs.  Diagrams  of  inertia  forces,  both 
horizontal  and  vertical. 

Cams  for.  Cams  for  Radial  and  Rotary  Engines.  Wm.  John  Walker.  Automobile 
Engr-,  voL  10,  no.  139,  June  1920,  p.  241,  1  fig.  Design  of  multil-lobed  cam 
suitable  for  operating  valves  of  given  multi-cylinder  engine  of  four-stroke  type, 
cam  being  rotated  at  certain  speed  in  opposite  direction  to  that  of  crankshaft. 

Fuel  Consumption,  Reducing.  Fuel  Economy  aod  Engine  Design.  H.  R.  Ricardo. 
Autocar,  vol.  44,  no.  1287,  June  19, 1920,  pp.  1 135-1 140.  Possibilities  of  improv- 

ing present  designs  with  a  special  view  to  economy  of  fuel.  Factors  which  are 
mentioned  as  having  great  influence  on  fuel  consumption  are  :  (1)  Internal  fric- 

tion and  (2)  design  of  combustion  head.  In  this  connection  side-by-side  valves 
are  recommended  in  preference  to  overhead  valves. 

Inertia  Forces  in.  Influence  of  Inertia  Forces  Upon  Torque  Variations  of  an  Auto- 
mobile Engine  (Influence  de?  forces  d'inertie  sur  la  variation  du  couple  moteur), 

H.  Petit.  Technique  Automobile  et  Aérienne,  vol.  11,  no.  1,  1920,  pp.  9-18, 
7  figs.  Diagrams  of  inertia  forces  and  torque  diagrams,  constructed  for  sis- 
cylinder,  eight-cylinder  and  twelve-cylinder  engines. 

Vacuum  FueltFeed  System.  LePere  Vacum  Fuel  Feed  System  for  Airplanes.  Auto- 
motive Industries,  vol.  42,  no.  26,  June  24,  1920,  pp.  1450-1451,  5  figs.  Investi- 

gations of  this  system,  made  at  McCook  Field  by  Eng.  Division  of  Air  Se^^'■ice are  said  to  have  established  its  applicability  to  motor  car.  Vacuum  of  gasolines 
supply  system  used  on  LePere  biplane  is  generated  by  venturi  tube  placed  in  air 
stream  above  upper  wing.  Gasoline  is  drawn  from  main  supply  tank  in  fuselage 
to  gravity  distributing  tank  in  upper  wing. 

See  also  Aeroplane  Engines,  Construction  Materials;  Carburetors. 

AUTOMOBILE  FUELS 

Efficient  Utilization.  Report  on  the  UtiHzation  of  Present  Fuel  in  Present 
Engines.  JI.  Soc.  Automotive  Engrs.,  vol.  7,  no.  1,  July  1920,  pp.  2.5-29.  6  figs. 
Committee  report  presented  at  semi-annual  meeting  of  Society  of  Automotive 
Engineers.  Question  of  mixture  giving  best  distribution  and  inost  complete 
combustion,  design  of  manifolds,  condensation  of  fuel  and  application  of  heat  are taken  up. 

Gasoline  Mixture.  Meeting  the  Cumbustion  Requirements  of  Present  Fuels.  Auto- 
motive Industries,  vol.  42,  no.  26,  June  24,  1920,  pp.  1445-1447  and  p.  1449, 

6  figs.  Preparation  of  proper  combustible  mixtures  from  less  volatile  gasohnes, 
with  notes  on  vaporization  and  distribution.  Report  of  Fuel  Committee  of 
Automotive  Engrs. 

See  also  Benzol;  Gasoline. 

AUTOMOBILES 

Body  Suspension.  Notes  on  the  Suspension  of  Automobile  Bodies  (Quelques  re- 
marques  sur  la  suspension  des  véhicules  automobiles).  Technique  Automobile 
et  Aérienne,  vol.  11,  no.  1,  1920,  pp.  18-22,  5  figs.  Technical  study,  Special 
attention  is  given  to  influence  of  size  of  wheelbase  on  suspension.  It  is  established 
that,  within  certain  limits  and  other  things  being  equal,  the  smaller  the  wheel- 
base,  the  more  effective  the  suspension  mechanism. 

Shaft  Joints.  Flexible  Shaft- Joints  Progress,  Carl  A.  Schell.  JI.  Soc.  Automotive 
Engrs-,  vol.  7.  no.  1,  July  1920,  pp.  30-32.  It  is  recommended  to  make  total  disk 
thickness  about  one-eighth  of  diameter  and  center  hole  of  disk  about  40  per  cent 
of  total  diameter. 

Steels  for  Automobile  Parts.  The  Most  Suitable  Steels  for  Automobile  Parts,  W. 
H.  Hartfield.  Automobile  Engr.,  vol.  10,  no.  139,  June  1920.  pp.  245-261,  11 
figs.  Tables  are  given  in  which  are  indicated  the  various  stresses  coming  upon 
different  automobile  parts,  the  steels  being  used  or  which  have  been  used  in  their 
construction,  and  the  steels  recommended  by  the  writer  as  a  result  of  tests  and 
analyses  of  materials. 

Wheel  Hub  Standardization.  Hub  Standardization  Is  Getting  Under  Way,  J. 
Edward  Schipper.  Automotive  Industries,  vol.  42,  no.  25,  June  17,  1920,  pp. 
1391-1393.  Diagram  of  work  to  be  undertaken  by  committee  of  Automotive 
Metal  Wheel  Assn. 

See  also  Ferries,  Automobile;  Industrial  Management,  Production  Systems. 

AVIATORS 

Oxygen  Supply.  A  Note  on  Oxygen  Supply  for  Aviators,  G.  B.  Obear.  Air  Service 
Information  Circular,  vol.  1,  no.  3,  March  15,  1920,  pp.  44-57,  12  figs.  Descrip- 

tion of  various  types  of  oxygen-supply  apparatus. 

Physiology.  The  Aviator's  Heart.  Roentgen  Ray  Studies  Under  Conditions  Simula- 
ting High  Altitudes,  Leon  T.  LeWald,  Guy  H.  Turrell.  Air  Service  Informatmn 

Circular,  vol.  1,  no.  3,  March  15,  1920,  pp.  3-25,  85  figs.,  partly  on  15  supp. 
plates.  Two  series  of  studies  were  undertaken  one  with  Henderson  rebreather 
and  the  other  in  the  low-pressure  chamber, 

BARGES 

Oiu-Tank.  Oil  Barges  (Chalands  Pétroliers).  Bulletin  Technique  du  Bureau  Veritas, 
vol.  2,  no.  5,  May  1920,  pp.  94-98,  4  figs.  Designs  operating  in  French  and 
German  rivers. 

Ore.  Design  of  Ore  Fleet  for  Upper  Mississippi,  WiUiam  S.  Mitchell,  Mech.  Eng., 

vol.  42.  no.  7,  July  1920.  pp.  379-382.  4  figs.  Writer  describes  two  experimental 

trips  which  were  conducted  during  the  war  to  try  out  possibifities  of  such  trans- portation on  Mississippi  river.  Results  of  these  trips  are  said  to  have  warranted 
construction  of  fleet  of  24  barges  and  4  towboats  for  traffic  of  ore  and  fuel. 
Particulars  are  given  regarding  design  and  construction  of  vessels,  and  terminal 
facilities  projected. 
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CAMS 

Design-.  Study  of  Mechanisms  Operated  by  Cams  (Etude  rationnelle  des  mécanismes commandés  par  cames).  Octabe  LePcrsonne,  Revue  universelle  des  Mines, 
vol.  3,  no  1,  sept  -Oct.  1919,  pp.  73-103,  9  fi^s.,  partly  on  4  supp.  plates.  With special  reference  to  design  of  cams  for  operating  valves  of  internal-combustion engmes.     (Concluded.) 

CHARCO.AL 

AcTlv.VTiON  OF.  Charcoal  Activation,  H.  H.  Sheldon.  Proc.  Nat.  Acad,  of  Sciences, 
vol.  6,  no.  4,  April  1920,  pp.  17S-182,  4  figs.  Results  of  experiments  at  Univer- 

sity of  Chicago  on  variations  due  to  heat  treatment  in  absorption  of  gases  by 
charcoal. 

ON  BY.     Economies  Possible  bv  Car  Wheel  Grinding      Rv 
.94,  no.  6,  June  1920,  pp.  353-35S,  3  figs.     Practice  of  virious 

CANALS 

New  Orle.ims  H.\rbor.  Unwatering  the  Lock  Site  of  New  Orleans  Harbor  Canal, 
S'oo^i'q  o  P°^'  Su  ■  .^°,^-  News-Rec,  vol.  84.  no.  20,  May  13,  1920.  pp. 940-94.!,  J  tigs,  bheet-pile  cofferdams,  driven  in  successive  rows  nearer  and nearer  to  lock,  cut  off  porous  underlying  quicksand  strata  which  are  tapped  with flowing  w^ells  as  dams  close  in. 

CAR  WHEELS 

Chilled-Iron.  Manufacturing  Chilled  Iron  Car  Wheels— IV  and  V  H  E  DiUer Foundry,  vol.  48.  nos.  10  and  11.  May  15  and  June  1,  1920,  pp.  389-396, 15  fios  ! and  429-434,  S  figs.  May  15;  Different  types  of  chillers;  details  of  methods of  annealing.  .Tune  1:  Inspection  and  testing  in  order  to  assure  adherence  to standard    specifications. 

Grinding,  Recl.\m.\tion  by. 
Mech.  Engr.,  vol. 

railroads  in  reclaiming  car  wheels  by  grintÛng",' with  description  of' machine developed  for  grinding  mounted  car  wheels.  Cast-hon  car  wheels  with  flat 
spots  are  reclaimed,  it  is  said,  up  to  3H  in.  long,  provided  wheel  has  not  made too  great  a  mileage. 

Ingots  for.  Indi\ndual  Ingots  for  Tires  and  Wheels.  Iron  Age,  vol  105  no  2' 
May  27,  1920,  pp.  1507-1509,  3  figs.  Comparative  value  of  multiple  and  indi- 

vidual ingots.  To  secure  individual  pipeless  ingots  of  uniform  composition  three 
conditions  are  said  to  be  essential:  Well-made  dead-melted  steel,  correct  ingot- 
mold  proportions,  and  proper  carbonaceous  material  for  ingot  top. 

CARBURETORS 

Low-Gr-\de  Fuel.^  Carburetion  and  Distribution  of  Low-Grade  Fuels.  O.  H. Ensign.  Jl.  Soc.  Automotive  Engrs..  vol.  7,  no.  1,  Julv  1920,  pp.  19-24  and  50 11  figs.  Carburetor  is  described  which  is  said  to  produce  a  mixture  which  meets 
theoretical  conditions  of  operation  under  throttle  control  with  economy  and flexibility.  Principle  involved  for  metering  fuel  and  air  in  carburetor  is  drop in  pressure  that  occurs  at  center  of  whirling  mass  of  fluid. 

Variable-.^ir-Pressube  Type.  Controlling  and  Atomizing  Fuel  by  Variable  Engine Pres_sures,  John  G.  Willet.  Jl.  Soc.  Automotive  Engrs-,  vol.  7,  no.  1,  July  1920. 
pp.  51-55.  5  figs.  Carburetor  designed  by  writer,  in  which  fuel  is  controlled  and atomized  by  variable  air  pressure  supplied  by  engine-driven  compressor  of 
standard  tire-pump  dimensions  capable  of  giving  maximum  pressure  of  IS  lb. per  sq.  in. 

CASE-HARDENING 

Rules  for.  Practical  Case  hardening.  Theodore  G.  Selleck.  Jl  Am.  Steel  Treaters 
Soc,  vol.  2.  no.  9,  June  1920.  po.  460-465.  It  is  emphasized  that,  no  matter 
what  method  of  operation  is  employed,  "the  man  is  more  than  the  method.,. 

CEMENT 

Storage,  Effect  of.  Effect  of  Storage  of  Cement,  Duff  A.  Abrams.  Structural 
Materials  Research  Laboratory,  Lewis  Inst-,  Chicago,  bul.  6.  June  1920.  29  pp 
10  figs.  Tests  of  effect  of  storage  of  Portland  cement  in  different  kinds  of 
packages  and  under  different  conditions  on  its  concrete  and  mortar-making 
properties.  Compression  tests  of  about  1000  6  by  12-in.  concrete  cylinders  of 
1-3  standard  sand  mortar,  and  about  500  miscellaneous  tests,  are"  included. 
Among  results  found  were  that  after  3-months'  storage  in  shed  in  yard  cement 
had  80  per  cent  of  its  original  strength:  after  6-months'  storage,  71  per  cent; 
after  1-year,  61  per  cent;  and  after  2-years.  40  per  Cent. 

Tester.  Automatic.  A  New  Type  of  Automatic  Cement  Tester.  Thorsten  Y.  Olsen. 
Twenty-Third  .Annual  Meeting,  .Am.  Soc.  for  Testing  Matls..  June  22-25.  1920, 
4  pp.  1  fig.  Machine  resembles  ordinary  type  of  automatic  shot  cement  tester, 
with  the  one  difference  that  a  liquid  is  used  in  place  of  shot. 

CENTRAL  STATIONS 

Canada.  Central  Electric  Station  Industry  in  Canada.  Can.  Engr.,  vol.  38.  no.  26. 
June  24,  1920.  pp.  593-598.  3  figs.  Statistics  giving  number  of  stations,  total 
revenue  from  sale  of  power,  total  operating  expenses,  salaries  and  wages,  number 
of  persons  employed,  etc.  On  January  1,  1919,  there  were  795  central  stations 
developing  a  total  of  1,841,114  hp. 

Interconnection  with  Inddstrial  Plants.  Interconnecting  Industrial  and 
Central-Station  Plants,  Cornehus  G.  Weber.  Power,  vol.  51.  no.  26.  June  29. 
1920,  pp.  1049-1052,  5  figs.  With  data  from  a  number  of  individual  cases  writer 
gives  some  indication  of  large  savings  in  coal,  labor  and  transportation  that 
would  be  possible  from  electrical  interconnection  on  a  give-and-take  basis. 

Reactors.  "Use  of.  Stabilizing  Large  Generating  Systems.  Elec.  World,  vol.  76, no.  1,  July  3.  1920.  pp.  .5-8,  5  figs.  Value  of  feeder  reactance  in  keeping  alter- 
nators in  synchronism  i  sillustrated  by  relating  instance  in  which  serious  break- 

down was  traced  to  lack  of  sufficient  protective  reactances. 

CHEMISTRY 

Research  in.  A  Plan  for  Incentive  to  Research  in  Pure  and  Applied  Chemistry, 
Wilham  J.  Hale.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  7,  July  1920,  pp. 
690-696.  Plan  proposed  contemplates  providing  pecuniary  facilities  whereby 
technical  men  will  feel  justified  to  engage  their  activities  in  research  work. 
Writer  emphasizes  that  "the  best  men.  the  live  men,  the  men  who  have  the 
mental  grasp  for  bigger  things,  will  not  tarry  too  long  where  life  is  difficult 

and  honor  shallow." 

COAL 
Coking  Value.  A  New  Characteristic  For  Coal:  The  Agglutinating  Power  Curve, 

F.  S.  Sinnatt,  A.  Grounds.  Jl.  Soc.  Chem.  Industry,  vol.  39,  no.  7,  April  15, 
1920,  pp.  83T-86T,  1  fig.  Experimental  study  of  influence  of  degree  of  fineness 
of  powdered  inert  matter  on  caking  property  of  coal.  It  was  found  that  funda- 

mental property  of  caking,  which  varies  considerably  in  different  coals,  is  in- 
fluenced by  degree  of  fineness  of  inert  substance  until,  when  inert  material,  finer 

than  1/90  mesh  is  taken,  caking  property  of  coal  may  be  entirely  destroyed  by 
less  than  its  own  weight  of  inert  matter. 

Coking.  Researches  on  Coal — H.  S.  Roy  lUingworth.  Jl.  Soc.  Chem.  Industry,  vol. 
39,  no.  10.  May  31,  1920,  pp.  133T-138T,  6  figs.  Investigations  of  coking 
coals.  Theory  of  coking  is  suggested  from  results  obtained  in  experiments. 
Special  attention  is  given  to  qualities  of  coke  obtained  from  coking  at  various 
temperatures  and  at  different  coking  times. 

FnsAiN  IN  Coal  Dust.  Coal  Dust  and  Fusain,  F.  S.  Sinnatt.  Lancashire  &  Cheshire 
Coal  Research  Assn.,  bul.  5,  1920,  19  pp.  Research  work  conducted  to  determine 
composition  of  fusain  and  amount  present  in  dust  produced  during  working  of coal  at  colliery. 

Low-Grade,  Distillation  of.  Sub-Bituminous  and  Lignite  Coals,  S.  M.  Darling. 
Ry.  Rev.,  vol.  66.  no.  26,  June  26,  1920,  pp.  1096-1098.  Economic  possibilities 
of  applying  distillation  methods  to  large  quantities  of  sub-s  aniard  fuels, 
deposited  in  various  parts  of  United  States.  Paper  read  before  International 
Railway  Fuel  Association. 

COAL  MINES 

Cable  Installation.  The  Installation  of  a  Shaft-Cable  at  Kirkby  Colliery.  Joseph 
Bircumshaw.  Trans.  Instn.  Min.  Engrs.,  vol.  59.  part  2.  May  1920.  pp.  109-113. 
9  figs,  on  supp.  plate.  Method  of  supporting  cable  through  brickwork  walling 
and  through  cast-iron  tubing  illustrated. 

Ferric  Hydrate  from  Mine  Water.  Six  Tons  of  Ferric  Hydrate  Secured  Daily 
from  Water  at  a  Connellsville  Mine.  L.  D.  Tracy,  Coal  Age,  vol.  18.  no.  1,  July 
1.  1920,  pp.  13-16,  2  figs.  By  treating  mine  water  with  finely  ground  lime,  ferric 
hydrate  is  said  to  be  obtained  which  is  used  in  desulphurization  of  gas  and  as  a 
pigment  for  paint.     Purified  water  is  used  for  quenching  coke. 

Ventilation.  Force  and  Exhaust  -Systems  of  Ventilation,  R.  Z.  Virgin.  Coal 
Industry,  vol.  3,  no.  6,  June  1920,  pp.  278-280.  1  fig.  Features  of  each,  showing 
advantages  and  disadvantages.  Reference  is  made  to  discrepancies  in  laws  of different  states. 

COAL  MINING 

Barrier  Pillars.  What  Barrier  Coal  Has  Been  and  Should  Be  Left  to  Protect 
Anthracite  Mines — II.  W.  B.  Richards.  Coal  Age,  vol.  17,  no.  23,  June  3, 
1920,  pp.  1135-1140,  10  figs.  Survey  of  formulae  and  methods  that  have  been 
developed  for  determining  size  of  barrier  pillars. 

CoAL-CuTTiNG  MACHINERY.     Economy  and  Safety  are  Secured  by  Use  of  Alternating- 
Current  Coal  Cutters,  Charles  B.  Officer.     Coal  Age.  vol.  17,  no.  26,  June  24, 

.      1920,  pp.  1303-1306,  4  figs.     Savings  in  equipment  cost,  in  power  expense  and 
maintenance  charges,  as  well  as  greater  safety  are  said  to  accrue  from  use  of 
alternating- instead  of  direct-current  for  driving  undercutters. 

Miners'  Nystagmus.  The  Economic  Aspect  of  Miners'  Mvstagmus,  T.  Lister 
Llewellyn.  Colliery  Guardian,  vol.  119,  no.  3101,  June  4,  1920,  pp.  1565-1567, 
5  figs.  It  is  claimed  that  nystagmus  is  due  to  deficiency  light  in  coal  mines,  and 
improvement  of  illumination  underground  is  urged  as  preventative. 

Pneumatic  Picks.  The  Use  of  Pneumatic  Picks  in  Coal  Mining  (L'emploi  de  mar- 
teaux à  air  comprimé  pour  l'abatage  de  la  houille).  M.  A.  Dessemond,  Bul. 

et  Comptes  rendus  mensuels  de  la  Société  de  l'Industrie  Minérale,  vol.  17, 
no.  2,  March-April  1920.  pp.  125-143,  2  figs.  Records  of  ser-vice  at  Saint- 
Etienne  colUeries,  where  70  per  cent  of  coal  produced  is  mined  with  pneumatic 

picks. Power  Requirements.  Power  Requirements  for  Coal  Mining,  Robert  Anthony. 
Elec.  World,  vol.  76,  no.  1,  July  3,  1920,  pp.  14-15,  6  figs.  Energy  consumption 
and  minimum  demand  of  bituminous  coal  mines  shown  under  different  mining 
conditions  and  with  varying  output  of  coal.  Suggestions  made  for  successfully 
changing  over  old  mines. 

Stripping.  Where  Stripping  is  Regarded  as  a  Regular  Adjuct  to  Underground  Mining 
—1.  Donald  J.  Baker.  Coal  Age,  vol.  17,  no.  23,  June  3.  1920,  pp.  1143-1146. 
8  figs.  Coal  is  stripped  by  steam  shovel  from  outcrop  to  contour,  where  depth 
of  overburden  makes  open  mining  prohibitive.  ,  From  that  line,  which  is  set 
where  cover  is  45  ft.  deep,  to  boundary  line  of  property  underground  mining methods  are  employed. 

See  also  Education,  Technical,  Coal  Mining. 
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DAMS 

Concrete.  Big  Eddy  Storage  Dam — II.  Public  Works,  vol.  48,  no.  23.  June  19, 
1920,  pp.  529-534,'  9  figs.  Monolithic  concrete  construction  1100  ft.  long  and 159  ft.  high,  with  gravity  cross-section  about  100  ft.  wide  at  the  base.  Attention 
is  directed  to  special  methods  of  construction  necessitated  by  irregularity  of  rock 
bottom  which  it  was  necessary  first  to  partially  level  by  submerged  drilUng, 
blasting  and  divers'  work  before  commencing  main  structure. 

Earth.  Repairs  to  Pavement  of  the  Belle  Fourche  Dam,  B.  E.  Havden,  Eng.  World, 

vol.  17,  no.  1,  July  1920,  pp.  11-13.  4  figs.  Dam  is  earthen'structure  6200  ft. long  on  top  and  122  ft.  high  above  cut-off  trench  at  maximum  section.  Method 
of  repair  followed  consisted  of  refilling  breaches  with  gravel,  relaying  disturbed 
blocks  6  to  S  in.  below  grade,  and  finishing  with  continuous  layer  of  concrete  to 
grade. 

Gravity.  Dams  for  Artificial  Lakes  Recently  Built  in  Italy  (Les  digues  pour  lacs 
artificiels  récomment  construites  en  Italie).  Luigi  Luiggi,  Annales  des  Ponts  et 
Chaussées,  vol.  45,  no.  1,  Jan. -Feb.  1920,  pp.  62-95,  12  figs,  partly  on  supp. 
plate.     Gravity    dams. 

The  St.  Maurice  River  Regulation  and  the  Gouin  Dam,  Ofivier  Lefebvre. 
Jl.  Eng.  Inst.  Can.,  vol.  3,  no.  7,  July  1920,  pp.  342-34S,  3  figs.  Gravity  dam. 
1646  ft.  long  and  20  ft.  wide  at  crest.  Highest  section  is  90  ft.,  width  at  base  at 
that  point  being  72  ft. 

Htdraulic-Fill.  Hydraulic-Fill  Dams  (Barrages  Hydrauliques).  Houille  Blanche, 
vol.  19,  no.  39-10,  March-April  1920.  pp.  41-44,  13  figs.  Hubert  and  Lutz 
improved  bear-trap  type.     (To  be  continued.) 

Hydraulic-Fill  Dams  for  Miami  Conservancy  District.  Public  Works, 
vol.  48,  no.  IS,  May  15,  1920,  pp.  419-422,  7  figs.  Method  of  building  up  levees, 
beaches  and  water-tight  core  by  means  of  steam  shovels  window  pipes  and  other 
contrivances.     (Concluded.) 

Measuring  Internal  Pressures  in  Hydraiilic-Fill  Cores.  Public  Works,  vol. 
4S.  no.  24,  June  26, 1920.  pp.  553-555.  3  figs.  Earth-pressure  cells  were  varied  at 
difïerent  depths  in  semi-fluid  core,  where  relation  between  horizontal  and  vertical 
pressure  indicated  rate  of  solidification  of  niaterial.  Diagrams  of  pressures 
obtained  are  given. 

Masonry.  Measuring  Upward  Pressure  Under  a  Masonry  Dam,  E.  W.  Lane  and  E. 
L.  Chandler,  Eng.  News-Rec,  vol.  SI,  no.  21,  May  20,  1920,  pp.  1104-1016,  4 
figs.  Tests  made  on  Island  Park  Dam  at  Dayton,  Ohio,  to  determine  estent  of 
under  pressure  through  porous  foundations. 

EDUCATION.  ENGINEERING 

Professional  Spirit  in.  The  Professional  Spirit  in  Engineering  Education,  C.  R. 
Mann.  Eng.  News-jRec,  vol.  84,  no.  26,  June  24.  1920,  pp.  1242-1244.  Current 
schooUng,  it  is  said,  is  conspicuously  designed  to  inspire  individual  to  make  most 
of  himself  for  the  sake  of  his  own  success,  while  required  training  must  inspire 
individual  to  make  most  of  himself  for  the  common  good. 

EDUCATIONAL,  TECHNICAL 

Coal  Mining.  The  Training  of  Students  in  Coal-Mining,  with  Special  Reference  to- 
the  Scheme  of  the  Engineering  Training  Organization.  F.  W.  Hardwick.  Trans. 
North  England  Inst.  Min.  &  Mech.  Engrs.,  vol.  69,  part  2.  Feb.  1919.  pp.  13-20 
and  (discussion)  pp.  20-28.  Engineering  Training  Organization  is  a  British 
institution  formed  to  serve  as  central  organization  for  improvement  in  and 
better  co-ordination  of  engineering  training. 

ELECTRIC  CIRCUITS,  A.  C. 

Protection.  The  Protection  of  Alternating-Current  Systems  Without  the  Use  of 
Special  Conductors,  Kenelm  Edgcumbe.  Jl.  Instn.  Elec.  Engrs.,  vol.  58,  no. 
291.  May  1920,  pp.  391-407  and  discussionQ,  pp.  407-416,  30  figs.  Possible schemes. 

Three  Phase.  Unbalanced.  Unbalanced  Three-Phase  Circuits.  Waldo  V.  Lyon. 
Elec.  World,  vol.  75.  no.  23,  June  5,  1920,  pp.  1304-130S,  9  figs.  Analytical  and 
graphical  methods  of  treating  problems  arising  from  operation  of  three-phase 
apparatus  on  unbalanced  voltages.     Examples  are  given  to  illustrate  theory. 

ELECTRIC  CONDUCTORS 

Resistance  and  Inductance  Formulae.  An  Integration  Method  of  Deriving  the 
Alternating-Current  Resistance  and  Inductance  of  Conductors.  Harvey  L. 
Curtis.  Sci.  Papers,  Bur.  of  Standards,  no.  374.  April  7,  1920,  pp.  93-124,  4  figs. 
Method  consists  in  dividing  conductor  into  infinitesimal  filaments  by  surfaces 
which  coincide  with  lines  of  ciurent  flow.  Magnetic  field  at  any  point  is  sum  of 
magnetic  fields  of  these  filaments.  Counter  e.  m.  f .  in  a  filament  is  determined 
by  rate  at  which  magnetic  fields  of  all  other  filaments  cut  this  filament. 

DIESEL  ENGINES 

German  Submarine.  The  Diesel  Engine  of  the  German  Submarine  U-117  Holbrook 
C.  Gibson,  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  1,  July  1920,  pp.  15-18,  1  fig. 
Engine  is  of  1200  h.p.,  six-cylinder  tj-pe  and  has  air  compressor  on  forward  end. 

"  Bedplate  comes  right  up,  instead  of  being  bolted  on  flange,  and  forms  housing. 
Both  bedplate  and  housing  are  thorougly  ribbed.  Cylinder  jackets  comes  out 
in  a  skirt  which  gives  vertical  structure  and  strength. 

High-Altitude  Operation.  Diesel  Engines  Under  High  Altitude  Conditions, 
Theodore  M.  Robie.  Eng.  &  Min.  Jl.,  vol.  109,  no.  23.  June  5,  1920,  p.  260, 1  fig. 
It  is  shown  analytically  how  pressure  in  cylinders  may  be  considerably  reduced 
and  still  obtain  same  temperature  at  end  of  conipression  as  at  sea  level. 

Marine.  Progress  in  Marine  Diesel-Engine  Building  at  Krupp's  During  the  War, 
Otto  Alt.  Motorship,  vol.  5.  no.  7,  July  1920,  pp.  604-606,  5  figs.  For  1250 
shaft  h.p.,  four-cycle  type  is  being  constructed;  for  over  4000  shaft  h.  p., 
double-acting  port-scavenging  two-cycle  sets;  and  for  19,000  shaft  h.p.,  four- 

cycle sets  in  12  cyhnders  with  supercompression.     (To  be  continued.) 

Supercharging.  Surcharging  Diesel  Engines.  CI.  Ruegg.  Power,  vol.  51,  no.  IS, 
May  4,  1920,  pp.  712-714,  9  figs.  Surcharging  is  said  to  have  proven  successful 
with  two-cycle  Diesel  engine  for  direct  connection  to  air  compressor  in  plant 
operated  at  6000  ft.  above  sea  level. 

DISTILLATION 

Brown's  Formula  for.  On  Brown's  Formula  for  Distillation,  Sydney  Young.  Sci. 
Proc.  Roy.  Dublin  Soc.  vol.  15,  no.  47,  Jan.  1920,  pp.  667-672.  Brown's  form- 

ula was  found  to  be  applicable  without  serious  errors  to  mixtures  of  benzene 
and  toluene. 

DRAINAGE 

Channel  Walls.  Maintenance  of.  Gunite  Maintenance  of  Chicago's  Drainage 
Channel  Walls,  W.  T.  Christine.  Eng.  World,  vol.  16,  no.  8,  June  1920,  pp. 
459,  461,  6  figs.     Treatment  of  breaches  in  wall  is  illustrated. 

ELECTRIC  CURRENTS 

Comparator  of.  A  Dynamometrical  Comparator  Edy  Velander.  Jl.  Am.  Inst. 
Elec.  Engrs.,  vol.  39,  no.  7,  July  1920,  pp.  680-G86,  8  figs.  Difïerential  dynamo- 

meter for  accurate  comparison  of  alternating  and  direct-current  strengths.        ̂  

ELECTRIC  CURRENTS.  ALTERNATING 

Bridge  Measurement.  Bridge  Methods  for  Alternating-Current  Measurements, 
D.  I.  Cone,  JL  Am.  Inst.  Elec.  Engrs.,  vol.  39.  no.  7,  July  1920,  pp.  640-647. 
18  figs.  Résumé  of  simple  methods  of  utilizing  "bridge"  networks  in  alternat- 

ing-current measurements  of  impedances  and  their  components  of  effective 
resistance,  self  and  mutual  inductance  and  capacitance,  and  in  frequency  meas- 

urement.    Bibliography  is  appended. 

ELECTRIC  FURNACES 

Electrodes.  Electrodes  for  Iron  and  Steel  Furnaces.  C  G.  Vom  Baur.  Iron  Age, 
vol.  105,  no.  24,  June  10,  1920,  pp.  1653-1654.  Comparison  of  carbon  and 
graphite.  Question  of  metallic  electrodes.  Coohng  collars  and  carbon  con- 
sumption. 

Greaves-Etchells.  Electric  Steel  Furnaces  and  Electric  Steel,  F.  J.  Clearj'.  Jl. 
Am.  Soc.  Naval  Engrs.,  vol.  32,  no.  2,  May  1920,  pp.  242-310,  16  figs.  Special 
reference  is  made  to  steel  castings  and  Greaves-Etchells  type  of  electric  furnace. 
Compilation  of  information  which  has  appeared  in  technical  papers  in  United 
States  and  England. 

Heai>Treating.  a  Modern  Tool  Room  Heat  Treating  Plant,  Ry.  Mech.  Engr., 
vol.  94,  no.  6,  June  1920,  pp.  389-391,  3  figs.  Electric  furnaces  and  pyrometers 
installed  at  Ft.  Wayne  shops  of  Pennsjdvania  system. 

Induction.  Induction  Furnaces  and  Their  Appliction  in  the  Iron  and  Steel  Industry 

(Les  fours  à  induction  et  leur  application  dans  l'industrie  du  fer  et  de  l'acier). 
W.  Engelhardt,  Houille  Blanche,  vol.  19,  no.  39-40,  March-April  1920,  pp.  58-61, 
6  figs.     Kjellin  German  typs.     (Continuation  of  serial.) 

DREDGING 

Centrifugal-Pump.  Dredging  New  Orleans'  Inner  Harbor  Navigation  Canal,  Walter 
J.  White.  Proc.  Louisiana  Eng.  Soc,  vol.  6,  no.  2,  April  1920,  pp.  80-102,  12  figs. 
Performance  and  tests  of  centrifugal  dredging  pumps.  Paper  presented  at 
joint  meeting  of  Louisiana  Eng.  Soc.  and  Local  Chapter  of  Am.  Soc.  of  Mech. 
Engrs. 

DROP  FORGING 

Die-Block  Standardization.  Phvsical  Requirements  of  Die  Blocks,  W.  C.  Peter- 
son. Am.  Drop  Forger,  vol.  6,  no.  6,  June  1920,  pp.  297-299.  Urges  that  plan 

be  formulated  for  correct  study  of  use  of  die  blocks  and  their  attendant  failures. 
Paper  read  before  Am.  Drop.  Forge  Assn. 

Reasons  for  Standardizing  of  Die  Blocks,  C.  R.  Porter.  Amer.  Drop 
Forger,  vol.  6,  no.  6,  June  1920,  pp.  286-287.  Urges  necessity  of  standardizing 
die  blocks  with  respect  to  their  size,  the  quality  of  steel  used,  the  method  of 
forging  and  annealing  and  the  hardening  treatments  for  safe  operation.  Paper 
read  before  Am.  Drop  Forge  Assn. 

ELECTRIC  GENERATORS,  A.  C. 

Radio-Frequency.  Radio  Frequency  Alternators,  Marins  Latour  Proc.  Inst.  Radio 
Engrs-,  vol.  8,  no.  3,  June  1920,  pp.  220-237,  18  figs.  Types  of  radio-frequency 
alternators,  with  special  reference  to  those  most  used  in  France  at  present. 
Translated  from  Bui.  de  la  Société  Française  des  Electriciens. 

Waterwheel-D riven.  Vertical-Shaft  Waterwheel-Driven  Alternators — Brakes, Ventilation  and  Exciters,  S.  H.  Mortensen.  Power  vol.  51,  no.  24.  June  15, 

1920.  pp.  953-954.  3  figs.  Brakes  operated  by  hand  and  compressed  air,  ven- tilation of  alternators  and  excitation  with  direct-connected  and  independent 

Vertical-Shaft  Waterwheel-Driven  Alternators— Mechanical  Features, 
S.  H.  Mortensen.  Power,  vol.  51,  no.  IS,  May  4,  1920,  pp.  698-700.  Structural 
details  of  several  large  units,  special  32,500  kva.  machine,  said  to  be  largest 
hydro-electric  unit  in  the  world. 

See  also  Turbo-Alternators. 
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EMPLOYMENT  MANAGEMENT 

Industrial  Training  and.  Employment  Management  and  Industrial  Training, 
Roy  W.  Kelly.  Federal  Board  for  Vocational  Education,  bul.  no.  4S,  Oct. 
1919,  106  pp.  Economical  and  social  losses  resulting  to  nation  from  lack  of 
education  or  faulty  education  of  wage  earners  in  industry  are  pointed  out, 
together  with  more  important  difficulties  to  be  overcome  in  preventing  them, 
and  practical  methods  are  suggested  by  which  industries  and  educational  in- 

stitutions may  co-operate  in  industrial  training. 

Records.  Visualizing  Employment  Records,  W.  S.  Wells.  Indus.  Management, 
vol.  60.  no.  1,  July  1920,  pp.  67-70,  6  figs.  Method  of  keeping  records  at 
N^wburgh  Shipyards. 

FLOOD  CONTROL 

Miami  Conservancy  District.  Effect  of  Flood  on  Miami  Conservancy  Work. 
Eng.  World,  vol.  17,  no.  1,  July  1920,  pp.  1-5,  5  figs.  Operation  and  action  of 
hydraulic  pump  as  utilized  in  outlet  works  of  district  dams. 

FLOORS 

Concrete,  Hardeners  for.  Floor  Hardener  Tests  by  Bureau  of  Standards. 
Concrete,  vol.  16,  no.  6,  June  1920,  pp.  279-280.  Service  tests  of  concrete 
floor  hardeners.  Types  tested  were  magnesium  fluosilicates,  varnishes  and 
paints,  waxes  and  various  preservatives. 

ENGINEERING  SOCIETIES 

Federated  American  Engineering  Societies.  Organizing  Conference  Plans 
Federation,  of  Engineering  Societies.  Mech.  Eng.,  vol.  42,  no.  7,  July  1920, 
pp  422-423.  Also  in  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  7,  July  1920, 
pp.  690-692,  and  Min.  and  Metallurgy,  no.  163,  July  1920,  pp.  7^13.  Account 
of  conference  of  71  engineering  organizations  and  allied  technical  societies, 
held  at  Washington  on  June  3  and  4.  A  new  organization.  The  Federated 
American  Engineering  Societies,  was  created,  which  is  to  represent  profession 
in  matters  of  common  concern  and  in  national  and  state  affairs. 

Federated  American  Engineering  Societies,  L.  P.  Alford.     Indus.  Manage- 
ment, vol.  60,  no.  1.  July  1920,  pp.  53-55. 

ENGINEERS 

National  Organization,  The  Proposed  Comprehensive  Organization  of  National, 
Local,  State  and  Regional  Engineering  Societies  for  the  Advancement  of  the 
Welfare  of  the  Engineers,  Edward  J.  Cattell.  Jl.  Engrs.  Club  of  Phila.,  vol. 
37-5,  no.  186,  May  1920.  pp.  209-215.  Addresses  made  by  President  of  Am. 
Soc.  of  Mech.  Engrs.,  Am.  Soc,  of  Civil  Engrs.,  and  Am.  Inst.  Electrical  Engrs. 
and  a  Past  President  of  the  Am.  Inst,  of  Min.   &  Metallurgical  Engrs. 

FLYING  BOATS 

Design.  Flying  Boats — The  Form  and  Dimensions  of  Their  Hull.  G.  S.  Baker. 
Shipbuilder,  vol.  22,  no.  117,  May  1920,  pp.  345-349,  2  figs.  Curves  showing 
effect  of  hull  dimension  on  power  required  to  overcome  water  resistance^ 
sketches  of  typical  hulls  and  efficiency  curves  for  various  types. 

FORGING 

Equipment.  Economic  Considerations  in  Regard  to  the  Selection  of  Forging  Equip- 
ment (Wirtschaftliche  Gesichtspunkte  bei  der  Wahl  von  Schmiedeaggregaten), 

H.  Schneider.  Der  praktische  Maschinen-Konstrukteur.  vol.  53,  nos.  2.  4  and 
6,  Jan.  15,  29  and  Feb.  12.  1920,  pp.  1-4,  12-15  and  20-24,  11  figs.  Description 
and  illustrations  of  steam  hammers,  steam  hydraulic  and  pure  hydraulic 
presses,  with  graphic  charts  showing  kinetic  energy  stored  in  a  hammer  tup^ 
pressure  exerted  by  hammers  of  different  sizes,  maximum  capacities,  and 
operating  costs  of  presses  and  hammers.     (To  be  continued.) 

FOUNDRIES 

■  FACTORY  MANAGEMENT 

See  Industrial  Management. 

FANS,  CENTRIFUGAL 

Motors  for.  Motors  for  Driving  Ventilating  Fans,  William  H.  Eastop.  Power, 
vol.  51,  no.  19,  May  11.  1920,  pp.  759-761,  6  figs.  Characteristics  of  motors 
for  fan  drives.  Comparisons  between  alternating-current  and  direct- current 
motors.  Methods  of  control  and  formula  for  calculating  horsepower  required 
to  drive  fans. 

Equipment.  Many  Equipment  Features  in  Hercules  Foundry,  Gilbert  L.  Lâcher. 
Iron  Age,  vol.  106,  no.  3,  July  15.  1920,  pp.  123-130,  15  figs.  Plant  is  equipped 
with  three  96-in.  Whiting  cupolas  with  total  daily  melt  of  250  to  300  tons. 
Buda  elevating  trucks  operated  by  storage  batteries  are  used  to  transport 
cars  for  pig  iron,  scrap,  coke  and  facing  sand. 

Reclaiming  Metal  from  Sand.  Reclaiming  Metal  Parts  from  Sand,  George  H. 
Manlove.  Foundry,  vol.  48.  no.  11,  June  1.  1920.  pp.  426-42S.  2  figs.  Thorough 
screening  with  suitable  magnetic  means  for  removing  iron  objects  from  foundry 
sand  is  said  to  have  resulted  in  considerable  saving  to  several  large  foundries. 

See  also  Cost  Accounting,  Foundries. 

FARM  MACHINERY 

Operating  Speeds.  The  Operating  Speeds  of  Agricultural  Implements.  Percival 
White.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  1,  July  1920,  pp.  47-50.  Opinions 
of  experts  are  quoted  concerning  increasing  operating  speeds  of  farm  machinery, 

particularly  plowing  tractor.  Majority  of  them  believe  that  "an  acceleration in  implement  speeds  is  bound  to  com&,  but  that  its  coming  will  be  gradual  and 

slow." 
See  also  Motor  Plows. 

FATIGUE 

Industrial.  Studies  in  Industrial  Physiology:  Fatigue  in  Relation  to  Working 
Capacity,  Joseph  Goldmark,  Mary  D.  Hopkins,  Philip  Sargant  Florence  and 
Frederick  S.  Lee.  Treasury  Dept.,  Public  Health  Bul.  no.  106,  Feb.  1920, 
213  pp.,  40  figs.  Comparison  of  an  eight-hour  plant  and  a  ten-hour  plant. 
Average  output  per  worker,  or  group  of  workers,  for  each  hour  of  day,  is  given 
in  figures  and  tables.  Conspicuous  feature  of  eight-hour  plant  is  its  steady 
maintenance  of  output  in  contrast  to  fluctuations  of  output  of  ten-hour  plant. 

FILTRATION 

FILTR4.TE  Classification.  Scientific  Control  of  the  Filter  Station — I,  Arthur 
Wright.  Chem.  &  Metallurgical  Eng.,  vol.  22.  no.  22,  June  2.  1920.  pp.  1015- 
1017.  Discussion  on  clarification  of  filtrate.  Use  of  hghter  filter  cloths  made 
of  open  woven  fabrics  advocated.     Method  of  application  and  use  of  filter-aids. 

Press  Operation.  Scientific  Control  of  the  Filter  Station — V,  Arthur  Wright. 
Chem.  &  Metallurgical  Eng..  vol.  22,  no.  26,  June  30,  1920.  General  discus- 

sion and  summary  of  features  on  filter  press  operation.  Types  of  presses  and 
their  application.  Materials  used  in  construction  of  presses,  pressure  devices, 
scope  of  centrifuging,  décantation  and  flotation. 

FREIGHT  HANDLING 

See  Terminal,  Marine,  Freight  Handling. 

FREQUENCY  CHANGERS 

Researches.  Researches  on  Frequency  Transformers,  Tsunetaro  Kujirai.  Jl. 
College  of  Eng.,  Tokyo  Imperial  University,  vol.  10.  no.  5.  March  30,  1920, 
pp.  87-143,  30  figs.,  partly  on  16  supp.  plates.  Theoretical  and  experimental 
investigations  of  no  load  cores,  and  load  cores,  and  of  conditions  of  maximum 
volt-ampere  capacity  and  maximum  efficiency.  For  a  given  magnetic  induc- 

tion and  current  density,  volt-ampere  capacity  is  found  to  be  maximum  when 
copper  and  iron  spaces  are  so  proportioned  that  copper  space  equals  five-fourths 
of  iron  space,  and  under  this  condition  of  maximum  volt-ampere  capacity 
maximum  efficiency  is  said  to  occur  when  iron  loss  per  unit  volume  equals  copper 

loss  per  unit  volume. 

FROZEN-MEAT  INDUSTRY 

Research  in.  The  Method  and  Scope  of  Scientific  and  Industrial  Research,  with 
Special  Reference  to  the  Frozen  Meat  Industry.  A.  M.  Wright.  Cold  Storage 
&  Ice  Assn.  Proc.  vol.  15,  1918-1919.  pp.  147-155  and  (discussion)  pp.  156-159. 

FUELS 

Liquid,  Ignition  Temperatures.  Spontaneous  Ignition-Temperatures  of  Liquid 
Fuels,  Harold  Moore.  Jl.  Instn.  Petroleum  Technologist  &  Rec.  of  Trans., 
vol.  6,  no.  22,  April  1920.  pp.  186-211  and  (discussion)  pp.  211-223,  28  figs. 
Fuels  measured  by  different  experimenters  are  compared  and  results  obtained 
by  writer  in  similar  experiments  are  quoted.  Ignition  points  are  listed  for 
different  mixtures  of  hydrocarbons. 

FIREBRICK 

PoROSifT  AND  Volume  at  Furnace  Temperatures.  Porosity  and  Volume  Changes 
of  Clay  Fire  Bricks  at  Furnace  Temperatures,  George  A.  Loomis.  Technologic 
Papers  Bur.  of  Standards,  no.  159,  April  26,  1920.  29  pp.,  3  figs.  Experimental 
investigation.  Bricks  which  were  capable  of  withstanding  pressure  of  40  lb. 
per  sq.  in.  at  1350  deg.  cent,  showed  sUght  changes  in  volume  or  porosity 
when  burnt  at  temperatures  up  to  1425  deg.  cent.  Large  number  of  bricks 
which  failed  to  pass  load  test  showed  marked  change  in  volume  or  in  porosity 
at  some  temperatures  below  1425  deg.  cent.  Bricks  which  showed  distinct 
overburning  by  pronounced  expansion  at  temperatures  below  1400  deg.  cent, 
invariably  failed  in  load  test. 

FURNACES,  ELECTRIC 

See  Electric  Furnaces. 

FURNACES,  HEAT-TREATING 

i 

Rotary  Hearth-Type.  Rotary  Oil-Fired  Furnace  of  New  Design.  Iron  Age^ 
vol.  105,  no.  21,  May  20,  1920,  pp.  1448-1450,  5  figs.  Motor-driven  hearth- 
type  which  makes  one  revolution  for  time  required  for  carburizing.  Results- 
of  trial  operations  are  quoted. 
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Intercoxxection  of.  Interconnection  in  Southern  Vermont.  Elec.  World,  vol. 
76,  no.  1,  July  3,  1920,  pp.  9-12.  Records  of  savings  in  fuel  and  water  by  inter- 

connection of  hydroelectric  sources  in  southern  Vermont. 

Silt  Dispos.^l.  Silt  Disposal  at  Tacoma  Hydro-Electric  Plant,  Llewellyn  Evans. 
Power,  vol.  51,  no.  IS,  May  4,  1920,  pp.  694-G97,  6  figs.  Development  consists 
of  50-ft.  concrete  dam  diverting  water  across  bend  in  river  with  10-000-ft. 
tunnel.. 

See  also  Reservoirs;  Water  Poiver. 

ICE  PLANTS 

Concrete  Freezing  Tanks.  Construction  a  Concrete  Freezing  Tank,  W.  A.  Darter. 
Power  Plant  Eng.,  vol.  24,  no.  13,  July  1,  1920,  pp.  665-666,  2  figs.  Method  of 
utilizing  old  steel  tanks  as  forms  in  making  new  concrete  tanks. 

Storige  C.VP.4CITT.  Determining  Advantageous  Ice  Storage  Capacity,  E.  E. 
Matthews.  Am.  Soc.  Refrig.  Engrs.  JL,  vol.  6,  no.  3,  Nov.  1919,  pp.  196- 
200,  2  figs.  Construction  of  graph  representing  storage  and  sale  for  entire 

year.     Paper  read  before  Eastern  Ice  Manufacturers'  Assn. 
INDUCTION  COILS 

\ir-Core.  The  Design  of  Air-Core  Inductance  Coils  of  Minimum  Weight  for  a 
Given  Inductance  and  Resistance,  C.  O.  Gibbon.  Jl.  Am.  Inst.  Elec.  Engrs., 
vol.  39,  no.  7,  July  1920,  pp.  660-665,  2  figs.  General  outline  of  theory.  It  is 
determined  that  reluctance  of  total  magnetic  path  is  twice  that  of  portion  of 
path  through  coil,  for  maximum  efficiency  coils. 

INDUSTRIAL  MANAGEMENT 

Grevt  Britain.  Scientific  Management  in  Great  Britain,  Clarence  H.  Northcott. 
Indus,  ilanagement,  vol.  60,  no.  1.  July  1920,  pp.  57-58.  Experience  during 
eight  years  of  firm  of  Hans  Renold,  which  was  one  of  first  to  institute  works 
committees  in  Great  Britain.  ,    ,      „     .     ,        ,  ,   ,         t,    vi 

Scientific  Management:  A  Solution  of  the  Capital  and  Labour  Problem, 
J  M  Scott-Maxwell.  Jl.  Instn.  Elec.  Engrs.,  vol.  58,  no.  291,  May  1920,  pp. 
329-342  and  (discussion) ,  pp.  342-376,  2  figs.  It  is  urged  that  by  generalization 
of  industrial  management  in  industry,  progress  of  reconstruction  can  be 
accellerated  in  England. 

Principles.  The  Principles  of  Industrial  Management  (Les  principes  de  L'Organi- sation industrielle),  Danty-LaFrance.  Vie  Technique  &  Industrielle,  vol.  1, 
no.  3,  May  1920,  pp.  123-127.  Industrial  management,  it  is  said,  is  not  a 

science  based  upon  mathematical  principles,  but  rests  upon  faithful  observa- 
tions of  rules  and  methods  of  procedure.  Necessity  of  standardizing  conditions 

of  work,  writing  instructions  and  other  practices  is  concluded. 

Production  Control.  Shop  Production-Control  and  Accounting  Systems,  A.  G. 

Drefs.  Jl-  Soc.  Automotive  Engrs.,  vol.  7,  no.  1,  July  1920,  pp.  33-38,  3  figs. 
Graphical  method  is  suggested  for  securing  complete  factory  costs. 

Production  Systems,  British.  Production  Methods  in  the  British  Automobile 
Plants,  M.  W.  Bourdon.  Automotive  Industries,  vol.  42,  no.  26,  June  24,  1920, 

pp.  1461-1462.  Despite  schedules  for  larger  outputs  English  factories,  it  is 
said,  generally  continue  pre-war  methods  of  machining  and  assembling.  There 
is.  however,  it  is  noted,  greater  accuracy  in  manufacture  and  greater  tolerance 
where  narrow  limits  are  unnecessary,  as  for  instance,  in  external  finish. 

Routing  Routing  Machine  Parts  Through  the  Factory,  J.  A.  Urquhart.  Iron 

Age,  vol.  105,  no.  20,  May  13,  1920.  pp.  1375-1379,  9  figs.  System  covering 
ordering,  planning,  scheduling  and  dispatching  in  use  by  Brown  &  Sharpe 
Mfg.  Co. 

Shipyards.  Industrial  Organization  Applied  to  SUpyard  Management,  Norman 

Howard  Indus.  Management,  vol.  60,  no.  1,  July  1920,  pp.  38-42,  7  figs. 
Elements  worked  out  as  standard  practice  by  Industrial  Management  bection 
of  Emergency  Fleet  Corporation. 

Stohekeeping.  Scientific  Management— XIV,  Henry  Atkinson.  Eng  &  Indus 

Management,  vol.  3,  no.  25,  June  17,  1920,  pp.  771-774,  3  figs.  Methods  of storekeeping. 

See  also  Time  Study. 

INLAND  WATERWAYS 

Automotive  Shipments.  Water  Borne  Transportation  tor  Automotive  Shipments. 

George  E  Quisenberry.  Automotive  Industries,  vol.  43,  no.  1,  July  1,  iy.iU, 

pp.  28-30,  1  fig.  Survey  of  possibilities  of  such  transportation  based  upon 
experience  of  several  companies. 

Transport  vtion  Rates.  Influence  of  Capacity  of  Ships  Upon  Transportation  Rates 

in  Canals  (Influence  de  la  capacité  des  bateaux  sur  les  frais  de  transports  par 

canaux),  M.  GaUiot.  Annales  des  Ponts  et  Chaussées,  vol.  54,  no.  1,  Jan.-Feb. 
1920  pp.  39-61.  Procedure  is  suggested  for  calculating  most  economical  tonnage 

f  o^ships  operating  in  canal  in  terms  of  total  cost  of  construction,  operation  and 
maintenance  of  canal,  total  traflic  it  carries,  etc. 

INSULATORS,  ELECTRIC 

Suspension.  Electrical  Characteristics  of  the  Suspension  Insulator— II,  F.  W.  Peek, 
fr  n  Am.  Inst.  Elec.  Engrs.,  vol.  30,  no.  7,  July  1920,  pp.  623-630,  23  figs 
Duties  of  line  insulators  at  voltages  above  100  kv.  are  reviewed  and  compared 
with  duties  imposed  by  lower  voltages.  „      -     t    t>  j 

Unit  Voltage  Duties  in  Long  Suspension  Insulators,  Hams  J.  Kyan  ana 

Henry  H.  Henline,  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  7,  July  1920,  pp. 
631-636,  21  figs.  Potentiometer  measurements  were  made  of  maximum  and 

average'voltage  duties  occurring  in  strings  made  up  of  10-in.  cap  and  pin  type unita  wherein  numbers  of  units  were  varied  from  2  to  20.  It  is  concluded  that 

suspension  insulator  units  in  common  use  can  be  satisfactorily  employed  for 
make-up  of  insulators  for  250-kv.  lines,  and  that  static  shields  m  requisite  forms 
will  lower  maximum  unit  voltage  duties  so  as  to  permit  satisfactory  insulation 
of  lines  for  use  of  voltages  far  above  150  kv. 

IRON-CARBON  ALLOYS 

Graphitization.  On  the  Graphitization  in  Iron-Carbon  Alloys,  Kuniichi  Tawara 
and  Genshichi  Asahara.  Jl.  College  of  Eng.,  Tokio  Imperial  University,  vol. 
9,  no.  6,  Nov.  25,  1918,  pp.  197-237,  38  figs,  partly  on  12  supp.  plates.  Various 
alloys  with  carbon  content  ranging  from  2  to  4  per  cent  were  cast  under  different 
conditions.  Factors,  such  as  casting  temperature,  temperature  of  mold,  time 
and  mode  of  cooling,  were  found  to  do  nothing  more  than  define  solidifying 
velocity  of  molten  metal  and  cooling  velocity  of  it  after  solidification.  It  is 
concluded  that  under  the  same  conditions  the  higher  the  temperature  of  a 
molten  is,  the  more  graphitization  occurs.  Graphite  was  produced  at  tem- 

peratures of  1100  deg.  cent,  and  1000  deg.  cent.,  the  former  being  the  more 
favorable  while  it  was  not  at  temperature  of  900  deg.  cent. 

IRON  FOUNDING 

Ingot  Mold  Casting.  Large  Ingot  Mold  Casting.  Iron  Age,  vol.  105,  no.  20.  May 
13,  1920,  pp.  1365-1366,  3  figs.  Molding  and  pouring  problems  in  making 
114-ton  iron  mold. 

Modern  Practice.  How  Machine  Castings  Are  Made.  Foundry,  vol.  48,  no.  10, 
May  15,  1920,  pp.  379-383,  S  figs.  Practice  of  modern  foundry  company. 
Mechanical  equipment  makes  it  possible,  it  is  said,  to  produce  castings  con- 

forming to  severe  specifications  with  unskilled  labor. 

Pouring  Direct  from  Blast  Furnace.  Making  Ore  Pile  Part  of  Automotive  Plant, 
F.  L.  Prentiss.  Iron  Age,  vol.  105,  no.  19,  May  6,  1920,  pp.  1295-1302,  14  figs, 
partly  on  supp.  plate.  Plan  of  Henry  Ford  to  pour  castings  direct  from  blast 
furnace. 

KILN  DRYING 

See  Aircraft  Construction  Materials. 

'   LATHES 

Increasing-Lead  Screw  Cutting.  Screws  with  an  Increasing  Lead.  Machy. 
(Loud.),  vol.  16,  no.  398,  May  13,  1920,  pp.  173-174.  Lathe  for  machining 
such  screws. 

Line-Bearing  and  Flange-Turnkng.  Wickes  Crankshaft  Line-Bearing  and  Flange- 
Turning  Lathe,  J.  V.  Hunter.  Am.  Mach.,  vol.  63,  no.  3,  July  IS,  1920,  pp. 
99-100,  4  figs.  Line  of  lathes  specially  adapted  to  turning  hue  bearings  and 
flanges  on  automotive  crankshafts. 

LEAD  METALLURGY 

Roasting  and  Smelting.  Roasting  and  Lead-Smelting  Practice  at  the  Port  Pirie 
(S.  A.),  Plant  of  the  Broken  Hill  Association  Smelters  Proprietary,  Ltd.,  Gilbert 
Rigg.  Bui.  of  Insts.  of  Min.  &  Metallurgy,  no.  188,  May  1920,  15  pp.  Ex- 

periments which  led  to  adoption  of  double  Dwight-Lloyd  method. 

LIGHTING 

Factory.  High  Intensity  Factory  Illumination,  M.  A.  Smilari.  Iron  Age,  vol.  105, 
no.  21,  May  10,  1920,  pp.  1428-1431,  5  figs.  Economic  and  social  effects.  Speci- 

fications for  artificial  sources  of  light.  Range  of  intensities  for  various  kinds  of 

work. 
Illumination  Intensity.  Predetermining  Foot-Candle  Illumination,  I.  W.  Gross. 

Elec.  World,  vol.  75,  no.  25,  June  19,  1920,  pp.  1423-1425,  2  figs.  Chart  for 
determining  vertical  illumination  on  horizontal  plane  at  any  distance  below 
center  of  light  from  2  ft.  up  to  100  ft.  and  along  horizontal  plane  up  to  distance 
of  300  ft.  on  each  side  of  unit. 

LIGNITE 

Surface  Mining,    .\pparatus  for  Handling  Lignite  in  Surface  Mining  (Braunkohlen- 
■    forderbahnen).     W.  Metz.     Fôrdertechnik  u.  Frachtverkehr,  vol.  13,  no.   1, 

Jan.  9,  1920,  pp.  4-7,  10  figs.     Describes  improvements  in  excavating  and  trans- 
porting which  have  reduced  costs  of  operation. 

LOCOMOTIVE  BOILERS 

Superheater  Locomotive.  Locomotive  Boilers.  Ry.  Engr..  vol.  41,  no.  485,  June 
1920,  pp.  254-258,  9  figs.  Sectional  drawings,  etc.,  of  large  boilers  utihzed  by 
Lancashire  and  Yorkshire  Ry.  Co.  on  0-8-0  type  superheater  locomotives. 

L'OCOMOTIVES 

Auxiliaries,  Air  Consumption  op.  Air  Consumption  of  Locomotive  AuxUiaries. 
Ry.  Mech.  Engr.,  vol.  94,  no.  6,  June  1920,  pp.  395-398,  3  figs.  Cost  of  wasted 
air  shown  and  condemning  limits  proposed  to  raise  standard  of  maintenance. 
Abstract  of  committee  report  and  discussion,  presented  at  annual  convention 
of  Air  Brake  Assn. 

Rebuilding.  A  Useful  Locomotive  Rebuild.  Ry.  Engr.,  vol.  41,  no.  485,  June  1920, 

pp.  259-262,  7  figs.  Illustrated  description  of  rebuilding  of  class  "E"  express locomotive. on  South-Eastern  &  Chatham  Ry.,  special  features  being  small  in- 
crease in  weight  and  greatly  increased  efficiency. 

Repair  Costs.  Reducing  Cost  of  Locomotive  Repairs,  S.  W.  Mullinix.  Ry.  Rev., 
vol.  66,  no.  20,  May  15,  1920,  pp.  795-797.  Rearranging  and  regrouping 
machines,  dividing  shops  into  separate  departments  and  other  means  of  reducing 
costs.     Paper  read  before  West.  Ry.  Club. 
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NICKEL 

Rolled  Shapes.  Rolled  Products  of  09  per  cent  Nickel,  Edwin  F.  Cone.  Iron 
Age,  vol.  105.  no.  25,  June  17,  1920.  pp.  1713-1716,  9  figs.  Open-hearth  treat- 

ment w^ch  makes  possible  rolling  of  same  shapes  now  produced  in  mild  steel. 

NICKEL-CHROME  STEEL 

Brittlen-ess.  Brittleness  in  Nickel-Chrome  and  Other  Steels. — 11,  F.  Rogers. 
Annual  Meeting.  Iron  &  St-^el  Inst..  May  6  &  7,  1920.  5  pp.  2  figs.  Heating  and 
cooling  curves  constructed  from  data  obtained  experimentally.  First  paper 
was  published  in  Jl.  Iron  &  Steel  Inst.,  no.  2,  1919,  pp.  325-328. 

NICKEL  PLATING 

See  Alumimtm  Alloys,  Nickel  Plating. 

NON-FERROUS  METALS 

Spécifications.  Report  of  Committee  B-2  on  Non-Ferrous  Metals  and  Alloys. 
Twenty-Third  Annual  Meeting.  Am.  Soc.  for  Testing  Matls.,  June  22-25,  1920, 
33  pp.  Revised  specifications  for  copper  bars  for  locomotive  staybolts,  and  for 
aluminum  ingots  for  remelting  and  rolling;  also  revised  methods  for  chemical 
analysis  of  alloys  of  lead,  tin,  antimony  and  copper. 

OFFICE  MANAGEMENT 

OXY-ACETYLENE    CUTTING 

Developments.  Recent  Developments  in  Oxygen  Cutting,  Stuart  Plumley  andi 
F.  J.  Napolitan.  Iron  Age,  vol.  105,  no.  22,  May  27,  1920,  pp.  1505-1506,  1  fig. 
Development  quoted  as  most  interesting  wliich  has  occurred  recently  is  suc- 

cessful cutting  of  cast  iron.  Theory  and  principles  of  oxy-acetylene  cutting 
of  cast  iron  are  discussed. 

OXY-ACETYLENE  WELDING 

Pipe  Mains.  Oxy- Acetylene  Welding  of  Pipe  Mains.  Alfred  S.  Kinsey.  Welding_ 
Engr.,  vol.  5,  no.  6.  June  1920,  pp.  30-32.  and  p.  38,  4  figs.  Method  of  welding 
joints  on  top  of  ditch  and  turning  pipe  to  meet  convenience  of  welder  is  said  to- 
be  most  efficient  and  economical. 

PARACHUTES 

Stability.  Stability  of  the  Parachule  and  Helicopter,  H.  Bateman.  _  Nat.  Advisory 
Committee  for  Aeronautics,  report  no.  80,  1920,  11  p.  Mathematical  theory. 

PAVEMENTS.  ASPHALT 

Asphalt-Cement  Specifications.  Asphalt  Cement  Qualities  and  Tests  Needed  in- 
Specifications  for  Sheet  Asphalt  and  Asphalt  Concrete  Pavements,  J.  W. 
Howard.  Mun.  &  County  Eng..  vol.  58,  no.  6,  June  1920.  pp.  236-236.  Qua- 

lities recommended  to  be  specified  include  ductility,  specific  gravity,  penetration, 
and  freedom  from  volatile  oil. 

Principles.  Getting  the  Office  Work  Done — I.  Wallace  Clark.  Indus.  Manage- 
ment, vol.  60,  no.  1.  July  1920.  pp.  13-16,  3  figs.  Apphcation  of  principles  of 

industrial  management  to  organization  and  management  of  offices. 

See  Petroleum. 

OIL 

OIL  ENGINES 

Steinbecker  Solid-Injection.  The  Steinbecker  Solid-Injection  Engine.  Motor- 
ship,  vol.  5.  no.  7.  July  1920.  pp.  625-626,  3  figs.  Constant-pressure  oil  engine, 
built  by  German  Automobile  Construction  Co.,  Ltd.,  Berlin,  and  Hanover 
Machine  Co.     (To  be  continued.) 

«See  also  Diesel  Engines,  Heavy-Oil  Engines. 

PAVEMENTS.  ASPHALTIC  CONCRETE 

Merits  of.  The  Merits  of  Asphaltic  Concrete  Pavements.  W.  H.  Connell.  Contract. 
Rec.  vol.  34,  no.  25,  June  23,  1920,  pp.  603-605.  Importance  of  properly  main- 

taining asphaltic  concrete  roads  in  order  to  get  maximum  service  from  them  is- 
pointed  out.  As  instance  of  successful  maintenance.  Grand  Boulevard  and 
concourse  of  New  York  City,  built  in  1910  and  still  in  perfect  condition,  is  in- dicated. 

PAVEMENTS,  BITUMINOUS 

Construction  Methoos.  Bituminous  Paving  Suggestions.  Theodor  S.  Oxholm. 
Public  Works,  vol.  48,  no.  IS.  May  15.  1920.  pp.  425-426,  1  fflg.  Corrugating 
base  to  prevent  creeping  of  asphalt  surface,  use  of  old  macadam  as  base,  softness- 
of  asphalt  that  gives  best  results,  and  laying  next  to  rails. 

OIL  FIELDS PETROLEUM 

V  4.LUATI0N.  The  Classification  of  Undeveloped  Oil  Lands  for  Purposes  of  Valuation, 
Carl  H.  Beal.  Economic  Geology,  vol.  55,  no.  4.  June  1920,  pp.  315-327, 
1  fig.  Based  on  answers  to  questionnaire  sent  to  geologists  and  petroleum  engi- 

neers requesting  their  views  on  tentative  definitions. 

OIL  FUEL 

Burning.  Recent  Developments  in  the  Design  of  Oil-Burning  Furnaces  (Les  plus 
récents  procédés  de  chauffage  au  mazout).  G.  Lechartier.  Technique 
Moderne,  vol.  12,  no.  3.  March  1920,  pp.  116-123,  25  figs.  Attention  is  directed 
to  adaptation  to  oil-burning  of  boilers  built  to  burn  coal.  One  installation  in 
Berlin  and  another  in  Rotterdam  are  described.  Results  of  service  tests  of 
various  classes  of  oil  fuels  conducted  at  works  of  Smith  Dock  Co. .North  Shields, 
England,  are  quoted. 

Economy.  Economies  Obtained  in  Burning  Oil  .Robert  Sibley  and  C.  H.  Delanv. 
Elec.  World,  vol.  75.  no.  26,  June  26,  1920,  pp.  14S3-14S4.  Results  obtained  at 
three  Arizona  plants. 

Industrial  Demand.  Industrial  Demand  for  Oil  as  a  Fuel,  George  Otis.  Smith. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  6.  June  1920..  pp.  365-367.  It  is  stated 
that  first  three  months  of  1920  have  established  rate  of  domestic  production  that 
if  unchecked  will  reach  a  total  of  415,000,000  barrels.  Paper  read  before  Am. 
Iron  &  Steel  Inst. 

OPEN-HEARTH  FURNACES 

France.  The  Tilting  Open  Hearth's  Future  in  France.  Iron  Age,  vol.  105,  no.  22, 
May  27, 1920.  pp.  1499-1500.  Superiority  of  basic  open-hearth  steel  over  basic 
bessemer  steel  is  pointed  out  and  increasingly  large  demand  in  Europe  for  former 
kind  of  material  is  noted.     Translated  from  Revue  de  Métallurgie. 

Gas-Fired.  The  Heating  of  Open-Hearth  Furnaces  mth  Lignite  Producer  Gas  (Die 
Beheizung  von  Martinofen  mit  Braunkohlengeneratorgas),  Stahl  u.  Eisen, 
vol.  40,  no.  17,  April  29,  1920,  pp.  565-567  and  (discussion),  pp.  567-568.  It 
is  pointed  out  that  in  gasification  of  briquets  in  producers,  special  attentioh 
should  be  given  to  clinker,  and  addition  of  steam  is  necessary  to  insure  good 
quality  of  gas  and  to  maintain  as  even,  not  too  high  temperature,  which  is 
also  necessary  for  production  of  tar.  Report  from  steelworks  committee  of 
Assn.  German  Foundrymen.  ^ 

OSCILLATIONS 

See  Ionic  Valves,  Oscillations. 

Consumption  in  U-  S.  The  Industrial  Demand  for  Oil  and  the  Available  Supply,. 
George  Otis  Smith.  Automotive  Industries,  vol.  42.  no.  25,  June  17,  1920,. 
pp.  1419-1421.  Warning  is  issued  that  rate  of  consumption  of  oil  in  United 
States  exceeds  rate  of  production.  Total  consumption  for  year  at  present  rate 
would  be  490,000,000  bbl.,  while  production  is  expected  to  be  415,000,000  bbl. 

Resources  of  U.  S.  Industry's  Need  of  Oil.  George  Otis  Smith.  Iron  Age.  vol.  105, 
no.  23,  June  3. 1920,  pp.  15S4-1586.  Warning  is  issued  that  oil  demand  in  United. 
States  is  now  in  excess  of  supply.  First  three  months  of  1920,  it  is  said,  have 
established  rate  of  domestic  production  that  if  unchecked  will  mean  415,000,000 

bbl.  for  year,  and  rate  of  consumption  that  will  make  year's  requirements  more than  490,000.000  bbl.     Paper  read  before  Am.  Iron  and  Steel  Inst. 

PETROLEUM  INDUSTRY 

Details  of.     The  Petroleum  Industry  (L'industrie  du  pétrole),  H.  Pouleur,     Revue 
universelle  des  Mines,  vol.  3,  no.  1,  Sept.-Oct.  1919,  pp.  1-71,  Composition  of 

'  raw  oil  is  taken  up,  together  with  its  transportation,  its  storage,  and  processes  of 
distillation  are  classified,  and  properties  and  uses  of  each  explained. 

PIERS 

Concrete  Roof  Trusses.  Precast  Concrete  Roof  Trusses  in  Panama  Pier  Shed,  Guy 
W.  True.  Eng.  News-Rec,  vol.  84.  no.  26,  June  24.  1920,  pp.  1232-1238.  9  figs. 
Discussion  of  feasibility  of  concrete  roof  trusses  with  comparisons  of  cost  data 
between  two  similar  sheds,  one  with  reinforced-concrete  roof  trusses  and  one  of 
structural  steel. 

PILES 

Sheet,  Tests  of.     Tests  of  Solid  and  Laminated  Wood  Sheetpiles.     Eng.  News-Rec. 
vol.  84,  no.  25.  June  17.  1920.  pp.  1201-1202.     Tests  made  at  Cornell  University 
on  quarter-scale  models  under  bending  loads. 

PIPE,  CONCRETE 

Centrifugal  Process.  The  Manufacture  of  Concrete  Pipes  by  "Hume"  Centrifugal. Process.  W.  Wolstenholme.  Jl.  South  African  Instn.  Engrs..  vol.  IS,  no.  10„ 
May  1920,  pp.  175-181  and  (discussion),  pp.  181-184,  8  figs.  Process  at  factory- 
of  Hume  Pipe  Co.,  Gerniiston,  South  Africa. 
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R-MLWAYS 

SotTTH  America.  Railway  Equipment  in  South  America,  J.  P.  Risque.  By  Mecli. 
Engr..  vol.  94;  no.  6,  June  1920,  pp.  364-36S,  13  figs.  About  65  per  cent  of 
roads  are  owned  and  controlled  by  British  capital  and  operated  by  British 
nationals.     Equipment  used  is  generally  of  British  type. 

Traction  on  Heavy  Gradients.  Traction  on  Heavy  Gradients  by  Means  of 
Auxiliary  Adhesion,  Ch.  Dantin.  Bui.  Int.  Ry.  Assn.,  vol.  2,  no.  5,  May  1920, 
pp.  272-2S4,  1 1  figs.  Use  of  Hanscotte  system  for  haulage  of  artillery  trains. 
Translated  from  Genie  Civil. 

ROADS,  CONCRETE 

California.  Reinforcing  Concrete  Pavements  on  Cahfornia  Highways.  Eng.  News- 
Rec.,  vol.  84,  no.  26,  June  24,  1920,  p.  1255,  1  fig.  Transverse  bars  used  to 
prevent  cracks  from  widening  and  to  maintain  surface  continuity. 

Proportioning  Aggregates.  New  Ideas  Applied  to  Cement  Concrete  Roads,  W.  P. 
Near.  Contract  Rec,  vol.  34,  no.  25,  June  23  1920,  pp.  605-608.  Abrams'  table 
of  proportions  and  quantities  for  one  cubic  yard  of  concrete,  based  on  laboratory 
investigations.  Suggestions  in  regard  to  specification  for  consistency.  Paper 
read  before  Canadian  Good  Roads  Congress. 

•  RECTIFIERS 

r^lECHANlCAL.  Mechanical  Alternating-Current  Rectifiers  (Le  redressement  des 
courants  alternatifs  par  des  appareils  mécaniques),  Alfred  Soulier.  Revue 
générale  de  l'Électricité,  vol.  7,  no.  19,  May  8,  1920,  pp.  619-625,  10  figs. 
Apparatus  designed  by  WTiter. 

RIVETED  JOINTS 

Tests.  Experiments  on  Riveted  Joints.  James  Montgomerie,  Shipbuilder,  vol.  22, 
no.  117,  May  1920,  pp.  335-338.  Experiments  undertaken  at  Proving  House 
in  Glasgow  at  instance  of  Committee  of  Lloyd's  Register  of  Shipping. 

REFRACTORIES 

Rese  ̂ rch  Committee  Report.  Report  of  Refractory  Materials  Research  Committee, 

'  Gas  Jl..  vol.  150.  no.  2978,  June  S,  1920,  pp.  576-583,  2  figs.  Committee  report of  Instn.  of  Gas  Engrs.  Experiments  are  described  which  were  performed  to 
ascertain  conditions  required  for  successful  casting  of  refractory  ware  containing 
high  percentage  of  grog.  Comparative  tests  were  also  reported  of  machine  made 
aiid  hand-made  silica  bricks.  Measured  specific  heats  of  various  refractory 
materials  at  high  temperatures  are  included. 

REFRIGERATING  PLANTS 

AMaiONl.A-CoMPRESSlON.  Two  Indirect  Methods  of  Finding  the  Weight  of  Ammonia 
in  Circulation  in  Compression  Refrigeration,  J.  W.  Gavett.  Jr.  Power,  vol.  51, 
no.  26,  June  29.  1920.  pp.  1042-1045.  6  figs.  Non-mechanical  methods  of  com- 

puting weight  of  ammonia  by  means  of  pressure-volume  charts  and  temperature- 
entropy  charts  of  ammonia  cycle. 

Ammonia  Leaks.  Testing  for  Ammonia  Leaks  in  Refrigerating  Plants,  B.  E.  HUl. 
Power,  vol.  51.  no.  24,  June  15,  1920,  pp.  955-956.  Directions  for  testing  for 
ammonia  leaks  with  phenolphthalein  and  sulphur  sticks. 

REFRIGERATION 

Ethtl  Chloride.  Properties  of  Ethyl  Chloride,  G.  C.  Hodgson  and  Albert  Hen- 
ning.  Refrig.  World,  vol.  65,  no.  6.  June  1920.  pp.  16-18  and  p.  26.  Table 
giving  results  of  two-ton  Clothel  refrigerating  machine  is  included. 

Research  in.  Education  and  Research  in  the  Refrigerating  Industry,  J.  Wemyss 
Anderson.  Proc.  Cold  Storage  &  Ice  Assn..  vol.  14.  1917,  pp.  5-15  and  (discus- 

sion), pp.  16-30.  Suggests  that  Cold  Storage  &  Ice  Assn.  petition  Government 
to  subsidize  Association  Internationale  du  Froid,  foster  research  and  approve 
formation  of  Schools  of  Refrigeration. 

RESEARCH 

Briqtjetting  Plant.  Experimental  Briquetting  Plant,  Albert  L.  Stillman.  Chem. 
&  Metallurgical  Eng.,  vol.  22,  no.  22,  June  2,  1920,  pp.  1035-1038,  4  figs. 
Outhne  of  briquetting  research  work  in  General  Briquetting  Co.'s  experimental 
plant. 

Government.al  Co-operation  in.  The  Economic  Importance  of  the  Scientific  Work 
of  the  Government,  E.  B.  Rosa.  Jl.  Washington  Acad,  of  Science,  vol.  10,  no. 
12,  June  19,  1920,  pp.  341-382,  3  figs.  Benefits  resulting  to  the  public  from 
governmental  co-operation  in  industrial  research  arc  pointed  out.  Reasonables- ness  of  Government  assisting  and  leading  in  research  work  is  determined  from 
analysis  of  present  national  budget,  in  which  only  one  per  cent  of  total  is 
dedicated  to  research,  education  and  development  of  municipal  work.  Govern- 

ment, it  is  concluded,  should  co-operate  withtindustries  in  peace  as  earnestly  and 
as  effectively  as  industries  co-operated  with  it  in  war. 

Photobibliographic  Methods.  Photobibliographic  Research  Methods — The  Com- 
pilation of  Technical  Data  with  the  Aid  of  Photography,  Arthur  Worischek.  Jl. 

Indus.  &  Eng.  Chem.,  vol.  12,  no.  7,  July  1920.  pp.  679-682.  2  figs.  Need  for 
portable  and  cheaply  operated  photographic  device  for  copying  illustrations  and 
articles  on  file  in  reference  libraries  is  pointed  out.  It  is  beheved  that  a  device 
combining  operating  principles  of  existing  bromide  paper  copying  machines  and 
self-illuminated  meter-reading  cameras  would  prove  to  be  valuable  aid  in  data 

compilation  and  simple  enough  in  operation  for  use  by  non-technical  clerical assistants. 

Tables.  Prepar.ation  of.  The  Rapid  Preparation  of  Tables,  J.  C.  Witt,  Jl.  Indus. 
&  Eng.  Chem.,  vol.  12,  no.  6.  June  1920.  pp.  591-592.  Illustrates  simplification 
of  computation  of  results  obtained  in  laboratory  tests  by  constructing  expres- 

sion indicating  progressional  value  of  series. 

See  also  Chemistry,  Research  in:  Electrical  Engineering,  Research  Problems; 
Frozen-Meat  Industry,  Research  in:  Gas,  Research:  Gas  Industry,  Coal  Research 
Work;  Heating  and  Ventilation,  Research;  Hydraulics,  Research;  Refrigeration, 
Research    in. 

RESERVOIRS 

\oRTH  Carolina.  Master  Storage  Reservoir  for  Southern  Power  Company's  System. W.  S.  Lee  and  Richard  Pfaehler.  Elec.  World,  vol.  75,  no.  23,  June  5,  1920, 
pp.  1299-1303,  10  figs.  Features  of  Bridgewater  reservoir  which  provides 
storage  for  seven  hydroelectric  plants  of  Southern  Power  Co.  and  detail  of 
25,000  kva.  Bridgewater  Station  at  this  reservoir. 

ROAD  CONSTRUCTION 

Georgia  Contract  Form.  Georgia's  New  Road  Contract,  Public  Works,  vol.  48. 
no.  23.  June  19.  1920.  pp.  534-336.  Form  which  State  Higliway  Department  is 
intending  to  try  out,  involving  estimate  by  contractor  and  fee  or  profit  varying 
inversely  as  actual  cost. 

ROAD  MATERIALS 

Oils,  Asphalt  Content  of.  The  So-Called  Asphalt  Content  of  Road  Oils,  B.  A. 
Anderton  and  D.  G.  Taylor.  Twenty-Third  Annual  Meeting,  Am.  Soc.  for 
Testing  Matls.,  June  22-25,  1920.  7  pp.  1  fig.  Investigation  of  Bur.  of  Pubhc 
Roads  of  value  of  determining  asphalt  of  100  penetration  in  road  oils  in  differen- 

tiating between  various  types  and  consistencies  of  oils.  As  a  general  conclu- 
sion, it  is  believed  that  percentage  of  asphalt  gives  no  information  on  suitabihty 

of  a  road  oil  for  a  given  purpose  that  is  not  adequately  indicated  by  other  well 
standardized  tests. 

ROCK 

Deval  Abrasion  Test.  The  Standard  Deval  Abrasion  Test  for  Rock,  F.  H.  Jackson. 
Twenty-Third  Annual  Meeting,  Am.  Soc.  for  Testing  Matls.,  June  22-25,  1920, 
14  pp.  6  figs.  Results  of  tests  made  in  laboratory  of  Bur.  of  Public  Roads  in 
connection  with  proposed  changes  in  Deval  abrasion  test  for  rock.  It  is  con- 

cluded that  results  of  standard  Deval  abrasion  test  as  conducted  in  usual  way  are 
accurate  to  within  one  per  cent. 

ROCK  DRILLS 

Hammer,  Hose  Fittings  for.  Standardization  of  Hose  Fittings  for  Hammer  Rock 
Drills,  George  H.  Oilman.  Eng.  &  Min.  JL,  vol.  109,  no.  23,  June  5,  1920,  pp. 
1252-1255, 18  figs.  Conical  joint,  standard  pipe  threads,  and  use  of  beat-treated steel  are  suggested. 

ROLLING  MILLS 

Power  Drives.  Power  Drives  for  RoUing  Mills,  W.  O.  Rogers.  Power  ,vol.  51,  no. 
24,  June  15,  1920,  pp.  982-966,  5  figs.  Several  types  of  mills  are  described, 
together  with  details  regarding  process  in  rolling  steel  into  various  products,  from 
ingot  into  slabs,  billets.,  skepl,  plates  and  pipes. 

Sheet.  Bethlehem's  Sheet  and  Tin  Plate  Mills.  Iron  Age,  vol.  103,  no.  21,  May  20, 
1920,  pp.  1433-1435,  1  fig.  Description  of  arrangement  and  equipment  of  sheet 
mills,  together  with  account  of  enlarged  tin  plate  department  of  Maryland  plant. 

Wider  Sheet  Bars  Advocated.  Clement  F.  Poppleton.  Iron  Age,  vol. 
105,  no.  20,  May  13,  1920.  pp.  1359-1363,  4  figs.  Matter  of  balanced  rigging  in 
stands.     Economics  calculated  and  two  layouts  shown  by  way  of  illustrations. 

Ship-Plate.  The  Dominion  Iron  and  Steel  Company's  New  Ship-Plate  Rolling  Mill. 
H.  E.  Rice.  Can.  Min.  Inst.  Bui.,  no.  97,  May  1920,  pp.  367-377,  6  figs.  Mill 
is  a  110-in.  x  36-in.  three-high  plate  mill  of  Lauth  type.  It  consists  of  one 
stand  of  rolls  served  by  tilting  tables  and  is  driven  by  4000  h.p.  82-r.p.m. 
motor  through  set  of  cut  herringbone  pinions. 

ROOF  TRUSSES 

See  Piers,  Concrete  Roof  Trusses. 

RUBBER 

Analt.sis.  .4  Direct  Method  for  the  Determination  of  Rubber  Hydrocarbon  in  Raw 
and  Vulcanized  Rubber,  W.  K.  Lewis  and  W.  H.  McAdams.  Jl.  Indus.  &  Eng. 
Chem.,  vol.  12,  no.  7,  July  1920,  pp.  673-676,  1  fig.  Working  with  filtered  car- 

bon tetrachloride  solution  of  acetone-extracted  plantation  pale  crêpe,  it  is  said 
to  have  been  shown  by  a  volumetric  method  involving  a  double  titration  that 
bromide  consumption,  corrected  for  observed  substitution,  is  true  measure  of 
pure  rubber  hydrocarbon  present. 

Stress-Strain  Curve.  Some  Aspects  of  the  Rubber  Stress-Strain  Curve,  William 
B.  Wiegand.  Can.  Chem.  Jl.,  vol.  4,  no.  6,  June  1920,  pp.  160-170,  21  figs. 
Survey  of  researches  made  by  various  investigators. 
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STEEL.  HEAT  TREATMENT  OF 

Control.  Relationship  Between  Dendritic  Structure  and  Ferrite  Mesh,  Federico 
Giolitti,  Ciiem.  &  Metnllurgical  Eng..  vol.  22,  no.  20,  May  19,  1920,  pp. 
921-929,  42  figs.  It  was  found  in  experimental  researches  in  steel  metallurgy 
that  fir-tree  cr>'stals  do  not  influence  directly  location  of  ferrite  shells  either 
in  ingot  structure  or  after  drastic  heat  treatments,  while  physical  properties 
of  normalized  castings  depends  primarily  on  an  improvement  of  pearlitic 
kernels  by  gradual  diffusion  of  segregates.  From  studies  On  the  Control  of  the 
Preliminar>'  Heat  Treatment  of  Steel  in  Large  Masses,  published  in  Metallurgia 
Italiana,  1913. 

Hich-Chromicm  Steel.  The  Heat-Treatment  of  a  High-Chromium  Steel, 
H.  J.  French.  Jl.  Soc.  Automotive  Engrs..  vol.  7,  no.  1,  July,  1920.  pp.  103- 
109,  10  figs.  Experimental  determination  of  effect  of  various  heat-treatments 
on  tensile  properties  of  steel  containing  about  11  to  15  per  cent  of  chromium 
and  from  0.20  to  O.-IO  per  cent  of  carbon  (stainless  steel).  With  increasing 
ciuenching  temperature  hardness  as  measured  by  Brinell  and  Shore  instruments 
increased  until  temperature  of  about  19.50  deg.  fahr.  was  reached.  Quenching 
from  about  1750  deg.  fahr.  developed  best  combination  of  strength  and  ductihty, 
which  was  not  coin'cident  with  range  of  maximum  hardness.  Ductility  as 
measured  by  elongation  and  reduction  in  area  was  very  low  in  samples  quenched 
from  1S50  deg.  fahr.  or  above. 

Locomotive  Forgings.  Notes  on  the  Heat  Treatment  of  Tjocomotive  Forgings 
and  Similar  Parts,  Lawford  H-  Fry.  Jl.  Am.  Steel  Treaters  Soc,  vol.  2,  no.  9, 
June  1920,  pp.  435-441,  1  fig.  Tables  of  quenching  speeds  and  resulting  physical 
properties. 

Microscopic  Studt.  The  Microscope  and  the  Heat  Treatment  of  Steel,  Albert 
Sauveur.  Iron  Age,  vol.  105,  nos.  23  and  25  (Discussion),  June  3  and  17, 
1920,  pp.  15S6-1589,  10  figs,  and  1717-1720.  S  figs.  Photomicrographs  illustrat- 

ing various  transformations  in  structure  and  properties  under  thermal  condi- 
tions.    Paper  read  before  Am.  Iron  and  Steel  Inst. 

Partial  Cementation.  Partial  Cementation  of  Steel  bv  Means  of  Sohd  Cements, 
Gordon  A.  Webb.  JI.  Am.  Steel  Treaters  Soc,  vol.  2.  no.  9,  June  1920,  pp. 
442-450.  Properties  acquired  by  steels  of  different  composition  by  carbur- ization. 

Plant.  Heat  Treatment  for  Continuous  Operation,  L.  W.  Heiser  and  J.  L.  M'Cloud. 
Am.  Drop  Forger,  vol.  6,  no.  6,  June  1920,  pp.  272-274,  2  figs.  Proposed  heat- 
treating  plant,  designed  to  treat  100,000  lb.  of  work,  in  which  the  operation 
is  continuous. 

STEEL,  HIGH-SPEED 

Tests.  A  Comparative  Test  Upon  High-Speed  Steels — III,  A.  J.  Langhammer. 
Chem.  &  Metallurgical  Eng.,  vol.  22,  no.  20,  May  19,  1920,  pp.  939-942,  2  figs. 
Detailed  description  of  method  of  procedure  in  testing  16  different  commercial 
jarands  of  high-steel  tool  steel,  together  with  data  as  to  performance  of  each 
individual  tool,  its  chemical  composition,  heat  treatment,  and  hardness. 

STEEL  INDUSTRY 

Outlook.  What  the  Outlook  is  for  Iron  and  Steel,  John  A.  Topping.  Iron  Age, 
vol.  105.  no.  19.  May  6,  1920,  pp.  1307-1308.  Supply  is  said  not  to  have 
caught  up  with  demand,  but  prices  are  not  considered  to  be  relatively  high. 

STEEL  MANUFACTURE 

Acid  Opex-Hearth  Process.  The  Acid  Open  Hearth  Process,  B.  E.  L.  DeMaré. 
Iron  Age,  vol.  105.  no.  23,  June  3,  1920,  pp.  1589-1593. 1  fig.  Practice  as  carried 
out  in  open-hearth  department  of  Nicetown  Plant  of  Midvale  Steel  and  Ord- 

nance Co.,  Philadelphia.     Paper  read  before  Am.  Iron  and  Steel  Inst. 

Bethlehem  Steel  Co.  Features  of  a  Modern  Steel  Plant.  Iron  Age,  vol.  105, 
no.  24,  June  10,  1920,  pp.  1657-1660.  Steps  in  manufacture  of  steel  products 
from  raw  material  at  Maryland  plant  of  Bethlehem  Steel  Corporation. 

Open-Hearth  Process.  Notes  on  the  Acid  Open  Hearth  Process,  B.  De  Mare. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  6,  June  1920,  pp.  318-324  and  p.  385. 
3  figs.  Discussion  of  practice  as  carried  out  in  open  hearth  department  of  Nice- 
town  plant  of  Midvale  Steel  &  Ordnance  Co. 

See  also  Rail 
Gas-Fired. 

,  Pipeless  Electric  Furnaces,  Induction;  Open-Hearth  Furnaces, 

STEEL  MILLS 

Electric  Repair-Shop  Practice.  Steel  Mill  Electric  Repair  Shop  Practice,  A.  J. 
Standing.  Jl.  Engrs.  Club  of  Phila..  vol.  37-5.  no.  186.  May  1920,  pp.  215- 
218.     Practice  of  Bethlehem  Steel  Co.,  Bethlehem,  Pa. 

Electrically  Driven.  Electrically  Driven  Steel  Reversing  Mills,  Fraser  Jeffrey. 
Power,  vol.  51.  no.  26,  June  29,  1920,  pp.  1030-1033,  5  figs.  Tonnage  out- 

put per  cost  of  operation  and  maintenance  rather  than  first  cost,  it  is  said, 
is  basis  on  which  electricity  is  efificiently  replacing  steam  as  a  mill  drive.  An 
installation  is  described  in  which  a  reversing  motor  and  its  necessary  comple- 

ments replaced  an  engine  unit. 

See  also  Signaling,  Acoustic. 

STOKERS 

Tests.  Mechanical  Stoker  Tests.  Jl.  Instn.  Mech.  Engrs.,  no.  4,  May  1920,  .pp. 
281-313  and  (discussion)  pp.  314-428.  Details  of  performance  of  80  typical 
mechanically  fired  "Lancashire"  steam  boiler  plants  in  Great  Britain.  (Con- cluded.) 

STREET  CLEANING 

Sweeping  Costs.  Forms  for  Motor  Sweeper  Cost  Keeping,  John  Townshend  Child. 
Pubhc  Works,  vol.  38,  no.  18,  May  15.  1920,  pp.  417-410,  2  figs.  Methods 
and  forms  devised  in  Rochester,  N.Y.,  for  keeping  cost  records  of  street  sweepers 
for  aid  in  controlling  work,  making  budget  estimates,  comparing  and  purchasing 
equipment,  and  determining  special  assessments. 

STREET  RAILWAYS 

Car  Materials.  Railway  Car  Materials — Steel  II.  Norman  Litchfield.  Elec.  Ry. 
Jl.,  vol.  55,  no.  25,  June  19,  1920.  pp.  1247-1250,  3  figs.  Discussion  of  physical 
and  chemical  properties  necessary  and  their  relation  to  strength  and  durabihty. 

Improving  Service.  Merchandising  Transportation,  F.  G.  Bufîe.  EIoc.  Ry.  Jl-, 
vol.  55,  no.  25,  June  19,  1920.  pp.  1251-1254.  Various  methods  of  disposing 
"of  street  car  rights  by  merchandising  methods"  are  discussed,  including  means 
for  improving  service,  publicity  of  improvements  and  securing  co-operation of  trainmen. 

SUBMARINES 

European  Types.  Submarines  (Les  sous-marins),  À.  M.  Laubeuf.  Revue  de 
l'Ingénieur  et  Index  Technique,  vol.  26,  no.  5,  May  1920,  pp.  491-521.  21  figs. 
Description  of  French,  English  and  German  types.     (Continuation  of  serial.) 

German.  German  Submarines,  A.  W.  Johns.  Shipbuilder,  vol.  22,  no.  117,  May 
1920,  pp.  298-302,  7  figs.  Information  as  to  types,  number,  cost  and  other 
particulara. 

SURVEYING 

Rectangular  Co-ordinate.  Rectangular-Co-ordinates  Used  in  Surveys  and  Maps, 
H.  A.  Foster.  Eng.  News-Rec,  vol.  84,  no.  20,  May  13,  1920.  pp.  962-963, 
1  fig.  Grid  system  based  on  Lambert  projection,  employed  by  armies  in  France, 
is  recommended  for  civilian  practice. 

TAR 

See  Wood,  Tar  Distillation. 

TELEPHONY 

See  Phototelephony;  Radiotelephony, 

TELLURIUM 

See  Selenium. 

TEMPERATURE  CONTROL 

Automatic  Control  of  High  Temperatures.  Iron  Age,  vol.  105,  no.  22, 
May  27,  1920,  pp.  1516-1517,  2  Sgs.  Automatic  recording  controller  manu- 

factured by  Leeds  &  Northrup  Co.,  Philadelphia. 

A.  K.  West.     Int. 
Methods  at  Boston 

TERMINALS.  MARINE 

Freight  Handling.     Freight  Handling  at  Marine  Terminals, 
Mar.  Eng.,  vol.  25,  no.  7,  July,  1920.  pp.  598-600.  4  figs. 
Army  Supply  Base. 

TIDAL  POWER 

Utiliz'.4.tion.  Coupling  of  Electric  Pjants  Utilizing  Tidal  Power  (Couplage  d'usines électriques  utilisant  la  force  des  marées),  Georges  Mangin.  Revue  générale 
de  l'Électricité,  vol,  7,  no.  19,  May  S,  1920,  pp.  626-631.  0  figs.  If  plants  are 
built  at  two  different  points,  so  situated  that  high  tide  in  the  one  corresponds 
to  low  tide  in  the  other,  and  vice  versa,  coupling  of  these  two  plants,  it  is 
observed,  will  secure  continuous  supply  of  power.  Construction  and  coupUng 
of  such  plants  at  St.  Malo  and  Brest  is  studied. 

Utilization  of  Tidal  Energy  at  the  Mouth  of  Rivers  (UtiUsation  de  l'énergie 
de  l'embouchure  des  fleuves) ,  Ch.  Andry-Bourgeois.  Électricien,  vol.  35, 
no.  1253,  June  1,  1920,  pp.  217-219,  1  fig.  Scheme  suggested  consists  in 
building  canal  at  estuary  of  river.  Turbines  placed  at  middle  of  canal  are 
operated  continuously  by  flux  and  reflux  of  water. 

TIME 

Measurement  of.  Representation  and  Measurement  of  Time  (Représentation  et 
mesure  du  temps),  Edouard  Guillaume.  Archives  des  Sciences  physiques  et 

naturelles,  vol.  2,  Mar. -Apr.  1920,  pp.  125-14G.  Kant's  axiom,  different 
times  cannot  be  simultaneous,  is  applied  to  Lorentz*  transformation.  Inves- tigation is  carried  in  light  of  principles  of  theory  of  relativity. 

TIME  STUDY 

Det.uls  of.  Time  and  Job  Analysis  in  Management — IV,  William  O.  Litchner. 
Indus.  Management,  vol.  60,  no.  1,  July  1920,  pp.  28-34,  7  figs.  Details 
and  technique  of  taking  time  studies. 
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WATER  SOFTENING 

Hot  Process.  Development  of  Hot  Process  Water  Softener,  George  Gibson. 
Blast  Furnace  &  Steel  Plant,  vol.  S,  oo.  6,  June  1920,  pp.  325-326,  3  figs. 
Sorge-Cochrane  softener. 

WATER  SUPPLY 

Water,    Power    from.        An     Experimental    Determination    and     Utilization    of 
Wave  Power.  College     of     Eng.,      Tokyo    Imperial  University,  vol.  10» 
no.  1,  June  30,  1919.  pp.  21-36,  6  tigs,  partly  on  supp.  plate.  Describes  appara- 

tus for  measuring  wave  power  consisting  of  float  board  weighted  with  stones 
making  large  pendulum,  which  is  allowed  to  swing  freely  under  stroke  of  waves. 
Amphtude  of  motion  of  pendulum  measured  at  each  stroke  gives  amount 
of  available  energy.  Apparatus  is  also  described  for  compressing  air  in  con- 

tainer by  exposing  grated  opening  of  large  pipe  to  alternate  action  of  wave. 

Booster  Station.  Combined  Gas  and  Motor-Driven  Pressure  Booster  Station, 
A.  E.  Walden.  Power,  vol.  51,  no.  24,  June  15,  1920,  pp.  950-952,  5  figs. 
Details  of  two  pressure  booster  stations,  consisting  of  combination  gas-engine 
and  motor-driven  centrifugal  pump  units  of  75  and  150-h.p.  capacity,  each 
with  pumping  capacity  of  2.000,000  gal.  of  water  daily,  at  55  ft.  to  115  ft.  and 
231  ft.  head  respectively. 

iMoNTRE.\L.  The  Municipal  Water  Supply  of  Montreal.  T.  W.  Lesage.  Can  Engr., 
vol.  3S,  no.  26,  June  24.  1920.  pp.  5S4-5S7,  1  fig.  Water  is  sterihzed  by  hypo- 

chlorite. Average  daily  consumption  for  1919  was  65,046,000  imp.  gal. Paper  read  before  American  Water  Works  Association. 

WATER  TREATMENT 

WAVES 

Force  of.  Estimating.  On  a  Method  of  Estimating  the  Force  of  Waves,  I.  Hiroi.  Jl. 
College  of  Eng.,  Tokyo  Imperial  University,  vol.  10,  no.  1,  June  30,  1919,  pp. 
1-19,  9  figs,  partly  on  supp.  plate.  It  is  concluded  from  study  of  empirical 
formulœ  and  results  of  experiments  that  greatest  intensity  of  wave  pressure 
is  found  near  water  surface,  acting  on  comparatively  small  area.  It  is  believed 
that  mean  intensity  of  pressure  on  large  area  is  hardly  capable  of  direct  meas- 

urement, and  use  of  reliable  formula  is  considered  as  only  practical  method 
for  estimating  probable  mean  wave  pressure  in  any  given  locahty. 

WELDING 

Clat  and  Silica  Removat..  The  Removal  of  Clav  and  Silica  From  Water,'  Otto 
M.  Snuth.  _  Jl.  Am.  Water  Works  Assn.,  vol.  7,  no.  3,  May  1920,  pp.  302-314, 
10  figs.  List  of  electrolytes  is  given  arranged  in  the  order  of  their  efficiencies 
as  coagulants,  and  results  of  tests  with  these  electrolytes  are  presented  in 
diagrammatic  forms. 

Rainfall  AND  High  Bacterial  Count.  An  Inquiry  Into  the  Effect  of  Meteor- 
ological Conditions  Upon  the  Efficiency  of  Storage,  Filtration  and  Chlorination, 

Based  Upon  a  Study  of  the  Hagerstown  Water  Supplv.  Abel  Wolman.  Jl. 
Am.  Water  Works  Assn.,  vol.  7,  no.  3,  May  1920,  pp.  352-363.  Fundamental 
cause  producing  excessive  bacteria  counts  in  tap  water  was  found  to  be  excessive rainfall. 

WATER  WORKS 

Centrifugal  Pumps  in.  The  Use  of  Centrifugal  Pumps  in  Municipal  Water 
Plants.  Russell  A.  Murdoch.  Mun.  &  County  Eng.,  vol.  58,  no.  6,  June  1920, 
pp.  253-255  and  p.  25S,  3  figs.  Performance  curve  of  centrifugal  pump  operat- ing against  constant  head. 

Construction.  Cost-Plus  Contracts  for  Water  Works  Construction,  George  W. 
Fuller.  Can.  Engr.,  vol.  38,  no.  26,  June  24,  1920,  pp.  599-601.  Comparative 
advantages  and  disadvantages  of  cost-plus  and  lump-sum  contracts. 

Electrically  Driven.  The  Application  of  Electric  Motive  Power  to  Small 
Waterworks  Plants  in  Indiana,  D.  D.  Ewing,  and  G.  C.  Blalock.  Purdue 
University,  Publications  of  Eng.  Departments,  vol.  3,  no.  3,  Dec.  1919.  100  p. 
47  fip.  Survey  of  plants.  Electrically  driven  pumps,  it  is  said,  have  proven 
highly  satisfactory'.  It  is  added:  that  no  troubles  were  found  which  were 
directly  chajgeable  to  mode  of  operation.  It  is  also  mentioned  that  fijst 
cost  of  an  electrically  operated  pumping  plant  is  from  25.000 
of  that  of  a  steam  pumping  plant.  Bibliography  on  electrification  of  pumping stations  is  appended. 

Automobile  Repair  Work.  Welding  and  Its  Relation  to  the  Repair  Industry, 
Lord  Campbell,  Jr.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  1,  July,  1920,  pp. 
42-46,  4  figs.  Welding  is  classified  into  four  general  headings:  Forging,  oxy- 
acetylene  or  other  gas  processes,  electric  arc  and  thermit  methods.  Field  of 
each  one  of  these  is  pointed  out  with  special  reference  to  automobile  repair 

work. 

See  also  Electric  Welding;  oxy-acetylene  welding. 

WELFARE  WORK 

Stoke  Departments.  Advantage  of  a  Company  Store  to  a  Plant,  E.  E.  Adams.. 
Am.  Drop  Forger,  vol.  6,  no.  6,  June  1920,  pp.  2SS-290.  Experience  of  forge- 
plant  superintendent  who  conducted  company  store  in  connection  with  supply 
department,  in  which,  it  is  said,  he  saved  his  workmen  20  per  cent.  Paper 
read  before  Am.  Drop.  Forge  Assn. 

WIND  TUNNELS 

Design.     The  Design  of  Wind  Tunnels  and  Wind  Tunnel  Propellers,  Edward  P. 
Warner,  F.  H.  Norton  and  C.  M.  Hebbert.     Nat.  Advisory  Committee  for  \ 
Aeronautics,  report  no.  73,  1919,  24  pp.  16  figs.     Application  of  Dryewiecki theory. 

WIRE  ROPE 

Care  of.  Suggestions  for  Care  of  Wire  Rope,  James  F.  Howe.  Eng.  World,  vol. 
17,  no.  1,  July,  1920,  pp.  36-37.  Directions  for  attaching  sockets  to  wire- 
rope  are  included. 

WOOD 

WATTMETERS 

Reactive  Volt-Ampere  Measurements.  Reactive  Volt-Ampere  Indicators.  H.  C. 
"ieaton.  Elec.  World,  vol.  75.  no.  26,  June  26.  1920,  pp.  1476-1479,  10  figs. It  is  shown  how  standard  indicating  wattmeters  may  be  applied  to  measurement. 

Tar  Distillation.  Tar-Still  Operation  in  Hardwood  Distillation  Plants,  L.  F^ 
Hawley  and  H.  N.  Calderwood,  Jr.  Jl.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  7. 
July,  1920,  pp.  6S4-6S5.  Tests  made  to  determine  effects  of  speed  and  steam- 
pressure.     Directions  for  tar-still  operation  are  suggested. 

See  also  Aircraft  Construction  Materials,  Wood. 
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Rolls-Royce.  The  Rolls-Royce  Aircraft  Engines  Described  and  Illustrated.  Auto- 
motive Industries,  vol.  -13,  nos.  5,  6  and  7,  July  29,  and  Aug.  5  and  12,  1920. 

pp.  210-214.  IS  fifis-,  261-265.  12  figs.,  316-320.  11  figs.  Detailed  description  of 
larger  size  of  Eagle  type  Rolls-Royce  engine;  l2-cylinder  "V"  type,  with  a  bore of  114  and  a  stroke  of  165  mm.,  output  352  hp.,  and  1,650  to  1,800  r.p.m. 
Translated  from  Der  Motorwagen. 

Supercharged  and  Oveiî-Dimexsioned.  The  Design  of  Supercharged  and  Over- 
Dimensioned  Aircraft  Motors.  Aeronautics,  vol.  19,  no.  355.  Aug.  5,  1920.  pp. 
llS-119,  3  figs.  Method  of  calculating  dimensions  of  an  over-dimensioned  and 
supercharged  motor.     Translated  from  Technische  Berichte. 

Superchargers.  Superchargers  for  Airplane  Engines,  Sanford  A.  Moss.  Am.  Mach., 
vol.  53,  no.  S,  Aug.  19,  1920,  pp.  34.5-34S.  _  Treats  of  aeroplane-engine  devdop- 
ment  showing  value  of  supercharger  for  high  altitude  flying. 

See  also  Aeroplanes,  Intemalional  Exhibition. 

AEROPLANE  PROPELLERS 

Desïgm.  Approximating  Bending  Moments  in  Air  Propellers.  Edward  P.  Warner. 
A-i-iation.  vol.  8.  no.  11,  July  1,  1920,  pp.  430-431,  2  figs.  Describes  method 
which,  it  is  claimed,  has  been  found  to  give  results  of  quite  surprising  accuracy. 
In  order  to  perm^it  analytical  determination  of  bending  moments,  load-grading 
cun-e  was  assumed  to  be  made  up  of  three  straight  lines  and  parabola. 

Pitch  axd  Climbixg  Capacttt.  The  Aeroplane  in  Diagram  (Das  Flugzeug  in 
Diagramm),  H.  Schuster,  Luftfahrt,  vol.  24,  nos.  3  and  4.  March  and  April 
192Ô,  pp.  41-i3  and  60-61.  2  figs.  Points  out  influence  of  propeller  pitch  on 
climbing  capacity  of  aeroplane.  Shows  by  diagram  that  propeller  with  large 
pitch  is  favorable  for  speed,  and  one  with  small  pitch  for  climbing  capacity  of 
machine  and  that  choice  of  pitch  must  be  made  accordingly. 

Theory  of.  New  Theory  of  the  Screw  Propeller,  M.  A.  S.  Riaoh.  Aeronautics,  vol. 
19.  no.  354,  July  29,  1920,  pp.  98-100,  1  fis;.  Theory  refers  to  "static"  case  of V-O. 

AEROPLANES 

Allt-Met.^l.  Experiences  in  the  Construction  of  Metal  Aeroplanes  (Eigene  Arbeiten 
auf  dem  Gebiete  Metall-Flugzeughaues),  H.  Junkers.  Zeitschrift  fur  Flug- 
technik  u.  Motorluftschiffahrt.,  vol.  11.  no.  3,  Feb.  14.  1920,  pp.  35-37.  7  fies. 
Writer  explains  why  metal  was  employed  for  construction  of  the  Junkers  aero- 

planes and  gives  reasons  why  it  is  perhaps  ad^'isable  to  employ  metal  in  place of  wood. 

British.  The  Air  Ministry  Competition  at  Martlesham.  Flight,  vol.  12,  no.  32,  Aug. 
5,  1920,  pp.  S55-S61,  13  figs.     Mechanical  details  of  machines  entered, 

Dattox-Wright.  Report  of  Static  Test  on  DH-4  (Dayton-Wright)  Tail  Surfaces. 
Air  SerWce  Information  Circular,  vol.  1,  no.  2.3,  March  31,  1920,  7  pp.,  4  figs. 
Elevator,  stabilizer  and  rudder  satisfactory.  Fin  not  tested  but  held  on  previous 
tests  and  is  regarded  safe. 

Report  of  Static  Test  of  the  Fuselage  of  the  D.H.-4  (Dayton- Wright"). 
Air  Ser\'ice  Information  Circular,  Eng.  Div,,  Air  Service,  vol.  1.  no.  34,  May  8, 
1920,  1  p.,  6  figs.  Test  showed  fuselage  to  be  satisfactory,  holding  a  load  factor 
of  5. 

Design.  The  Structural  Analysis  and  Design  of  the  Aeroplane.  B.  C.  Boiilton. 
Aerial  Age,  vol.  11.  nos.  22  and  23,  Aug.,  9  and  16.  1920.  pp.  742-744,  10  figs., 
and  775-777,  4  figs.^  Calculations  of  internal  stresses  in  members  of  structure. 
Formulae  for  designing  structural  members  made  of  wood  and  steel  in  combina- 

tions.    (Continuation  of  serial.) 

Detection  of.  Seeing  in  the  Dark.  Sci.  Am.,  vol.  123,  no.  7,  Aug.  14,  1920,  pp. 
15i  and  166-168,  5  figs.  Thermopiles  and  holders  for  detecting  aeroplanes  in the  dark. 

Gaxlaudet.     The  Gallaudet  C-3  Liberty  Tourist  Plane.     Aerial  Age.  vol.  11,  no.  23, 
.    Aug.  16,  1920,  p.  771,  3  figs.       Dimensions:  Length  overall,  29  ft.  5  in.:  wing 

span,  44  ft.;  height,  10  ft.  3  in.;  wing  area  48  sq.  ft.;  weight  loaded,  3,800  lb.; 
cruising  radius,  500  miles:  ceiling.  IS. 000  ft.:  maximum  speed,  125  m.p.h.     Built 
by  Gallaudet  .^craft  Corporation,  East  Greenwicli,  R.I. 

Ixtern.uonal  Exhibition.  The  International  Aero  Exhibition.  Eng..  vol.  110. 
nos.  2846  and  2848.  July  16  and  30,  1920.  pp.  74-79  and  p.  82.  12  figs.,  and  137- 
142,  S  figs.     Details  of  models  exhibited  and  of  Clergat  and  Zeithn  engines. 

Lincoln  Stakdard  Speedster.  The  Lincoln  Standard  Speedster.  Aerial  Age,  vol. 
11,  no.  22.  Aug.  9,  1920.  pp.  740-741,  5  figs.  Characteristics;  Length  overall, 
25  ft.  S  in.;  height  overall.  10  ft.;  span,  32  ft.;  chord,  6  ft.;  weight  loaded,  2,150; 
hp.  150  or  ISOHispano-Suiza;  climb  loaded,  5,000  ft.  in  lOmin.;  Speed  maximum 
107    m.p.h. 

Profile  for  Given  Lift.  Theorj*  of  the  Lift  of  Supporting  Planes  (Zur  Théorie  des 
Tragflâchenanftriebes).  R.  I.  Mises,  Zeitschrift  (fur  Flugtechnik  u.  Motor- 
luftschifîahrt.  vol.  11,  nos.  5  and  6.  March  15  and  31.  1920.  pp.  08-73  and  87-89, 
14  figs.  Writer  seeks  to  find  suitable  profile  forms  for  given  lift  conditions. 
Notes  on  size  and  position  of  lifting  force,  parameter  of  profile  and  the  Jou- 
kowski  form  of  profile.  It  is  concluded  that  the  reduction  of  camber  as  well  as 
increase  of  thickness  and  of  edge  angle  have  a  favorable  effect  on  movement  of 
pressure  centre.     Examples  of  profiles  with  pressure  centres  are  given. 

Rm  CoNSTRrcTiON.  Tests  with  a  Special  Rib  Construction  (Versuche  mit  einer 
besonderen  Holmkonstruktion) .  Karl  Balaban.  Zeitschrift  fiir  Flugtechnik 
u.  Motorluftschiffahrt.  vol.  13,  no.  6,  March  31.  1920.  pp.  81-84,  8  figs.  Describes 
a  tongued-and-grooved  joint  used  and  gives  results  of  experiments  with  ribs  so constructed. 

Stallingof.  The  Dangers  and  Effect  of  Construction  on  Stalling  (Der  uberzogene 
Flug,  seine  Gefahren  und  seine  Beeinfiussung  durch  die  Konstruktion),  H.  Hopf- 
Zeitschrift  fur  Flugtechnik  u.  Motorluftschiffahrt,  vol.  11,  no.  4.  Feb.  28,  1920, 
pp.  52-54.  4  figs.  Construction  of  plane  is  said  to  affect  stalling  in  two  ways: 
(I)  An  aeroplane  becomes  more  readily  stalled  as  difference  becomes  less  between 
its  usual  speed  and  speed  at  which  equilibrium  of  vertical  force  is  no  longer 
possible:  (2)  aeroplane  comes  more  readily  out  of  stalling  as  turning  in  space 
becomes  easier  and  the  more  it  is  possible  to  check  turning  of  flight  path. 

Struts.  Effect  of  Surface  Quality  of  Struts  on  Aeroplane  Resistance  (Der  Einfluss  der 
Oberflachenbeschaffcnheit  auf  den  Widerstand,  untersurht  an  Streben).  C. 
Wieslsberger.  Zeitschrift  fur  Flugtechnik  u.  Motorluftschiffahrt.  vol.  11,  no.  4. 
Feb.  28,  1920,  pp.  54-57,  S  figs.  Curves  are  given  showing  results  of  tests  on  thick 
struts  covered  with  linen  and  with  a  single  coat  of  varnish.  Third  report  from 
the  Gottingen  Model  Experimental  Station  for  Aerodynamics. 

The  Efficiency  of  Airplane  Struts,  Wallace  F,  Wiley,  A\'iation,  vol.  8.  no. 
12,  July  15.  1920,  pp.  477-478,  3  figs.  General  equation  for  power  absorbed 
by  a  strut  of  any  material,  section,  length  and  strength  at  any  velocity.  Appli- 

cation of  equation  exemplified. 

Wings.  Report  of  Static  Test  of  D.H.  4  (P.  34)  Wing  Cellule.  Aid  Service  Informa- 
tion Circular,  Eng.  Div.,  Air  Service,  vol.  1.  no.  36,  May  8.  1920, 

2  pp.,  5  figs.  Test  showed  that  with  proper  maintenance  and  repair  of  damage, 
strength  of  the  wing  structure  will  not  be  materially  reduced  by  long  service. 

The/'Alula"  Wing.  Flight,  vol.  12,  no.  32,  Aug.  5,  1920,  pp.  862-863,  2 figs.  Wing  is  characterized  by  very  high  maximum  lift  with  maximum  L/D  of 
about  22.9.  Design  with  such  wing  and  intended  for  carrying  heavy  loads  at 
moderate  speeds  is  suggested. 

See  also  Aeronautics;  Aircraft,  Undercarriages;  Aviation;  Flying  Boats; 
Seaplanes. 

AIRCRAFT 

UN'nEHCAHRiAGES.  Aircraft  Undercarriages.  John  D.  North.  Aeronautical  Jl., 
vol.  21.  no.  no.  Feb.,  1920.  pp.  39-73  and  (discussion)  73-84,  39  figs.  Some  of 
points  indicated  are:  Wheel  "strain  energy"  is  negligible:  shock  absorbing  ca- 

pacity increases  with  rate  of  loading;  energy-  dissipated  (hysteresis)  increases 
with  rate  of  loadjng,  etc.;  solid  or  cushion  tires  may  be  used  with  advantage 
to  reduce  oscillations;  even  tensioning  and  consistent  quality  of  material  are 
important,  and  individual  rings  seem  to  give  best  promise  of  fulfilling  these 
requirements;  shock  absorbing  capacity  remains  constant  with  varying  rate  of 
loading,  and  energy  dissipated  diminishes  with  rate  of  loading. 

AIRSHIPS 

Chalais-Meudon.  The  Chalais-Meudon  Airship  C.  M.  5.  Automotive  Industries. 
vol.43,  no.  5,  July  29.  1920,  p.  219.  1  fig.  Description  of  airship  built  by  French 
Government  for  U.  S.  Navy,  now  purchased  by  Goodyear  Tire  and  Rubber  Co. 

R.  80  H.  M.  Airship  "R.  80."  Eng.,  vol.  110,  no.  2848,  July  30.  1920.  pp.  142. 
145  and  p.  150.  27  figs,  partly  on  4  supp.  plates.  Dimensions:  Overall  length 
of  hull,  529  ft.  without  mooring  attachment;  gas  capacity,  1.250,000  cu.  ft., 
giving  gross  displacement  of  3S.25  tons  of  which  17.8  tons  is  disposable  lift.  Sec- 

tion of  hull  is  uniform  polygon  having  21  sides,  and  diameter  of  circumscribing 
circle  at  largest  part  is  70  ft.  7^  in.  Overall  height  of  ship  from  bottom  of  bumping 
bags  on  cars  to  top  of  hull  is  86  ft.  5  in.  when  axis  is  horizontal.  Ship  is  pro- 

pelled at  maximum  speed  of  65  m.p.h.  by  four  engines  carried  in  three  cars  sus- 
pended from  hull  structure  and  developing  1,000  h.p.  at  full  power.  Range  at 

full  power  is  3,900  miles  and  at  normal  power  4,500  miles. 

Schutte-Lanz.  The  Importance  of  the  Schûtte-Lanz  Dirigibles  (Die  Bedeutung  der 
Schufte-Lanz-Luftschiffe).  D.  Rùhl.  Luftfahrt.  vol.  24,  no.  3,  March  4,  1920. 
38-40.  6  figs.  Details  of  various  models  and  table  giving  most  important  data 
of  the  characteristics  of  Schutte-Lanz  dirigibles.  Attributes  present-day  high 
efficiency  and  degree  of  perfection  of  rigid  type  of  dirigible  to  adoption  of  form 
of  minimum  air  resistance,  to  simple  steering  gear,  elastic  suspension  of  nacelle, 
etc. 

ALLOYS 

Electrical  Melting.  Electrical  Melting  of  Alloys — XI  and  XII.  H.  W.  Gillett. 
Foundry,  vol.  48,  nos.  15  and  16,  Aug.  1  and  15,  1920,  pp.  612-614  and  656- 
658.  Aug.  1.  It  is  observed  that  essential  points  which  influence  efficiency  of 
operations. require  installation  of  electric  furnaces  under  expert  super\*ision. 
Refractories  are  discussed.  Aue.  15.  It  is  pointed  out  that  efficient  operation 
is  measured  by  continuity  of  output,  as  more  power  is  needed  per  ton  melted 
when  furnace  cools  between  heats.  It  is  also  noted  that  cost  per  kilowatt 
hour  is  lower  in  large  installations. 

Impact  Tests.  Study  of  Impact  Tests  on  Alloys,  Austin  B.  Wilson.  Foundry,  vol. 
48,  no.  352,  Aug.  1,  1920,  pp.  616-617  and  622,  3  figs.  Tests  made  on  impact- 
shear  machines  and  on  alternating  impact  testers  indicated  relative  value  of 
various  alloys.     Machining  of  bars  found  to  be  unnecessary  for  impact-shear  test. 

Non-Ferrotjs,  Standards  for.    New  Standards  for  Metals.    Metal  Industry  (N.Y.), 
vol.  18,  no.  8.  Aug.  1920,  pp.  349-350.     Reports  on  composition  and  nomen- 

clature of  non-ferrous  alloys  at  1920  meeting  of  Am.  Soc.  for  Testing  Mails. 

ALUMINUM 

Industry,  Germant.  The  Aluminum  Industry  in  Germany  During  and  After  the 
War  (L'industrie  de  l'aluminium  en  Allemagne  pendant  et  après  la  guerre), 
M.  L.  Déscroix.  Revue  de  Métallurgie,  vol.  17,  no.  4,  April  1920.  pp.  275- 
285.     Economical  study  based  on  data  published  in  German  periodicals. 

Welding  of.  Autoeenous  Welding  of  Aluminum  (Autogène  Aluminiumschweissung), 
H.  Pradel.  Elektrotechnischer  Anzeiger,  vol.  37.  no.  30.  Feb.  21.  1920,  p.  139. 
Describes  process  developed  by  the  Griesheim-Elektron  chemical  factory  in 
Frankfurt,  according  to  which  aluminum  can  be  welded  in  any  forni  as  casting, 
plate  or  wire  with  the  aid  of  a  liquid  for  dissolving  the  aluminum  oxide  layer. 
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BOILER  FEEDWATER BRAKES 

Treatment.  Progress  in  the  Purification  of  Boiler  Frodwntcrs  (Fortschritte  in  der 
Rciuigung  von  Kesselspeiscwasserri),  D.  B.  Phmi,  Zoit^^rhrift  fiir  angcwandte 
Clieniic.  vol.  33.  nos.  2  and  24-25,  March  16  and  2(1,  1',I20.  pp.  61-63  and  70- 
72,  1  fig.  Discusses  various  purification  methods  and  apparatus  and  points 
out  their  defects,  many  of  which,  it  is  claimed,  are  eliminated  by  application 
of  the  Neckar  water-purification  process  with  use  of  apparatus  constructed  by 
P.  Millier  Co.,  Ltd.,  Stuttgart,  consisting  of  a  purification  tank  with  built-in 
drop  pipe,  filter  and  sludge  collector  with  sludge-discharging  device,  which  is 
connected  with  a  second  tank  for  rcfiltration  provided  with  similar  equipment. 

BOILER  FIRING 

Sec  Oil  Firing,  White  System. 

Pneumatic  vs.  Electric.  Pneumatic  and  Electric  Brakes  (Druckluftbremse  und 
clektrische  BreniPet,  H.  Sauveur.  Verkehrstechnik,  vol.  37,  no.  0,  March  25, 
1920,  pp.  126-130,  5  figs.  Comparison  of  their  relative  merits,  from  which  it 
is  concluded  that  none  of  the  electric  brakes  possesses  the  safety  of  operation 
of  the  air  brake.  Results  of  tests  to  determine  operation  movements  in  the 
handling  of  brakes  are  shown  in  illustrations. 

Pneumatic  vs.  Suction.  Freight  Train  Brakes  (Zur  Bremsiing  der  Guterziigcl.  E. 
Cimonetti.  Zeitung  des  Vereins  deutscher  Eisenhahnverwallungcn,  vol.  60, 
no.  5,  Jan.  21,  1920,  pp.  53-55.  Discussion  of  the  relative  merits  of  the  pneu- 

matic and  suction  air  brakes. 

BRIDGE  DESIGN 

BOILER  OPERATION 

Combustion  Control.  Combustion-Control  Apparatus  for  the  Boiler  Room(Ver- 
brennungs-Kontrollapparate  fiir  das  Kesselhaus).  Der  Praktische  Maschinen- 
Konstrukteur,  vol.  53,  no.  11,  Mar.  18,  1920.  pp.  91-96.  9  figs.  Details  of  the 
Ados  apparatus  which  is  claimed  to  so  record  CO2  percentage  content  of  com- 

bustion gases  that  with  the  use  of  a  table  it  is  possible  to  determine  extent  of 
fuel  loss:  and  the  Mono  combustion-control  apparatus,  designed  by  H.  Maihak 
Co.,  Inc.,  Hamburg,  consisting  of  an  absorption  apparatus  and  recording 
instrument  enclosed  in  a  dust-proof  cast-iron  case,  the  door  of  which  has  a 
glass  pane  at  the  top  through  which  the  record  of  previous  ten  hours  is  visible, 
and  which  even  in  case  of  50  analyses  per  hr.  is  said  to  give  perfect  result. s 

Efficiencies  at  High  and  Low  Ratings.  Developing  High  Overload  Capacities. 
Power  House,  vol.  13,  no.  15,  Aug.  5,  1920.  pp.  356-357  and  p.  350,  4  figs. 
Particulars  of  tests  run  on  water-tube  boiler  with  horizontal  baffling  to  deter- 

mine efficiencies  at  high  and  low  ratings. 

BOILERS 

Trusses,  Riveted  Joints  in.  Detail  Design  of  Riveted  Joints  of  Bridge  Trusses.  W. 
M.Wilson.  Eng.  News-Rec.,vol.  85.  no.  6,  Aug.  5,  1920.  pp.  259-260.  2  figs. 
Riveting  determined  by  study  of  paths  of  forces  connected.     Two  examples. 

BRIDGES,  RAILWAY 

Aksta  Bay.  Sweden.'  International  Competitive  Designs  for  a  Railroad  Bridge  over 
Arsta  Bay  Near  Stockholm  {Wettbewerb  zu  einer  Eisenbahnbriicke  iiber  die 
Arsta-Bucht  bei  Stockholm),  Zentralblatt  der  Bauverwaltunp,  vol.  40.  nos.  20 
and  21,  March  10  and  13,  1920.  pp.  125-127  and  130-Ï36,  35  figs.  Plans  call  for 
moveable  bridge.  600  m.  long,  opening  to  width  of  24  m.  for  passage  of  high- 
masted  ships,  with  superstructure  of  iron  or  concrete,  or  both.  Details  and 
illustrations  of  the  three  prize-winning  designs  and  the  four  designs  bought  by 
railroad  administration.     (Continuation  of  serial.) 

Floors  for.  Floor  for  Railway  Under-Bridgos.  Engr.,  vol.  120,  nos.  3355  and  3356, 
April  16  and  23.  1920.  pp.  391-394.  11  figs.,  and  416-4  IS,  S  figs.  Following  types 
are  deseribed:  single  line,  double  line,  and  double  line  with  centre  girder, 
longitudinal  and  concrete. 

Air  Leakage  Through  Settings.  C02  Exploration  to  Detect  Air  Leakage.  A.  E. 
Grunert.  Power,  vol.  52,  no.  2.  July  13.  1920.  pp.  54-56,  3  figs.  Method  of  ex- 

ploration for  detecting  air  leakage  and  giving  CO2  conditions  throughout 
boiler  setting  is  presented.  Its  use  in  cases  cited  so  reduced  air  infiltration 
that  final  overall  efficiencies  of  81  to  S3  per  cent  were  obtained. 

Corrosion.  Corrosion  in  Locomobile  Boilers  and  Its  Prevention  (Anfressungen  an 
Lokomobilkesseln  und  ihre  Behampfung).  H.  Reichelt.  Zeitschrift  fiii^ 
Dampfkessel  u.  Maschinenbetricb.  vol.  43,  nos.  11  and  12-13.  Mar.  12  and  26, 
1920,  pp.  81-82  and  90-92.  12  figs.  Describes  typical  corrosions  occurring  in 
boilers  with  suspended  fireboxes  after  prolonged  operation  and  careless  atten- 

dance; and  in  boilers  with  cylindrical  fireboxes  and  removable  pipe  system.  A 
graphite-tar  coating  is  recommended  for  outside  of  smokebox  tube  wall  and 
for  firebox  base  in  boilers  with  suspended  firebox. 

Electrically-Heated.  Electrically  Heated  Steam  Boilers  and  Heat-Storage  Tanks 
(Ueber  elektrisch  geheizte  Dampfkessel  und  Warmespeicher),  E.  Hohn,  Zeit- 

schrift des  Bayerischen  Revisions-Vereins,  vol.  24,  nos.  6  and  7,  March  31  and 

April  15.  1920",  pp.  44-46  and  50-52.  13  figs.  Discussion  of  electrode  boilers  and hot-water  storage  for  generation  of  steam.  Description  of  heat  storage  by  means 
of  oil,  by  concrete  and  hot  water  with  heat  transmission  by  oil.  and  with  tube 
evaporators.  Notes  on  hot-water  heating,  and  economic  problems  in  con- 

nection with  conversion  of  electric  current  into  heat.  Address  before  Swiss 
Soc.  of  Steam  Boiler  Masters.     (Concluded).) 

Horizontal  Baffling.  Boiler  Plant  Practice.  Refrigerating  World,  vol.  55.  no.  7. 
July  1920.  pp.  21-23.  4  figs.  Texts  conducted  on  one  unit  of  installation  of  boiler 
plant  to  ascertain  whether  arrangement  of  horizontal  baffling  suitable  for 
attaining  high  capacities  would  prejudice  efficiencies  obtainable  at  lower 
ratings. 

Tests  on  Large  Horizontally  Baffled  Boiler.  Textile  World  Jl.,  vol.  58, 
no.  6,  Aug.  7,  1920.  pp.  115-117.  4  figs.  Tests  conducted  on  boiler  unit  to 
ascertain  whether  arrangements  of  horizontal  baffling  suitable  for  attaining 
high  capacities  would  prejudice  efBciencies  obtainable  at  lower  ratings.  High 
overload  capacities  were  obtained  with  type  of  boiler  and  arrangement  of 
baffles  used. 

See  also  Steam  Generators. 

BRIDGES,  STEEL 

Design.  Stability  of  Compression  Members  of  Steel  Bridges  (La  stabilité  des  mem- 
brures comprimées  des  ponts  métalliques),  M.  Keeîhoff.  Annales  des  Ponts  et 

Chaussées,  vol.  55,  no.  2,  March-April  1920,  pp.  193-231.  27  figs.,  partly  on 
supp.  plate.  Suggestions  in  regard  to  design  of  cross  bracings.  Cases  in  which 
they  are  indispensable. 

Rapid  Erection.  The  First  Bridge  to  be  Constructed  on  the  Roth  Waagner  System 
(Die  erstmalige  Anwendung  der  Roth-Waagner-Brucke),  R.  Feindler.  Eisen- 
bau,  vol.  11.  no.  8,  April  23,  1920.  pp.  151-156,  8  figs.  Details  of  470-m.  street 
truss  bridge  over  Save  River,  Belgrade,  Servia,  built  according  to  system 
developed  by  Roth  &  Waagner,  Vienna-Budapest,  which  permits  of  extremely rapid  erection. 

Reconstruction.  The  Reconstruction  of  the  Bridge  over  the  Narew  River  Near 
Modlin  (Nowo  Georgiewsk),  Poland  (Die  Wiederherstellung  der  Brucke  iiber 
den  Narew  bei  Modlin).  Eissènbau.  vol.  11.  no.  9.  May  4,  1920,  pp.  161-185, 
36  figs.  Three  new  large  superstructures  were  built  in  place  of  old  ones  with 
same  span  of  76.86  m..  according  to  system  of  parallel  beam  with  alternating 
rising  and  falling  diagonals  and  intermediate  verticals:  height  of  system.  7.15 
m.,  bay  width,  7.32  m.;  width  of  roadway,  5m. with  1.78-m.  sidewalks  on  either 
side;  weight  of  steel  construction,  over  2.000  tons,  Details  of  equipment 
used. 

Restoration.  Restoration  of  the  Cernavoda-Danube  Bridge.  Eng.,  vol.  109,  no. 
2842,  June  18,  1920,  pp.  837-840,  19  figs.  Restoration  by  Germans  of  bridge 
and  viaduct  destroyed  by  Rumanians  and  Russians. 

Solid  Web  Trusses.  The  Calculation  of  the  Statically  Indeterminate  Solid  Web 
Trusses  with  the  Aid  of  Displacement  Diagrams  (Zur  Berechnung  statisch 
unbestimmter  VoHwandbinder  mit  Hilfe  von  Verschiebungsplanen),  E.  Ram- 

mer. Eisenbau,  vol.  11,  no.  5,  March  9.  1920,  pp.  117-128.  31  figs.  Calculation 
of  displacements  in  bar  tensions  by  determination  of  vertical  and  horizontal 
components.  Investigation  of  frequently  occurring  special  conditions  whereby 
area  of  influence  for  statically  indeterminate  quantity  of  system  is  a  parabola. 
Formulae  for  calculation  of  horizontal  components  of  displacements  given  for 
the  case  where  the  equation  of  the  truss  of  header  axis  and  equation  of  vertical 
displacements  are  known. 

BOILERS,  WATER-TUBE 

Vertical.  Investigations  of  Vertical  Water-Tube  Boilers  (Untersuchungen  an 
Steilrohrkesseln),  Friedrich  Miinzinger.  Zeitschrift  des  Vercines  deustcher 
Ingenieur£,  vol.  64.  nos.  21-22,  23-24  and  2.'5,  May  29.  June  12  and  19,  1920, 
pp.  393-398,  432-433  and  453-457,  24  figs.  Based  on  investigation  of  the 
seven  types  installed  at  the  Golpa  central  po^er  station,  certain  ideas  for  con- 

struction of  large  steam  boilers  for  low-grade  lignite  are  developed,  followed  by 
discussion  of  a  mothed  for  calculation  of  the  water  circulation  in  double- 
headed  and  vertical  water-tube  boilers. 

BRIDGES,  SUSPENSION 

Deflection,  Reduction  of.  The  Suspension  Bridge  over  the  Rio  Sapucahy  (Brazil) 
and  General  Considerations  of  Suspension  Bridge  Deflections  (Die  Hangebrucke 
briiokc  uber  den  Rio  Sapucahy  nebst  einigen  allgemeinen  Remerkungen  iiber 
die  Durchbiegung  von  Hangebriicken),  A.  Miillenhoff.  Eisenbau,  vol.  11,  no.  6, 
March  23,  1920.  pp.  129-137,  9  figs.  Account  of  a  statically  indeterminate  steel 
cable  bridge  of  90  m.  span  with  4.24  m.  distance  between  main  girders  which  are 
2.19  m.  high.  Numerical  tables  are  given  for  use  of  designing  engineers,  as 
well  as  general  formulae  relating  to  reduction  of  deflection. 

BORING  MILLS 

Vertical.  A  New  Vertical  Boring  and  Turning  Mill,  Eng.  Production,  vol.  1.  no.  7, 
July  1920,  p.  258,  2  figs.  Details  of  latest  Wilkinson  20-in.  duplex  vertical  boring 
and  turning  mill  with  gear-box  drive,  which  is  said  to  permit  rapid  handling  of 
medium-sized  jobs. 

BUSES 

Electric  Railw^ats,  vs.  The  Place  of  the  Bus — VI.  Walter  Jackson.  Elec.  Ry. 
Jl..  vol.  56.  no.  5.  July  31,  1920,  pp.  209.218.  Opinion  is  expressed  that  at 
present  costs  the  bus  may  supplement  but  cannot,  from  an  economical  point  of 
view,  supplant  the  electric  railway  upon  thç  basis  of  equal  fare  and  respon- sibilities. 
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Distillation  of.  The  Distillation  of  Coal  in  Rotating  Furnaces  (Die  Entgasung  der 
Kohle  im  Drebofen),  E.  Roser.  Stahl  u.  Eisen,  vol.  40.  no.  22.  June  3.  1920. 
pp.  741-747,  5  figs.  Suinmarisez  results  obtained  by  separation  of  distillation 
from  gasification  in  gas-producer  operation  with  recovery  of  by-products.  It  is 
claimed  that  by  extensive  recovery  of  by-products  from  coal,  shales,  etc..  a  great 
part  of  heating  and  lubricating  oils  used  in  Germany  will,  in  a  few  years,  be  pro- 

duced from  her  own  coal  supplies. 

Sampung.  Shipping  American  Coals  to  Switzerland,  with  Sampling  Methods  in  Use 
Joseph  D.  Davis.  Coal  Age.  vol.  IS,  no.  7.  Aug.  12.  1920.  pp.  334-338.  10  figs. 
Methods  of  sampling  here  and  abroad,  with  information  regarding  Swiss  require- 

ments. Description  of  handling  of  cotil  by  Northern,  or  German,  route  to  Swit- 
zerland. Why  American  coals  have  difiiculty  in  finding  welcome  equal  to  that 

given  to  known  European  fuels. 

SpONT.\NBOcs-CoMBUSTiON.  The  Constitution  of  Coal  in  Relation  to  its  Spontaneous 
Combustion,  F.  V.  Tideswell.  Proc.  South  Wales  Inst,  of  Engr.,  vol.  30.  no.  1. 
July  Iti,  1920,  pp.  1S3-25S.  4  figs.  Survey  of  experimental  results  found  by 
various  investigators.     Bibliography  of  articles  un  the  subject  is  appended. 

COAL  GAS 

Efficiencies  in  Use  of  Different  Grades.  Efficiencies  in  Use  of  Different  Grades 
of  Gas.  Gas  World,  vol.  72,  no.  1S72.  June  5,  1920,  pp.  488-492.  Report  of 
Research  Committee  of  Gas  Investigations  Committee,  Instn.  of  Gas  Engrs. 
It  deals  with  illuminating  power  and  thermal  efficiency  attainable  with  low- 
pressure  upright  incandescent  burner  and  different  grades  of  gas. 

COAL  HANDLING 

Retarding  Conveyors.  Lowering  Lump  Coal  Down  a  Steep  Mountain  on  a  Moving 
Bed  of  Slack,  Donald  J.  Baker.  Coal  Age.  vol.  18.  no.  2.  July  8,  1920.  pp.  53-5S, 
10  figs.  Describes  what  are  probably  two  longest  retarding  conveyors  in  the 
world,  at  Beard's  Fork  mine  in  Fayette  County,  W.  Va.;  machines  require  power 
to  start  them,  but  one,  when  started,  is  self-actuating  and  other  approaches  that 
point;  save  coal  from  breakage  and  act  as  picking  tables. 

COAL  MINING 

Stripping.  Stripping  S5-ft.  Cover  from  an  Anthracite  Bed  with  a  Dragline  Exca- 
vator. Coal  Age.  vol.  IS.  no.  2,  July  8,  1920,  pp.  03-66,  12  figs.  Large  tonnage 

will  be  mined  on  surface  and  passed  down  battery  breasts,  which  will  be  driven 
from  mine  below;  coal  is  to  be  hauled  underground  to  a  breaker  for  preparation. 

Railway  Terminals.  St.  Paul's  New  Union  Depot  Serving  Ten  Railroads,  Francis 
Judson  Tietsort,  Compressed  Air  Mag.,  vol.  25,  no.  8,  Aug.  1920,  pp.  9759- 
9761,  7  figs.  Uses  of  compressed  air  in  building  structure  and  for  testing  air 
brakes  for  repair  tools  and  for  enginehouse  requirements. 

CONCRETE 

Compressive  Strength.  Compressive  Strength  of  Concrete  in  Flexure,  W.  A.  Slater 
and  R.  R.  Zipprodt.  Can.  Engr.,  vol.  39.  no.  2.  July  8,  1920.  pp.  123-127,  8 
figs.  Description  of  special  tests  conducted  at  Lehigh  University  and  Lafayette 
College,  from  which  it  is  concluded  that  45  per  cent  of  the  compressive  strength 
of  the  concrete  may  be  used  as  a  working  stress. 

Curing  of.  Soaking  Concrete  in  MgSiF2  and  Na2Si402,  Solutions.  Concrete,  vol. 
17,  no.  1,  July  1920,  pp.  28-29,  6  figs.  Tests  indicated  that  the  1  :1  :2  concrete 
cured  in  MgSiFe  solutions  was  improved  in  strength  for  three  out  of  four 
different  curing  conditions. 

Electric  Resistance  of.  Concrete  in  Connection  with  Electrical  Accidents  (Beton 
und  elektrischer  Unfall),  Stefan  JelUnek.  Beton  u.  Eisen,  vol.  19,  nos.  2-3  and 
4-5,  Feb.  4  and  March  4,  1920,  pp.  27-29  and  47-49.  Results  of  investigations 
carried  out  at  different  times  and  places  of  electrical  resistance  of  concrete  and 
the  changes  in  concrete  caused  by  electricity,  based  on  works  by  Bcrndt  and  his 
collaborators. 

Proportioning.  Volume-Moisture  Relation  in  Sand  and  a  Method  of  Determining 
Surface  Area  Based  Thereon,  R.  B.  Young,  and  W.  D.  Walcott.  Eng.  and 
Contracting,  vol.  54.  no.  4,  July  28,  1920,  pp.  91-94.  6  fijrs.  It  is  concluded 
from  tests  that  surface  area  must  be  taken  into  account  in  any  method  of 
proportioning  concrete  mixtures. 

Strength,  Influence  op  Jarring  on.  Influence  of  Jarring  on  the  Strength  of  Con- 
crete (Der  Einfluas  von  Erschiitterungen  auf  die  Festigkeit  des  Bétons),  Hans 

Schafer.  Prometheus,  vol.  31,  no.  IS.  Jan.  31,  1920,  pp.  140-142.  Results 
of  experiments  carried  out  in  the  Saxon  Mech-Technical  Experimental  Inst., 
Dresden,  are  said  to  show  that  a  slight  jarring  before  setting  begins  will  have 
a  favorable  effect  on  strength  of  concrete;  during  setting  period  its  influence 
varies  and  precautions  should  be  taken;  after  cement  is  hardened  no  apparent 
effect  is  noted. 

Watertight.  Watertight  Concrete.  Nat.  Lime  Assn.,  bul.  no.  301,  1920,  20  pp. ,  1 2 
figs.  Summary  of  facts  concerning  effects  of  hydrated  lime  in  improving  struc- 

ture of  reinforced  concrete  and  rendering  it  impermeable  to  water,  together 
with  comments  and  field  data  concerning  beneficial  effects  resulting  from  its  use. 

COAL  TAR 

Industrial  Technology.  Medern  Technology  of  the  Coal  Tar  Industry — XI  (La 
technique  moderne  de  l'industrie  des  goudrons  de  houille),  M.  C.  Berthelot, 
Revue  de  Métallurgie,  vol.  17.  no.  4,  April  1920,  pp.  252-261,  1 1  figs.  Survey  of 
processes  for  continuous  distillation  of  tar.  Processes  for  the  complete  transfor- 

mation of  tar  into  rosin.     (Continuation  of  serial.) 

CONCRETE,  REINFORCED 

Flat  Sl.^bs,  Design  of.  New  York  Citv  Regulations  for  Design  of  Reinforced  Con- 
crete Flat  Slabs.  Eng.  and  Contracting,  vol.  54,  no.  4,  July  28,  1920,  pp.  89-91. 

Rules  adopted  by  Board  of  Standards  and  Appeals  governing  design  of  re- 
inforced-concrete  flat  slabs. 

COKE 

Quality,  Criteria  of.  Carbon  Blisters  and  Carbon  Threads  are  said  to  be  Evidence 
of  Good  Coke.  Coal  Age,  vol.  18,  no.  4,  July  22,  1920,  pp.  173-174,  1  fig. 
Undecomposed  hydrocarbons  at  bottom  of  oven  rise  into  fierce  glow  of  upper 
part  of  charge,  where  they  split,  leaving  pure  carbon  on  coke  faces. 

COKE  MANUFACTURE 

Foundry  Coke.  Manufacture  of  F'oundry  Coke,  Edward  H.  Bauer.  Gas  Rec,  vol. 
18,  nos.  1  and  2,  July  14  and  2S.  1920.  pp.  15-21.  12  figs.,  and  21-24  and  46.  10 
figs.  Method  used  by  Providence  Gas  Co,  in  making  high-grade  fuel,  together 
with  details  of  coke-over  plant.  Effect  of  various  coal  mixtures  and  quenching 
upon  quality  of  metallurgical  coke  produced. 

COKE  PLANTS 

By-Product.  Condensation  in  Coke  Plants  (Sur  la  condensation  dans  les  cokeries'), 
E.  Ore.  Technique  Moderne,  vol.  12,  no.  1,  Jan.  1920.  pp.  7-11.  21  figs.  Com- 

parative value  of  industrial  by-product  distillation  processes. 
Making  By-product  Foundry  Coke  in  New  England,  H.  R.  Simonds.  Iron 

Trade  Rev.,  vol.  66,  no.  21.  May  20,  1920,  pp.  1467-1471,  9  figs.  Isolated  gas 
and  coke-making  plant  in  Rhode  Island  devotes  attention  to  cupola  fuel.  By- 

product coke  used  more  generally  in  New  England  because  of  restrictions  on 
transportation  of  beehive  oven  fuel.  Relation  of  low  and  high-volatile  coals 
in  coke-making. 

COLUMNS 

Reinforoed-Concrete.  Experiments  witli  Spirally  Reinforced  Concrete  Columns 
With  and  Without  Stone  Cores  at  the  Technical  High  School  of  Vienna  (Ver- 
suche  mit  umschnùrten  Betonsàulen  mit  und  ohnc  Steinkernen  an  der  Tech- 
nisehen  Hochschule  Wien).  Beton  n.  Eisen,  vol.  19,  nos.  1  and  4.5-  Jan.  8  and 
March  4,  1920,  pp.  10-13  and  44-46,  S  figs.  Results  of  tests  with  two  kinds  of 
concrete,  showing  that  with  the  richer  mixture  the  utilization  of  core  and  in- 

fluence of  reinforcing  decrease,  in  spite  of  which  total  strength  increases. 

COMPRESSED  AIR 

Hydroelectric  Plants.  San  Joaquin  Light  and  Power  Corporation's  Kerckhoff 
Power -Project.  W.  C.  CoUyer.  Compressed  Air  Mag.,  vol.  25.  no.  8,  Aug. 
1920,  pp.  9757-9758.  3  figs.  Compressed-air  equipment  at  hydroelectric  power 
development  to  utilize  water  of  San  Joaquin  River  at  Auberry,  Cal. 

CONDENSERS,  STEAM 

Circulating-W.\ter  Strainers.  The  Straining  of  Circulating  Water.  Eng.,  vol. 
109.  no.  2388,  May  21,  1920,  p-  679,  4  figs.  Patented  scheme  in  which  straining 
surface  is  outside  of  perforated  drum  built  up  of  gun-metal  plates  on  cast-iron 
spiders,  one  end  of  drum  being  closed  and  the  other  open  to  outlet  for  strained 
water. 

CONVERTERS 

Rotary.  Phasing-Out  Rotary  ConverttTS,  K.  A.  Reed.  Power,  Vol.  52,  no.  2,  July 
13.  1920,  pp.  51-53,  6  figs.  Method  is  outlined  which  required  no  other  equip- 

ment than  a  number  of  lamps  and  special  brushes. 

CONVEYORS 

Apron-Type.     Kinluk   Mine  of  the  Valley  Camp  Coal  Co..  J.  W.   Marshall.  Coal 
.  Industry,  vol.  3,  no.  7,  July  1920,  pp.  307-310,  3  figs.     Description  and  opera- 

tion of  apron-type  conveyor  said  to  be  largest  now  being  used  in  U.  S. 

Belt.  Wooden-Link.  The  Kaul  Wooden  Conveyor  Belt  (Das  Holzglieder-Forder- 
band  (System  Kaui)).  Heinz  Gante.  Fôrdertechnik  u.  Frachtverkehr,  vol.  13, 
no.  4.  Feb.  20,  1920,  pp.  4 1-42.  1  fig.  Describes  belt  consisting  of  wooden  links, 
50x50x  20  mm.  jointed  together  horizontally  with  Mannesmann  tubes,  which  is 
said  to  have  been  used  successfully  in  anthracite,  lignite,  cement,  food-products 
and  chemical  industries  as  well  as  for  coaling  plants. 

Belt,  Wooden-Slat.  The  Killewald  Wooden  Conveyor  Belt  (Das  H olzgliedf order- 
hand  "System  Killewald"),  Fôrdertechnik  u.  Frachtverkehr,  vol.  13,  no.  5, 
March  5,  1920.  pp.  5G-57.  2  figs.  Describes  conveyor  exhibited  at  the  Leipzig 
Exposition  by  the  Bernburg  Potash  Works,  consisting  of  two  parallel  wire 
ropes  to  which  narrow  wooden  slats  are  clamped  to  form  the  conveying 
surface,  original  feature  of  which  lies  in  the  arrangement  and  fastening  of  the 
bars  on  the  wire  ropes, 

COPPER  ALLOYS 

Phosphor-Copper.  New  Process  for  Making  Fifteen  Per  Cent  Phosphor-Copper. 
P.  E.  Demmler,  Metal  Industry  {New  York),  vol.  18,  no.  7,  July,  1920.  pp.  314- 
315,  1  fig.  Gives  particulars  of  experiments  of  authors  showing  that  a  uniform 
15  per  cent  phosphor-copper  can  be  produced  by  passing  phosphorus  vapor  over 
heated  copper,  and  that  most  satisfactorj'  temperature  of  copper  is  400  deg 
cent.  Paper  to  be  presented  in  Oct.  before  Inst.  Metals  Division  of  Am.  Inst. 
Min.   &  Met.  Engrs. 
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ELECTRIC  CURRENTS.  ALTERNATING 

Rectification  by  Galena.  Two  Ways  of  Rectification  of  Currents  by  Galena  (Sur 

deux  modes  de  rectification  des  courants  par  les  galc^nes") ,  Paule  Collet.  Comptes 
rendus  des  Séances  de  l'Académie  des  Sciences,  vol.  170,  no.  25,  June  21,  1920, 
pp.  14S9-1491.  Writer  clainis  to  have  observed  in  experiments  (1)  that  when  a 
small  electric  current  traverses  lead  sulphite  ore  introduced  in  a  metallic  circuit, 
there  is  a  positive  flow  from  ore  to  metal,  and  (2)  that  when  current  is  large 
there  is  a  negative  flow. 

ELECTRIC  FURNACES 

Non--Ferrous  Work.  Electric  Furnaces,  J.  H.  Stansbie.  Metal  Industry  (London), 
vol.  14,  no.  24,  June  13,  1919,  pp.  4S3-4S7.  2  figs.  Prominence  given  to  use  of 
electric  furnaces  for  non-ferrous  work  is  noted  and  information  presented  as  to 
great  possibilities  of  zirconium  as  refractory  for  furnace  lining.  Report  of  joint 
meeting  of  Birmingham  Branch  of  British  Foundrymen's  Assn.  and  Birmingham 
Metallurgical  Soc.  and  Staffordshire  Iron  &  Steel  1st.     (To  be  concluded.) 

ELECTRIC  GENERATORS.  A.  C. 

Field  Excit.\tiox.  Connected  Load  Versus  Generator  Capacity,  Fraser  Jeffrey. 
Power,  vol.  52,  no.  5,  Aug.  3,  1920,  pp.  162-164,  5  figs.  Limitations  to  field 
excitation  are  discussed,  with  special  reference  to  starting  periods  of  squirel- 
cage  indution  motors. 

See  also  Turbo-Generators. 

ELECTRIC  LAMPS,  INCANDESCENT 

Luminous  Efficiency.  Luminous  Efficiency  of  Incandescent  Bodies  (Etude  du  rende- 
ment lumineux  des  corps  incandescents),  R.  Painvin.  Revue  générale  del'Elec- 

tricité,  vol.  7.  no.  24.  June  12.  1920.  pp.  7S7-791.  Formula  is  estabhshed  for 
calculating,  in  terms  of  temperature,  luminous  efficiency  of  carbon  and  tungtsen 
filaments  of  incandescent  lamps. 

ELECTRIC  LOCOMOTIVES 

Citroen-Geaiîed.  Citroen  Gear  for  Electric  Locomotives.  Eng.,  vol.  109,  no.  2S39, 
May  2S,  1920.  pp.  712-715.  8  figs.  Power  transmitted  by  gearing  is  1,000  b.hp. 
on  speeds  of  550  r.p.m.  and  169  r.p.m.,  corresponding  to  traveUng  speed  of  26 
m.p.h..  with  wheels  4  ft.  3J2  in-  in  diameter,  maximum  speed  being  920  r.p.m. 
at  motor  and  43.5  m.p.h.  on  track. 

Swiss  Railwat.s.  Swiss  Federal  Railways  Buv  New  Electric  Locomotives.  Elec.  Ry. 

■Jl..  vol.  56,  no.  6,  Aug.  7,  1920,  pp.  256-260, 10  figs.  Single-phase  freight  loco- motives manufactured  by  Oerlikon  Co.  Data:  height.  12  ft.  5  in.;  total  length, 
63  ft.  6  in.;  gage  4  ft.  Sli  in.;  diameter,  53  H  in.;  crankpin  stroke,  23^  in.; 
transmission  ratio,  43.03;  total  weight,  250,000  lb.;  adhesive  weight,  208,000 lb. 

ELECTRIC  MOTORS,  A.  C. 

Inductiox.  How  to  Calculate  a  New  Winding  for  an  Inductor-Motor  Stator  Core. 
A.  M.  Dudley.  Power,  vol.  52,  no.  1,  July  16.  1920.  pp.  13-18.  5  figs.  Six 
factors  that  require  consideration  in  figuring  new  winding  for  induction  motor 
to  operate  under  new  conditions  of  speed,  horsepower,  voltage,  phase  or  fre- 

quency are  enumerated,  then  problem  is  worked  out  to  show  how  each  is  deter- mined. 

ELECTRIC  PLANTS 

Commonwealth  Edition  Co..  Chicago.  Service  Work  for  1919  Below  Pre-War  Cost, 
D.  W.  Roper.  Elec.  World,  vol.  76,  no.  6.  Aug.  7.  1920,  pp.  273-276.  7  figs. 
Operating  records  of  Commonwealth  Edison  Co..  Chicago.  It  is  said  that  in 
spite  of  increased  wages  and  inroads  of  war  and  industry  on  ranks  of  trained 
workers.  car,ipful  engineeing  has  succeeded  in  reducing  cost.  Factors  that  have 
played  a  part  in  bringing  this  about  are  enumerated. 

Parallel  Operation.  Governor  Adiuftment  for  Efficient  Parallel  Operation.  F. 
Oppenheimer.  Elec.  World,  vol.  76,  no.  5,  July  31,  1920,  pp.  239-240,  9  figs. 
Principles  of  operatingsteam  and  hydroelectric  plants  in  parallel  and  methods  of 
changing  governor  regulations  while  running. 

ELECTRIC  RAILWAY  SIGNALS 

Dual  Control.  Dual  Control  Signals  on  the  Pacific  Electric,  Clifford  A.  Elliott. 
Elec.  Ry.  Jl.,  vol.  56.  no.  7,  Aug.  14,  1920,  pp.  321-322,  4  figs.  Improved  type 
of  signal-light  circuit  adopted  for  single-track  line  to  minimize  hazardous 
operating  conditions. 

ELECTRIC  RAILWAYS 

Supplying  Parts  to  Repair  Shops.  Supplying  Repair  Parts  to  Shops,  W.  G.  Murrin. 
Elec.  Ry.  Jl..  vol.  56,  no.  2.  .July  10.  1929,  pp.  85-86.  1  fig.  Canadian  company 
replaces  worn-out  supply  car  with  auto  truck;  sends  salvage  car  monthly  over 
interurban  division.  Advantage  of  plan  is  that  in  enables  foreman  in  each 
repair  shop  to  accumulate  pieces  for  repair  until  a  man  or  machine  can  do  the 
work  in  quantities  and  so  reduce  unit  cost. 

ELECTRIC  TRANSMISSION  LINES 

Construction  Costs.  Interconnecting  Small  Cities.  Elec.  World,  vol.  76,  no.  7, 
Aug.  14.  1920.  pp.  321-324.  7  figs.  Data  on  costs  of  present-day  line  construc- 

tion, together  with  methods  of  emergency  operation,  collected  from  Indiana 
central-station  companies  serving  21  communities. 

Feeder  Voi-tage  Regulation.  Calculation  of  Feeder  Voltage  Regulation,  W.  C. 
Chappell.  Elec.  World,  vol.  76,  no.  2,  July  10,  1920.  pp.  73-74.  1  fig.  Chart 
for  computing  voltage  regulation  of  given  feeder  for  any  load  and  power  factor. 

Protection.  Protection  of  Transmission  Systems — 1,  Emil  Aim.  Elec.  World,  vol. 
76.  no.  6.  Aug.  7,  1920.  pp.  277-278,  2  figa.  Analysis  of  abnormal  voltages  on 
transmission  systems  and  methods  adopted  by  company  in  Sweden  to  protect 
station  apparatus  from  insulation  breakdown. 

ELECTRIC  UNITS 

Data  on.  Electric  Units  and  Standards.  Circular  of  Bur.  of  Standards,  no.  60  March 
12,  1920,  6S  pp.  Notes  on  systems  of  units,  including  units  in  general,  electro- 

static and  electromagnetic  systems,  and  international  electric  units;  evolution 
of  present  system  of  concrete  standards;  units  and  standards  of  principal  elec- 

tric quantities — resistance,  current,  electromotive  force,  quantity  of  electricity, 
capacity,  inductance,  power  and  energy,  and  resistivity;  magnetic  units. 
Appendices  on  conversion  factors,  legislation  on  electric  units  giving  laws  of 
various   countries,   and   bibliography. 

ELECTRIC  WELDING.  ARC 

Machines.  AutomaticElectric  Arc  Welding  Machine,  ti.  L.  Unland.  Welding  Engr., 
vol.  5,  no.  7,  July  1920,  pp.  26-28,  and  32.  14  figs.  Automatic  are  weldens  a 
device  for  automatically  feeding  metallic  electrode  wire  into  welding  are  at  rate 
required  to  hold  a  constant  arc  length.  Article  describes  investigation  to  de- 

termine controlling  feed  of  electrode  to  electric  arc  in  a  metallic-electrode  welding circuit. 

Electric  Welding  Machines — Direct-Current  Constant-Potential  Types,  L. 
W.  Webb.  Power,  vol.  52.  no.  6.  Aug.  10.  1920,  pp.  210-212.  4  figs.  Operation 
of  different  makes  of  welding  machines  of  constant-potential  type. 

Metal  Deposition  in.  Metal  Deposition  in  Arc  Welding — II,  O.  H.  Escholz.  Elec. 
World,  vol.  76,  no.  3.  July  17.  1920,  pp.  llS-121.  11  figs.  Mechanism  of  metal 
transfer  from  electrode  to  plate  is  explained  by  the  aid  of  photoaraphy.  Evi- 

dence indicates  that  85  fer  cent  of  the  metal  is  carried  across  arc  in  liquid  form 
by  molecular  forces. 

ELECTRICITY 

Atmospheric,  Utilization  of.  A  New  Source  of  Energy  and  Its  Useful  Possibihties 
(Eine  neue  Energiequelle  und  deren  Verwendungsmoglichkeiten  fur  die  che- 
mische  Industrie),  Hermann  Plauson.  Chemiker-Zeitung,  vol.  44.  no.  34-35, 
March  23,  1920.  pp.  229-231.  Notes  on  recovery  and  utilization  of  atmospheric 
electricity,  which,  it  is  claimed,  can  be  utilized  in  a  practical  manner  and  which 
offers  the  prospect  of  a  working  capacity  of  200  hp.  in  form  of  electric  energy  for 
every  sq.  km.  of  soil.  Some  of  its  uses  in  chemical  and  electrochemical  industries 
are  pointed  out. 

Price  per  Kw-Hp..  Alignment  Charts  for  the  Graphical  Computation  of  Rates  of 

Electricity  (Abaques  à  alignement  pour  le  calcul  graphique  des  tarifs  d'électri- 
cité), R.  Courau.  Revue  générale  de  l'Electricité,  vol.  7.  no,  24,  June  12,  1920, 

pp.  801-807.  4  figs.  Graphs  coastructed  from  forniulse  for  determinin^j;  price  of kw-hr. 

ELECTROLYSIS 

Electric  Waves.  Influence  of.  The  influence  of  Electric  Wavefl  on  Electro- 
Ivsis  (Einfluss  elektrischer  Wellen  auf  die  Elektrolyse),  Franz  Grunwald. 
Élektrotechnischcr  Anzeiger,  vol.  37,  no.  36,  March  3.  1920,  p.  170,  1  fig.  It  13 
stated  that  North  German  Refinery  uses  for  gold  refining  direct  current  with 
superimposed  unsymmetrical  alternating  current  of  50  periods  per  sec,  accord- 

ing to  Wohlwill  process. 

ELECTROMAGNETISM 

Galvanomagnetic  Effects.  Analysis  of  Three  Galvanomagnetic  Effects.  Con- 
firmation of  a  New  Effect  (Analyse  de  trois  effets  galvanomagnétîques.  Confir- 

mation d'un  nouvel  effet),  A.  Sellerio.  Comptes  rendus  des  Séances  de 
l'Académie  des  Sciences,  vol.  170,  no.  20,  June  28.  1920.  pp.  1670-1573.  2  figs. 
Experimental  study  claimed  to  have  confirmed  that  when  a  plate  is  traversed 
by  an  electric  current  perpendicular  to  a  magnetic  field,  the  field  causes  flow 
of  current  along  lines  of  magnetic  force. 

ELEVATORS 

Worm  Gearp.  Electric-Elevator  Machinery.  Worm  Gears  and  Their  Lubrication, 
M.  A.  Meyers.  Power,  vol.  52.  no.  4,  July  27,  1920,  pp.  136-138,  6  figs.  How 
to  remove  worm  gear  from  elevator  reduction  gear  is  explained.  C*'  :.-or  oil is  recommended  as  best  for  lubrication  of  these  gears. 

ELECTRIC  RAILWAYS  TRACK 

Current  Losses.  Current  Losses  in  Electric  Railway  Tracks  (Sur  les  pertes  de  courant 
qui  se  produisent  le  long  des  voies  de  tramways),  G.  Girousse.  Re\'ue  générale 
de  l'Electricité,  vol.  S.  no.  1,  July  3.  1920.  pp.  837-844,  10  figs.  Simplifications of  usual  formula  are  suggested. 

EMPLOYEES'  REPRESENTATION 

A  DV ANTAGES.  Letting  Your  Employees  do  the  Hiring.  Factory,  vol.  25,  no.  1 ,  July  1 , 
1920,  pp.  41-44.  1  fig.  Method  of  employee  representation  lowers  labor  turn- 

over, assures  adequate  supply  of  labor  and  builds  up  in  the  minds  of  the  workers 
feeUng  that  they  are  part  of  the  instit.ution.  writer  beheves. 
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FORGING 

Progress  Sixce  1912.  Progress  in  Forging  Practice  During  Recent  Years  (Ueber 
die  Fortschritte  auf  dem  Gcbiet  der  Eisenhuttenkunde  in  den  letzten  Jahren), 
K.  Dornhecker.  Zeitschrift  fur  jiugewandte  Chemie,  vol.  33,  nos.  32  and  36. 
Apr.  20  and  May  4,  1920.  pp.  96-100  and  106-111,  10  figa.  Description  of 
the  most  important  foreign  and  domestic  processes  and  inventions  since  1912. 

FOUNDATIONS 

L'nderpinxing  Methods.  Underoinning  and  Foundations  of  Heavy  Buildings — I. 
Engr.,  vol.  129,  no.  3365.  June  25.  1920,  pp.  639-642.  12  figs.  Methods  of 
underpinning  walls  used  at  various  New  York  and  Chicago  buildings. 

UNIFORM  Pressure  ox  Beds.  XTniform  Pressure  on  Building  Foundation  Beds,  R. 
Fleming.  Eng.  News-Rec.  vol.  S5.  no.  5,  July  29.  1920.  pp.  219-223.  Review 
of  practice  and  code  provisions,  T^ith  numerical  comparisons  for  typical  office 
bmldings,  followed  by  recommended  specification. 

FOUNDRIES 

CoxTiNTTOCs.  Continuous  Shop  is  Highly  Efficient,  Pat  Dwyer.  Foundry,  vol.  48, 
no.  16.  Aug.  15,  1920.  pp.  625-630,  9  figs.  Among  advantages  claimed  to 
be  derived  from  continuous  foundries  are  increased  tonnage  from  given' floor 
space  and  limited  flask  equipment.  Operation  of  continuous  foundry  of  Air 
Brake  Company.     Wlimerdiug,  Pa.,  for  last  30  years  is  quoted  as  example. 

Design.  Toledo  Company  Building  New  Plant.  Iron  Age,  vol.  106,  no.  8,  Aug.  19, 
1920.  pp.  439-442,  6  figs.  Particulars  of  design  of  foundry  intended  for  castings 
ranging  in  weight  from  a  few  ounces  to  50  tons. 

IxCRE.^siXG  Output.  Innovations  Increase  Unit  Output — I,  Foundry,  vol.  48, 
no.  352.  Aug.  1,  1920,  pp.  599-607,  11  figs.  General  features  of  Saginaw 
Malleable  Iron  Co..  discussed,  and  some  examples  of  molding  and  coremaking 
procedure  presented.     (To  be  coniinued.) 

FOUNDRY  EQUIPMENT 

Flasks,  Steel.  Fabricating  Steel  Foundry  Flasks.  J.  D.  Knox.  Foundry,  vol.  48, 
no.  16.  Aug.  15,  1920.  pp.  631-634.  15  figs.  Rigidity  is  obtained  by  forming 
ribs  on  3-inch  centers.  Bottom  half  of  each  rib  is  made  shallow  to  provide 
shoulder  upon  which  sand  rests.     Diversified  uses  of  flasks. 

GAGES 

Thread.  The  Hardening  of  Screw-Gages  with  the  Least  Distortion  in  Pitch,  Wilfrid 
J.  Lineham.  Instn.  of  Mech.  Engrs.,  Jl.,  no.  5,  June  1920,  pp.  451-487  and 
(discussion)  478-529,  40  figs.  Paper  in  two  parts,  one  devoted  to  water  hard- 

ening and  the  other  to  oil  hardening.  Object  of  paper  is  to  prove  that  quench- 
ing, while  crossing  an  arrest  or  recalescence  point,  produces  the  least  amount 

of  distortion,  and  to  give  the  results  of  the  writer's  tests.  It  is  also  shown that  hardening  screw  gages  in  oil.  after  casing  in  cyanide,  can  be  performed 
with  less  distortion  than  if  water  is  the  quenching  medium. 

Tool-Setting.  Precision  Type  of  Planer  Tool-Setting  Gage,  Gustave  Youngquist. 
Machy.  (N.  Y.),  vol.  26,  no.  12,  Aug.  1920.  pp.  1121-1122.  4  figs.  Tool-setting 
gage  provided  with  vernier  for  obtaining  direct  readings  and  with  means  for 
securing  quick  and  accurate  adjustments. 

Whitworth  Thread.  Making  Whitworth  Thread  Gages,  C.  Edgar  Allen.  Machy. 
(N.  Y.),  vol.26,  no.  12,  Aug.  1920.  pp.  1157-1160,  5  figs.  Method  which  utilizes 
disintegration  of  grinding  wheel  during  grinding  operation  to  produce  final  thread 
form. 

See  also  Interchangeabh  Manufacture,  Gages  for. 

GAS  ENGINES 

KoRTiNG.  Determination  of  the  Degree  of  Irregularity  of  a  Single- Cylinder  Kcirting 
Gas  Engine  and  Construction  of  Curve  of  Angular  Deviations  (Ermittlung 
des  Ungleichformigkietsgrades  eines  einzylindrigen  Kortingsten  Gasmotors 
und  Aufzeichnung  der  Kurve  der  Winkelabweichungen),  O.  Bauer.  Der 
praktische  Maschinen-Konstrukteur.  vol.  53,  no.  9,  Mar.  4.  1920,  pp.  66-72. 
4  figs.  Gives  graphical  method  and  results  of  investigations  which  are  believed 
should  be  of  influence  in  the  constructive  development  of  the  gas  engine. 

GAS   MAINS 

Corrosion.  Internal  Corrosion  of  Mains,  Services  and  Meters.  J.  G.  Taplay.  Gas 
World,  vol.  72.  no.  1872,  June  5,  1920.  pp,  481-485.  Report  of  life  of  Gas  Meters 
Joint  Committee  of  Instn.  of  Gas  Engers.  Findings  based  on  examination 
of  26  corrosion  deposits  and  liquors  contributed  by  engineers  from  different 
parts  of  England.  Preliminary  conclusions  are  given  having  reference  to 
destructive  influence  of  hydrocyanic  acid,  salts  produced  by  interaction  of 
ammonia  and  carbon  bi-sulphide,  oxygen  and  carbon  dioxide. 

FUELS 

Coal,  Oil  and  Sawmill  Refuse.  Sawmill  Refuse,  Powdered  Coal,  and  Oil  Fuels, 
Darrah  Corbet.  JI.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  8.  August  1920.  pp. 

715-732,  2  figs.  It  is  said  that  "it  will  be  necessary  to  curtail  some  of  the 
further  development  in  the  use  of  oil  fuel."  Advantages  of  burning  pulverized 
coal  and  possibilities  of  using  sawmill  refuse,  are  pointed  out. 

Heatixg  Value.  Heating  Value  of  Fuels  (Sur  la  valeur  d'usage  des  combustibles), 
Emilio  Damour.  Comptes  rendus  des  Séances  de  l'Académie  des  Sciences, 
vol.  170,  no.  26.  June  28.  1920.  pp.  1578-1581.  Heating  value  is  expressed  as 
reciprocal  of  weights  of  two  fuels  which  could  produce  the  same  thermal  effect 
in  a  given  furnace.  A  method  is  outlined  for  comparing  effectiveness  of  various 
fuels  in  any  case  by  means  of  that  definition  for  heating  value. 

See  also  Oil  Fuel;  Pulverized  Coal. 

FURNACES,  ANNEALING 

Chaxtraixe.  The  chantraine  Rotary  Flame  Pot  Annealing  Furnace.  Eng  .  vol.  109. 
no.  2840,  June  4,  1920,  p.  754.  4  figs.  Tjtîc  of  furnace  which  has  been  largely 
taken  up  in  Belgium  and  is  being  introduced  in  several  plants  in  England. 

FURNACES,   BOILER     • 

AiR-CooLED  Scraper  Grate.  Experiments  with  an  Air-Cooled  Scraper  Grate 
(Versuche  mit  einem  luftkekiihlten  Staurost),  H.  Kreyssig.  Feuerungstechnik, 
vol.  8,  no.  8,  Jan.  15,  1920,  pp.  69-71,  3  figs.  Gives  results  of  experiments 
with  device  installed  at  the  discharge  end  of  the  Week  travehng  grates  under 
the  Stirling  boilers  of  the  Municipal  Elec.  Works  of  Reichenbach,  showing  its 
value  when  hgnite  briquets  are  employed  as  fuel. 

Low-Grade  Fuels.  Boiler  Furnaces  for  Economical  LTtilization  of  Low-Grade 
Fuels  (Feuerungsanlagen  fur  Warmesparwirtschaft  bel  Verwendung  minder- 
wertiger  Brennstoffe).  Der  praktische  Maschinen-Konstrukteur,  vol.  53, 
no.  li,  Mar.  IS.  1920,  pp.  83-90,  13  figs.  Details  of  under-graduate  blower 
arrangement  for  furnace  with  automatically  stoked  internally  fired  boiler, 
constructed  by  Germania  Machine  Factory,  Chemnitz;  the  Topf  self-feeding 
furnace  for  burning  lignite;  and  traveling  grates  developed  by  the  firm  of 
C.  H.  Week  &  Co.,  Dolau  for  use  of  low-grade  fuels. 

FURNACES,  HEATING 

GAS  MANUFACTURE 

Economies  of  Production.  Tests  on  Carbonizat'on  .at  Udding.ston.  Gas  World, 
vol.  72.  no.  1872,  June  5,  1920,  pp.  492-504.  2  figs.  Report  of  Research  Commit- 

tee of  Instn.  of  Gas  Engrs.,  gi-ving  account  of  first  stage  of  investigation  into 
comparative  economies  of  production,  from  thermal  and  chemical  stand- 

points, of  different  grades  of  gas.  Appendices  give  in  detail  method  of  cali- 
bration and  analyses  employed  in  research. 

Horizontal  Retort  Installations.  Carbonization.  Gas  World,  vol.  72.  no.  1872, 
.Tune  5.  1920.  pp.  505-510.  Descriptions  of  various  English  horizontal  carboniza- 

tion plants  illustrating  efforts  "which  have  been  made  to  satisfy  present-day 
requirements.     Paper  presented  before  Instn.  of  Gas  Engrs. 

Retort  Discharger.  The  Resnard  Retort  Discharger.  Gas  Jt.,  vol.  151,  no.  2968. 
Aug.  4,  1920,  p.  240,  4  figs.  Patented  apparatus  consisting  of  rake  so  mounted 
on  end  of  a  horizontal  iron  tube  that  it  can  be  extended  in  horizontal  position 
or  brough  down  at  right  angles  by  its  own  weight  and  by  operation  of  carrier tube. 

GAS   PRODUCERS 

Marixe.  Producer  Gas  for  Marine  Power.  Gas  &  Oil  Power,  vol.  15,  no.  179, 
Aug.  5,  1920,  pp.  175-178,  3  figs.  Report  of  trials  of  gas  producers  patented 
by  D,  J.  Smith.  Consumption  trials  were  carried  out  on  gasoline  at  various 
speeds  and  then  at  the  same  speeds  on  producer  gas.  Consumption  of  gasoline 
and  coal  for  same  work  was  relatively  equal. 

GAS  TURBINES 

Holzwarth.  The  Holzwarth  Gas  Turbine.  Gas  &  Oil  Power,  vol.  15,  no.  177. 
June  3,  1920.  pp.  145-147.  5  figs.  Account  of  progress  made  in  Germany  since 
1914  in  development  of  Holzwarth  type  of  gas  turbine,  extracted  from  article 
in  Jl.  Assn.  German  Engrs.  Zeitschrift  des  Vereines  deutscher  Ingenieure, 
Feb.  28,  1920). 

GAS  WORKS 

Sulphate  Making.  The  "Direct"  Process  of  Sulphate  making  in  Gas-Works. 
Gas  Jl..  vol.  151.  no.  2986.  Aug.  4.  1920.  pp.  234-237.  Tablesgiving  comparative 
cost  figures  of  materials  and  labor  of  manufacture  of  sulphate  by  ordinary 
distillation  and  "direct"  processes. 

GEAR   CUTTING 

Gear  Shaper.  Machining  the  Gear-Shaper  Saddle.  Douglas  T.  Hamilton.  Am. 
Mach..  vol.  53.  no.  7,  Aug.  12.  1920,  pp.  293-295,  18  figs.  Practice  of  Fellows 
Gear  Shaper  Co.,  Springfield,  Vt. 

Revergex.  The  "Revergen'*  Forging  Furnace.  Eng.  Production,  vol.  1,  no.  7, 
July,  1920,  pp.  262,  2  figs.  Describes  improved  regenerative  system  of  gas 
firing,  developed  by  The  Da^'^s  Fuel  Co.,  London.  Eng..  with  which,  it  is 
claimed,  considerable  fuel  economies  are  effected.  Consists  of  an  outer  casing 
of  sheet  steel,  bound  by  channels,  tie  rods,  and  thrust  plates,  body  of  furnace 
being  composed  of  Scotch  firebrick  of  extra  thickness. 

GEARS 

Automobile.  Automobile  Gear  Making  Centralized.  Iron  Age.  vol.  106,  no.  5. 
July  29.  1920,  pp.  245-250,  10  figs.  New  works  of  General  Motors  Corporation. 
Well-lighted,  single-room  machine  shop  half  acre  in  size  and  complete  heat- 
treating  plant,  with  efficient  routing  of-  work. 
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HEAVY-OIL  ENGINES 

Engush  Types.  Some  Lincolnshire  Oil  Engines,  F.  H.  Livens.  Eng.,  vol.  110.  no. 
284S,  July  30,  1920,  pp.  159-162.  13  figs.  Doscription  of  various  types  of  heavy- 
oil  engines,  indicating  developments  in  design  from  1S91  to  1919.  Paper  read 
before  Instn.  Mech.  Engrs. 

HOISTING  MACHINERY 

Efficiency.  The  Efficiency  of  Hoisting  Machinery  When  Lowering  the  Load  (per 
Wirkungsgrad  von  Lasthebemnschinen  beim  Senken  der  Last).  Leopold  Fcigl. 
Fordertechnik  u.  Frachtverkehr,  vol.  13,  nos.  6  and  7,  Mar.  19  and  April  2,  1920. 
pp.  61-62  and  70-72.  Points  out  that  in  hoisting  machinery  without  warm  gears 
the  lowering  capacity  is  not  quite  1  per  cen  t  under  hoisting  capacity,  or  so  slight 
as  to  be  negligible.  Account  of  experiments  carried  out  to  confirm  calcutaled 
results.     Basic  conditions  for  the  derived  equations  are  given. 

Standardization.  Important  Considerations  in  Regard  to  Standardization  (Wichtige 
Gesichtspunkte  bei  Normalisierungen),  R.  P.  Schroder.  FUrdertechnik  u. 
Frachtverkehr,  vol.  13,  no.  5,  March  5,  1920,  pp.  50-52.  Notes  on  basic  prin- 

ciple of  standardization  of  parts,  with  examples  demonstrating  suitable  and 
tested  applications;  investigation  of  standards  presented  by  German  Engrs.; 
and  suggestions  for  improvement  of  method  now  in  use. 

HOISTS 

Electric  Modern  Electric  Hoists  (Neuzelitliche  Motorflaschenziige).  Ernst-  Blau. 
Fordertechnik  u.  Franchtverkehr,  vool.  13,  no.  5,  March  5,  1920,  pp.  54-56,  2 
figs.  States  their  advantages  and  describes  spur-gear  electric  hoist  of  the  Ger- 

man Machine  Works  Corp.  (Demag)  in  Duisburg,  built  for  loads  up  to  5  tons. 

Mine.  A  New  Depth  Indicator  for  Mine  Hoists  (Ein  neuer  Teufenzeiger  ftir  Forder- 
maschinen),  Wilh.  Weber.  Fordertechnik  u.  Frachtverkehr,  vol.  13.  no.  4, 
Feb.  20,  1920,  pp.  40-41,  1  fig.  Device  constructed  by  W.  Weber  &  Co.,  Wies- 

baden, for  indicating  exact  position  of  cage,  etc. 

HOSE 

Flexible-Metal.  The  Manufacture  and  Uses  of  Flexible  Metal  Hose  (Der  Metal- 
Ischlauch,  seine  Herstellung  und  Verwendung.)  Metall-Technik.  vol.  46,  nos.  11- 
12,  March  IS,  1920,  pp.  42-43,  10  figs.  Usually  made  in  lengths  of  4  to  42  m. 
and  up  to  50  em.  diam.  Suggestions  for  joining  sections  together,  for  protection 
against  destruction  and  repair.  Used  for  conveying  coal,  grain,_ ashes,  etc.; 
distributing  water,  oil,  gas,  steam,  etc.;  for  fire-extinguishing,  suction  dust  col- 

lecting purposes,  etc. 

HOUSING 

British  Government's  Scheme.  The  British  Government's  Huge  Housing  Scheme, 
E.  J.  Mehren.  Eng.  News-Rec,  vol.  85,  no.  5,  July  29.  1920.  pp.  217-218. 
Means  being  taken  by  British  Government  to  promote  and  subsidize  housing 
enterprises. 

Industrial.  Manufacturers'  Housing  Problems,  Harold  R.  Watson.  Can.  Manu- 
facturer, vol.  40,  no.  8,  Aug.  1920.  pp.  47-52,  6  figs.  Housing  problem  deve- 

loped by  Borders  Housing  Co.,  Canada. 

HYDRAULIC  TURBINES 

Buckets.  Increasing  the  Life  of  Turbine  Buckets  (Erhohung  der  Lebensdauer  von 
Turbinenschaufein),  Hans  Schneider,  Zeitschrift  fur  das  gesamte  Turbinenwesen. 
vol.  17.  no.  1.  Jan.  10.  pp.  8-9,  2  figs.  Quotes  suggestion  of  Schoop  that  metal- 
spraying  process  developed  by  him  be  applied  to  turbine  buckets  to  increase 
their  durability. 

Pelton  Type.  Felton  Wheel  Reconstruction.  Percy  Pitman.  Eng..  vol.  109.  no. 
2843,  June  25.  1920.  pp.  851-853,  13  figs.  Reconstruction  carried  out  at  large 
ammunition  works  during  war  period  to  replace  defective  and  broken  buckets 
and  to  economize  in  water  by  fitting  on  buckets  of  more  modern  and  efficient 
type. 

Wear  of.  Wear  of  Hydraulic  Turbines,  its  Consequences,  and  the.  Methods  of 
Reducing  It  (L'usure  des  turbines  hydrauliques,  ses  conséquences  et  les  moyens 
d'y  parer),  Henri  Dufour,  Bulletin  Technique  de  la  Suisse  Romande,  vol-  46, 
no.  12.  June  12,  1920.  pp.  133-140,  S  figs.  Records  ot  operation  of  sand  settling 
basin  in  Switzerland.     (Concluded.) 

HYDROELECTRIC  PLANTS 

Efficient  Operation.  Effecting  Efficient  Operating  Methods  in  Hydro-Electric 
Plants,  L.  W.  Wyss.  Power,  vol.  52.  no.  3.  July  20,  1920.  pp.  217-219.  Based 
on  experience  in  number  of  different  hydro-electric  stations  located  in  various 
parts  of  the  country. 

Niagara  Falls,  Developing  Niagara  Falls  Without  Marring  Its  Beauty,  J.  G. 
Warren.  Elec  World,  vol.  76,  no.  7,.  Aug.  14,  1920.  pp.  329-331.  Seven 
months  of  utilizing  additional  diversion  of  20,000  sec.-ft.,  showing  comparative 
costs,  573.000  hp.  to  787.000  hp.  can  be  developed  under  these  plans.  Sub- 

merged weirs  are  proposed. 

Regulating  Prime  Movers.  Regulating  Hydro-Electric  Prime  Movers.  C.  F- 
Mosher.  Elec.  World,  vol.  76.  no.  6.  Aug.  7.  1920.  pp.  280-281.  Ability  to 
hold  constant  speed,  inherent  regulation  and  momentary  changes  of  speed  are 
discussed  in  detail.  Conditions  upon  which  speed  changes  are  based.  From 
paper  read  before  System  Operators  of  New  England. 

Rhone-Rhine  Possibilities.  The  Swiss  Rhone-Rhine  Navigation— V.  A.  Wharton 
Metcalfe.  Engr.,  vol.  120,  no.  3355,  April  16,  1920,  pp.  389-390,  2  figs.  Hydro- 

electric aspect.     Water  power  and  generating  stations.     (Concluded.) 

Switzerland.  The  Water-Power  Plant  on  the  Aar  River  (Die  Wasserkraftanlage 
"Gdsgcn"  an  der  Aare  der  A.-G.  (Elektrizitatswerk  Oltcn-Aarburg).  Schwei- 
zische  Bauzeitung,  vol.  75,  nos.  23  and  24,  June  5  and  12,  1920.  pp.  249-254  and 
263-266,  16  figs.  Details  of  turbine  installation,  generators  and  exciters,  trans- 

formers (including  technical  data  for  the  two  transformer  types),  and  water 
supply  of  plant.     (Continuation  of  serial.) 

See  also  Compressed  Air,  Hydroelectric  Plants. 
HYDROGEN 

Electrolytic  Production.  Electrolytic  Production  of  Hydrogen  and  Oxygen  by  the 

British  Armies  (La  production  de  l'hydrogène  et  de  l'oxygène  par  electrolyse 
aux  armées  britanniques),-  T.  A.  Ross.  Revenue  générale  de  l'Electricité,  vol. 
7.  no.  24.  June  12  1920,  pp.  795-801,  19  figs.     Details  of  installation  near  Rouen. 

ICE  PLANTS 

Economical  Operation.  Economy  at  the  Finney  Avenue  Ice  Plant,  St.  Louis,  C. 
Wilkic,  Power,  vol.  51,  no.  25,  June  22,  1920,  pp.  990-994,  12  figs.  Plant  14 
years  old,  with  mediocre  equipment,  is  said  to  be  operating  at  58.6  per  cent 
over  its  rated  capacity  and  to  be  delivering  average  of  8.5  tons  of  ice  per  ton  of 
10,000-B.t.u.  coal.  Such  performance  is  attributed  to  ingenuity  of  manage- 

ment, co-operation  of  operating  force  and  careful  manipulation  of  equipment. 

INDUSTRIAL  MANAGEMENT 

Farming.  Notes  on  Power  Farming,  R.  W.  Lohman.  Jl.  Soc.  Automotive  Engrs., 
vol.  7,  no.  2.  Aug.  1920,  pp.  160-174  and  185,  .36  figs.  Paper  discusses  laying  out 
of  a  production  program,  transportation  of  men  and  supplies,  special  imple- 

ments for  raw  land  preparation,  tractor  dynamometers,  large  tractors,  special 
plowing  and  tilling  implements,  four-wheel-drive  tractors  and  road  haulage. 

Production  Control.  Production  Control  Through  a  Routing  Department,  Norman 
G.  Shidle.  Automotive  Industries,  vol.  43,  no.  7,  Aug.  12,  1920,  pp.  322-325.  6 
figs.  Operation  of  production  control  board  and  pneumatic-tube  system  by 
means  of  which,  it  is  said,  large  machine-tool  concern  is  keeping  all  its  machines 
running  efficiently. 

Production  Systems.  Modern  Production  Methods,  W.  R.  Basset.  Am.  Mach., 
vol.  53,  nos.  1  and  5,  July  1  and  29,  1920,  pp.  17-20,  5  figs.,  and  215-219,  9  figs. 
Take  up  planning  of  production  so  that  all  necessary  parts  of  machine  reach 
assembly  floor  at  the  same  time.  Discusses  control  of  work  in  shop  and  describes "booth"  system. 

Organizing  for  Production — I.  Eng.  Production,  vol.  1,  no.  8,  Aug.  1920, 
pp.  289-292,  4  figs.  Procedure  in  American  works  manufacturing  automobile carburetors. 

Production  Board  at  Marchant  Calculating  Machine  Company.  Metal 
Trades,  vol.  ll.no.  8,  Aug.  1920.  pp.  33.3-336,  6  figs.  Production  board  devised  to 
route  work  in  such  a  way  as  to  make  it  possible  to  determine  at  any  time  present 
status  of  any  job  in  the  factory,  and  to  permit  checking  of  costs  at  any  time. 

Production  Planning  and  Tracing  System.  Iron  Age,  vol.  106,  no.  4,  July 

22,  1920,  pp.  183-185.  4  figs.  System  installed  in  Moreland  Motor  Truck  Co.'s 
plant  at  Los  Angeles,  Cal.,  Follo^\'ing-up  record  forms  are  illustrated. 

The  Lincoln  Motor  Production  Plan — X.  Methods  of  Receiving  and 
Storing  Material,  I.  J.  Beatty.  Factory,  vol.  25,  no.  1,  July  1,  1920,  pp.  38-41. 
6  figs.  How  plant  handles  receiving  and  storing  raw  materials  and  completed 
parts  so  that  production  shcedule  is  not  held  back. 

Record  Sheets.  Piecework  System  by  Which  Clerical  Work  is  Done  Almost  Entirely 
by  Office  Machine  (Akkordsystem  mit  fast  ausschliesslich  durch  Buromaschinen 
verrichtbaren  Schrpibund  Rechenarbeiten\  Carl  Riisch.  Werkstattstechnik, 
vol.  14.  no.  6,  March  15,  1920,  pp.  164-170,  12  figs.  Gives  illustrations  of  the 
various  record  sheets  and  describes  system  employed  by  machine-tool  concern 
with  650  workmen,  which  manufacturers  tools  used  in  all  the  other  work -shops 
of  a  large  plant. 

Toolroom  Organization.  Toolroom  Svstem,  E.  E.  Hirschhauter.  Am.  !Mach.,  vol. 
53.  no.  8.  Aug.  19.  1920,  pp.  358-360,  9  figs.  System  said  to  have  been  in  suc- 

cessful use  for  last  five  years  in  large  gas-engine  shop. 

See  also  Taylor  System,  Time  Study. 

INDUSTRY 

Socialization  of.  A  German  Industrialist's  Views  on  Socialisation,  Felix  Deutsch. 
Eng.,  vol.  109.  nos.  2838  and  2839,  May  21  and  28,  1920.  pp.  703-704  and  734- 
735.  Facts  and  figures  are  presented  which,  it  is  claimed,  demonstrate  "that exaggerated  demands  by  employees  and  workmen  cannot  bring  them  any  benefit, 
but  may  in  a  measurable  distance  of  time  bring  our  (German)  industry  to  a 
standstill,  and  themselves  to  unemployment. 

INDUSTRIAL  ORGANIZATION 

English  Works.  The  Organization  of  a  Modern  Engineering  Works,  with  Some 
Observations  Upon  the  Construction  of  Special  Machinery,  the  Science  of  Pro- 

duction, the  Training  of  Pupils  and  Trade  Apprentices,  and  "Welfare,"  Richard W.  Allen.  Proc.  South  Wales  Inst,  of  Engrs..  vol.  36.  no.  1.  July  16,  1920,  pp. 
91-118.  Based  on  organization  of  Messrs.  W.  H.  Allen  Sons  &  Co.,  Queen's Engineering  Works,  Bedford,  England. 

INLAND  WATERWAYS 

Size  of.  Determination.  Determination  of  the  Dimensions  of  Large  Ships  Intended 
for  Inland  Navigation,  and  of  the  Size  to  be  given  to  Inland  Waterways  (Dé- 

termination des  dimensions  des  bateaux  de  navigation  intérieure  de  fort  tonnage, 
et  du  gabarit  des  voies  navigables).  Annales  des  Ponts  et  Chaussées,  vol.  55, 
no.  2.  March-April  1920.  pp.  169-192.  Study  of  comparative-economy  of  carry- 

ing traffic  in  large  ships  and  in  barges.  It  is  found  that  larger  ships  and  water- 
ways are  more  economical  when  traffic  is  in  excess  of  .3,000.000  tons  per  year. 

Memoir  prepared  by  Committee  appointed  by  French  Ministry  of  Public  Worka. 
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Oil  vs.  Coal-Burning.  Santa  Fe  Locomotive  Oil  Burning  Practice  and  Fuel  Per- 
formance. Walter  Bohnstengel.  Ry.  Mech.  Engr.,  vol.  94,  no.  7,  July  1920, 

pp,  449-450.  Siintti  Fe  System  has  approximately  31(i0  locomotives,  of  which 
two-thirds  use  coal  and  one-third  use  oil  as  fuel.  Tests  show  evaporate  efficien- 

cy of  oil  is  about  25  per  cent  more  than  coal  for  hand-fired  and  40  per  cent  more 
than  coal  for  stoker-fired  locomotives.  Also  showed  that  installation  and 
maintenance  of  brick  arch  cannot  be  justified  in  oil-burning  locomotives.  From 
paper  read  before  Railway  Fuel  Association. 

Steam  Separators  for.  Purification  of  Steam  for  Locomotives  (Reinigung  des 
Dampfes  fur  Lokomotiven  und  deren  Wirtschaft).  Ewald  Mecs.  Organ  fur  die 
Fortschritte  des  Eisenbahnwesens,  vol.  57,  no.  5,  March  1,  1920,  pp.  OS-71,  2 
figs.  Points  out  defects  in  devices  such  as  the  Kappe's  baffle  use  on  the  Prus- 

sian and  Hessian  railroads,  and  describes  centrifugal  steam  separator  patented 
by  author  and  constructed  for  locomotives  and  stationary  boilers,  consisting  of 
a  cylindrical  vessel  in  which  steam  enters  and  is  conducted  through  a  spiral- 
shaped  conduit  until  it  reaches  outlet  in  the  center. 

MAGNETOS 

Frknch  ]\L\chines.  Magneto  Industry  in  France  (L'industrie  de  la  magnéto  d'allu- mage en  France),  H.  W.  Porret.  Technique  Moderne,  vol.  12,  no.  1,  Jan.  1920, 
pp.  25-28,  17  figs.     High-tension  machines.     (Continuation  of  serial.) 

Wyco  Type.  Two  Types  of  Magneto  that  Employ  the  Magnetic  Bridge  Principle. 
Automotive  Industries,  vol.  43,  no.  6,  Aug.  5,  1920,  pp.  250-257,  4  figs.  Wyco 
magnetos.  One  has  reciprocating  armature  and  in  the  other  armature  is  on 
periphery  of  flywheel. 

MALLEABLE  CASTINGS 

Annealing.  AnneaUng  Mailable  in  Tunnel  Kiln,  H.  E.  Diller.  Foundry,  vol.  48, 
no.  16,  Aug.  15,  1920,  pp.  63S-G44,  11  figs.  Kiln  of  tunnel  type  used  for  con- 

tinuous annealing  at  plant  of  Saginaw  Malleable  Iron  Co. 

LUBRICANTS 

Standard.  Government  Standards  for  Oils  and  Greases.  Power,  vol.  52,  no.  3, 
July  20,  1920.  pp.  99-103,  1  fig.  Abstract  of  report  of  United  States  Govern- 

ment's committee  on  Standardization  of  Lubricants. 

LUBRICATING  OILS 

Specifications.  Writing  Specifications  for  Lubricating  Oils  and  Greases.  A.  A. 
Potter  and  A.  J.  Mack.  Elec.  World,  vol.  7fi.  no.  6.  Aug.  7.  1920.  pp.  281-282. 
General  properties  of  oils  which  have  bearing  on  specifications.  Typical  speci- 

fications for  turbine,  dynamo  and  other  oils. 

Voltol.  Friction  in  Journal  Bearings  When  Lubricated  by  Mineral  Oil  to  which 
VoUol  Has  Been  Added  and  under  Variation  of  Speed  and  Temperature  (Die 
Reibung  in  Gleitlagern  bei  Zusatz  von  Voltol-Oel  zu  Mineralol  und  bel 
Verànderung  der  Umlaufzahl  und  der  Temperatur"».  C.  Biel.  Zeitschrift des  Vereines  deutscher  Ingenieure,  vol.  C4,  nos.  25  and  26,  June  19  and  26,  1920. 
pp.  449-452  and  483-485.  9  figs.  It  is  demonstrated  by  a  number  of  tests  carried 
out  in  1915  at  the  Technical  High  School,  Carlsruhe,  that  a  mixture  of  mineral 

oil  and  "voltol"  acts  differently  from  pure  mineral  oil  of  the  same  viscosity and  reasons  therefor  are  given.  Gives  some  new  expressions  for  dependence 
of  friction  on  speed,  temperature  and  "viscosity,  which  are  said  to  agree  with those  of  former  researches. 

MARINE  ENGINES 

Forced  Lubrication.  Forced  Lubrication  for  Marine  Engines.  W.  C.  Owen.  Int. 
Marine  Eng.,  vol.  25,  no.  8,  Aug.  1920.  pp.  662-664,  2  figs.  Application  of 
forced  lubrication  to  reciprocating  engines;  arrangement  for  oiling  main  bear- 

ing, crank  pins  and  croEsheads. 

Still  vs.  Sulzer  Types,  "Still"  and  "Sulzer"  Marine  Engines,  William  Denny. 
Eng.,  vol.  110,  no.  2846,  July  16,  1920,  pp.  98-100,  8  figs.  Comparative  trials 
of  Still  and  Sulzer  engines  under  actual  working  conditions  on  board  ship. 
Paper  read  before  Inst.     Naval  Architects. 

See  also  Diesel  Engines,  Kerosene  Engines. 

MARINE  FITTINGS 

Characteristics.  Marine  Brass  Goods  and  Fittings,  Peter  W.  Blair.  Metal 
Industry  (N.Y.),  vol.  18,  no.  S,  Aug.  1920.  pp.  351-352,  6  figs.  Cahracteristics 
of  marine  fixtures  as  distinguished  from  standard  lines. 

MEASURING  MACHINES 

LUBRICATION 

Germ  Process.  The  Germ  Process  of  Lubrication.  Henry  M.  Wells  and  James  Ed. 
Southcombe.  Ry.  Rev.,  vol.  67,  no.  2,  July  10,  1920,  pp.  45^8.  It  is  de- 

monstrated by  laboratory  processes  that  increased  value  of  compounded  oils 
is  due  to  presence  in  them  of  fatty  acids  introduced  as  impurities  with  vegetable 
or  animal  oils  added  to  mineral  oil  as  per  formula  or  specification.  By  addition 
of  fatty  acids,  it  is  said,  authors  have  been  able  to  duplicate  and  even  improve 
on  results  yielded  by  compounded  oils  and  with  a  degree  of  economy  mea.'îured 

,  by  cost  of  vegetable  and  animal  oils  formerly  employed.  From  paper  read  at 
Nat.  Petroleum  Assn. 

M 

Universal.  Universal  Measuring  Machine.  Engr.,  vol.  129,  no.  3358,  May  7,  1920, 
pp.  472-473,  and  p.  476,  9  figs,  partly  on  2  supp.  plates.  Type  designed  by 
Sociét(^  Genevoise  d'Instruments  Physique  of  Geneva,  which  is  said  to  enable absolute  measurement  to  be  made  with  accuracy  of  0.00005  in. 

METAL  SPRAYING 

Methods.  Metal-Spraying  Methods  in  Art  and  Industry  (Die  Megallspritzverfah- 
ren  in  Kunt  und  Industrie).  Der  praktische  Maschinen-Konstruktenr,  vol. 
53,  nos.  7  and  9.  Feb.  10  and  March.  4  1920,  pp.  27-30  and  36-38,  3  figs.  Deals 
with  Schoop  metal-spraying  process  and  the  various  discoveries  of  Thurston, 
Morf,  and  others. 

METALS 

MACHINE  SHOPS 

English.  The  Works  of  Messrs.  Clavton  and  Shuttleworth,  Ltd.,  at  Lincoln.  Eng.. 
vol.  109,  nos.  2840  and  2841.  June  4  and  11,  1920.  pp.  741-747.  30  figs.,  and  778- 
801,  11  figs.  Steam  and  electric  road  tractors,  railway  rolling  stock,  drop 
stampings  and  steel  forgings  are  manufactured  in  works. 

The  Works  of  Messrs.  Marshall,  Sons  and  Co.,  Ltd..  Gainsborough.  Eng., 
vol.  109.  nos.  2837  and  2838.  May  14  and  21,  1920,  pp.  635-641  and  p.  652. 
24  figs.,  and  670-675  and  686.  20  figs.,  partly  on  3  supp.  plates.  Historical 
account  of  development.  Works  manufacture  portable  engines,  road  rollers, 
traction  engines,  locom.obiles,  fixed  engines,  etc. 

The  Works  of  Messrs.  William  Foster  and  Co.,  Ltd.,  Lincoln.  Eng.,  vol. 
109.  no.  2843.  June  25.  1920,  pp.  847-850,  15  figs,  partly  on  4  supp.  plates. 
Tractors,  road  locomotives,  threshing  machines  and  other  farm  machinery 
are  constructed.     War  tanks  were  developed  in  these  shops. 

Testing.     Mechanical  Testing  of  Metals  (La  pratique  des  essais  méchaniques  des 
métaux),  Jean  Durand.     Génie  Civil,  vol.  77,  no.  1.  .ïuly  3,  1920.  pp.  8-11, 

>  4  figs.     Rules  defining  testing  practice,  formulated  by  Commission  perma- nente de  Standardization. 

X-R.^.T  Studies.  Some  Studies  of  Metals  by  Means  of  X-Rays.  S.  Nishikawa  and  G. 
Asahara.  Physical  Rev.,  vol.  15,  no.  1.  sec.  series.  Jan.  1920.  pp.  38-45,  18  figs, 
on  3  supp.  plates.  By  passing  a  narrow  beam  of  heterogeneous  rays  through  a 
thin  sheet  of  metal,  a  pattern  may  be  photographically  recorded  which  depends 
on  crystalline  structure  of  metal.  Authors  ha\'e  used  this  phenomenon  to  study 
effect  of  rolling  and  subsequent  annealing  on  various  metals,  and  results  are 
given  in  the  case  of  various  metals.  It  was  shown  that  the  various  metals 
differ  greatly  in  their  response  to  annealing. 

METALLURGY 

MACHINE  TOOLS 

Herringbone  for  Gears.  Herringbone  Gears  for  Machine  Tools.  Nikola  Trbo- 
jevich.  Machy.  (N.\^).  vol.  26,  no.  12,  Aug.  1920,  pp.  1164-1169.  6  figs.  Ad- 

vantages gained  by  \ise  of  herringbone  gears  and  methods  employed  in  cutting 
them. 

Provision  for  Repairs.  A  Plea  for  Better  Harmony  Between  Thcorv  and  Practice — 
III.  Machy.  (London^  vol.  16.  no.  410,  Aug.  1920.  pp.  546-548,  5  figs.  Ex- 

amples of  faulty  designs  of  machine  tools  lacking  accessibility  for  making 
repairs. 

Spindles  and  Bearings.  Recent  Machine  Tool  Developments — XIII.  Joseph 
Horner.  Eng.,  vol.  109,  no.  2839,  May  28,  1920,  pp.  707-710,  19  figs. 
Spindlris  and  bearings  of  machine  tools. 

MAGNESIUM  ALLOYS 

Dow  Metal.  The  New  Alloy  of  Magnesium.  E.  J.  Jenkins,  Iron  Age,  vol.  106,  no. 
4.  July  22.  1920,  pp.  193-194,  3  figs.  Dow  metal  manufactured  by  Dow  Che- 

mical-Co.,  Midland.  Mich.,  said  to  be  lightest  metal  known  which  is  adapted  to 
commercial  uses.  Alloy  is  said  to  be  manufactured  electrolytically  from 
magnesium  chloride. 

OxTGEN,  Uses  in.  The  Future  of  Oxygen  Enrichment  of  Air  in  Metallurgical  Opera- 
tions, F.  G.  Cottrell.  Chem.  &  Met.  Eng.,  vol.  23,  no.  2,  July  14,  1920.  pp. 

53-56.  Discusses  apparent  possibilities  of  applying  cheap  oxygen  to  various 
standardized  metallurgical  operations,  permitting  closer  economy  of  blast- 

furnace fuel,  reducing  atmospheres  in  the  open-hearth,  and  low-silicon  iron 
to  converters.     Paper  presented  before  Am.  Iron  &  Steel  Inst. 

METEOROLOGY 

Aeronautics,  Relation  to.  ̂ Meteorology  and  Aeronautics.  Air  Service  Informa- 
tion Circular,  vol.  1,  no.  77.  May  12,  1920,  8  pp.,  2  figs.  Location  and  lay- 

out of  flying  fields,  exploration  of  upper  air,  forecasts,  light  charts  and  magnetic 
charts. 

MILLING 

Power  Consumed  in.  Power  Consumed  in  Milling,  Fred  A.  Parsons.  Am.  March., 
vol.  53,  no.  7.  Aug.  12,  1920,  pp.  315-316,  1  fig.  Investigation  of  variables 
affecting  power  consumed  in  milling  was  undertaken  for  purpose  of  construc- 

ting slide  rule  which  would  indicate  for  various  cuts  power  required,  and  there- 
fore, machine  best  adapted  for  job.  Data  were  obtained  in  tests  made  by 

Kempsmith  Manufacturing  Co.  on  various  Kempsmith  millers. 

i 
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NOZZLES 

De  Laval.  The  Determination  of  Temperature  of  Rapidly  Flowing  Gases  or  Vapors 
by  Expansion  in  a  de  Laval  Nozzle  (Ueber  die  Ermittluug  des  Temperaturver- 
laufes  von  schnellstromenden  Gasen  oder  Dampfen  bei  expansion  in  einer  Laval- 
Dùse),  Friech-ich  Mailer.  Zeitschrift  fur  das  gesamte  Turbinen-wesen,  vol.  17, 
nos.  6.  7.  S  and  9.  Feb.  29,  March  10,  20  and  30,  1920,  pp.  61-65,  76-80,  87-90 
and  100-106,  26  figs.  Results  of  experiments  show  agreement  mth  Batho  that 
temperatures  of  wet  vapors  flowing  in  a  nozzle  are  properly  measured  with 
thermocouples,  and  accord  with  Nusselt  that  in  temperature  measurement  of 
dry  and  superheated  steam,  the  use  of  thermocouples  must  be  avoided,  and 
contrast  of  the  contradictory  results  explained.  It  is  said  that  a  final  solution 
can  probably  be  achieved  only  with  aid  of  a  more  precise  testing  device. 

o 
OFFICE  RL4NAGEMENT 

Stenographic  Department.  Getting  the  Office  'Work  Done — II,  Wallace  Clark. 
Indus.  Management,  vol.  60.  no.  2.  Aug.  1920,  pp.  116-121.  6  figs.  How  to 
organize  stenographic  department. 

OIL  ENGINES 

Ingersoll-Rand.  Many  New  Ideas  in  Ingersoll-Rand  P-R  Oil  Engine.  Auto- 
motive Manufacturer,  vol.  62,  no.  3,  June  1920,  pp.  7-12,  6  figs.  New  type  of 

engine  said  to  possess  many  novel  features  and  to  produce  high  unit  power 
output  and  low  fuel  consumption,  as  well  as  remarkably  slow  speed. 

Solid-Injection.  The  Lincoln  Works  of  Messrs  Ruston  and  Hornsby,  Limited. 
Eng.,  vol.  110,  no.  2S44,  July  2.  1920,  pp.  4-10,  24  figs.,  partly  on  2  supp.  plates. 
Among  principal  products  manufactured  are  solid-injection  crude-oil  engines 
which  are  built  of  single-cylinder  tj^je  in  11  sizes  ranging  from  15  b.hp.  to  170 
b.hp.  and  double-cyhnder  t>T5e  in  5  sizes  from  100  b.hp  to  340  b.hp.  Engine  of 
latter  type  developing  260  b.hp.  is  described  and  illustrated.     (To  be  continued.) 

See  also  Diesel  Engines;  Heavy-Oil  Engines;  Kerosene  Engines» 

OIL  FIELDS 

British  Empire.  The  Oil  Resources  of  the  British  Empire,  John  Cadman.  Jl.  Royal 
Soc.  of  Arts,  vol.  6S,  no.  3532,  July  30,  1920,  pp.  584-596  and  (discussion)  pp.  596- 
600.     Statistics  of  production  with  comparative  analyses  of  various  kinds  of  oil. 

New  Mexico.  Probable  Oil  Resources  of  New  Mexico.  John  K.  Knox.  Eng.  &  Min. 
JL,  vol.  110.  no.  2,  July  10,  1920,  pp.  69-74.  Summary  of  stratigraphie  and 
structural  geology  of  state,  with  particular  reference  to  possible  sources  of 
petroleum;  some  oil  has  been  discovered,  and  a  few  locaUties  are  promising. 
Paper  read  in  more  extended  form  before  Am.  Assn.  Petroleum  Geologists. 

Persia  and  Near  East.  Petroleum  in  Persia  and  the  Near  East.  Edmund  M. 

Spieker.  'Eng.  &  Min.  JL.  vol.  110,  no.  7.  Aug.  14..  1920,  pp.  310-323,  1  fig. Area  is  said  to  comprise  richest  and  most  extensive  oil-bearing  region  of  tne 
world.  Geological  characteristics,  commercial  possibilities  and  potentialities- 
of  future  development  are  indicated. 

Rel.vtionship  with  Gas  Fields.  Experimental  Studies  of  Subsurface  Relationships 
in  Oil  and  Gas  Fields.  R.  Van.  A  Mills.  Economic  Geologj',  vol.  15,  no.  5,  July- 
Aug.  1920,  pp.  398-421,  10  figs.  Apparatus  and  methods  developed  by  wTiter 
for  laboratory'  study  of  subsurface  relationships  of  oil  and  gas  fields. 

OIL  FUEL 

White  System.  The  White  Oil-Fuel  System.  Eng..  vol.  10,  no.  2844,  July  2.  1920, 
pp.  23-24,  16  figs,  partly  on  2  supp.  plates.  Oil  is  forced  into  burners  at  pres- 

sure of  from  60  to  90  lb.  per  square  inch,  and  sprayed  by  mechanical  action 
only.  This  system  has  been  used  in  oil-fuel  installations  recently  completed  on 
Canard  liner  Aqoitania  and  Whie  Star  liner  Olympic. 

O^^NS 

Electrically  Heated.  Experience  with  Electric  Core  Baking,  Alan  D.  Dauch. 
Elec.  World,  vol.  76,  no.  4.  July  24,  1920,  pp.  16S-170,  4  figs.  Reduction  of  bak- 

ing time,  greater  uniformity  of  product,  improved  yvashing  conditions  and 
decreased  labor  cost  shown  in  changing  from  gas  to  electric  ovens. 

OXY-ACETYLENE  CUTTING 

Iron  AND  Steel.  Metallographv  of  Iron  and  Steel  as  Related  to  Cut-ting  with  Ox^'gen, 
F.  J.  Mapohtan.  Metal  Trades,  vol.  11,  no.  S,  Aug.  1920.  pp.  325-326.  Account 
of  experience  in  cutting  iron  and  steel  of  different  carbon  compositions  at  Eng.  & 
Research  Laboratory  of  DaT-as-Eournonville  Co. 

Under  Water.  Autogenous  Cutting  Under  Water  (Autogenschneiden  under  Wasser) . 
Autogène  Metalbearbeitung,  vol.  13,  no.  5.  Marsh  1,  1920,  pp.  54-58,  8  figs. 
States  that  the  Larsen  sheet  piling  and  a- described  method  of  cutting  under 
water  can  be  used  wherever  large  cofferdams  are  required  instead  of  the  costly 
double-wall  wooden  cofferdams. 

Safety  Devices.  Safety  Devices  for  Use  in  Autogenous  Metalworking  (Siche- 
rungen  bei  derfautogenen  Metallbearbeitung).  P.  Max  Grenpe.  Der  prak- 
tische  Maschinen-Konstrukteur,  vol.  53,  nos.  11  and  13,  March  8  and  April  1, 
1920,  pp.  45-47  and  52-54,  4  figs.  States  safety  regulations  and  describes 
arrangements  for  prevention  .of  accidents  used  in  the  works  of  German  General 
Elec.  Co.,  including  device  for  preventing  standing  steel  bottles  from  falling 
over,  carts  for  transporting  them.  etc. 

PAPER  MANUFACTURE 

Research,  Research  Problems  of  the  Pulp  and  Paper  Industry.  D.  C.  Everest. 
Paper,  vol.  26,  no.  22.  Aug.  4.  1920.  pp.  11-14  and  p.  30.  2  figs.  Survey  of 
work  of  Forest  Products  Laboratory. 

PAVEMENTS,  CONCRETE 

Construction.  Concrete  Pavements  and  Walks.  Tyrrell  B.  Shncrtzer.  Nat. 
Lime  Assn.,  no.  3.  7  pp.  1  fig.  Directions  for  putting  in  sub-base  and  for  pro- 

portioning and  mixing  concrete  base  and  top  course. 

PIERS 

Staten  Island.  New  Steamship  Piers  on  Staten  Island  are  Too  Narrow,  John. 
Meigs,  William  S.  Wilgus.  Frank  G.  White,  Fay,  Spofford  &  Thorndike, 
Frederick  W.  Cowie  and  George  F.  Nicholson.  Eng.  News-Rec,  vol.  85.  no.  4, 
July .22,  1920,  pp.  160-165.     Opinions  of  leading  port  and  terminal  engineers. 

PIPE.  CAST  IRON 

Cement  Joints  for.  Cement  Joints  for  Cast  Iron  Water  Pipe,  George  W.  Pracy. 
JL  of  Am.  Water  Works  Assn-,  vol.  7,  no.  4,  July  1920,  pp.  436-439.  It  is  pointed 
out  that  cement  joints  increase  electric  resistance  of  pipe,  a  feature  of  particular 
importance  in  larger  cities  where  electrolytic  action  does  considerable  damage. 
Other  advantages  lead  ■writer  to  believe  cement  joint  has  come  to  stay. 

PIPE  LINES 

Natural  Gas  Transportation.  Pipe  Lines  for  Transporting  Natural  Gas,  Clifford 
E.  Brock.  Mech.  Engr.,  vol.  42,  no.  8.  Aug.  1920.  pp.  445-447,  4  figs.  Coii- 
struction,  repair  and  operation  of  jointed  and  welded  lines,  including  parti- 

culars regarding  couplings  used,  pipe-laying  machines,  strength  of  welded 
pipe,  pressure  regulation,  etc. 

PIPE,  STEEL 

Spirally  Ribbed.  The  Manufacture  of  Pipes  with  Spiral  Ribs  and  of  Pipes  for 
Exchange  of  Heat  from  Rolled  Sections  (Herstellung  von  Rohren  mit  Spiralfôr- 
mig  verlaufenden  Rippen  und  von  Warmeaustauschrohren  aus  Walzprofilen) . 
Autogène  Metallbearbeitung,  vol.  13,  nos.  3  and  10,  Feb.  1  and  May  15,  1920, 
pp.  33-34  and  107-109,  10  figs.  Feb.  1.  Describes  process  in  which  they  are 
made  by  winding  a  special  T  section  around  a  mandrel  and  welding  together  the 
contiguous  spirals.  May  15.  Describes  construction  of  similar  pipes  patent- 

ed by  Chief  Engineer  Wiss  of  the  Griesheim-Electron  Chem.  Factory. 

PORTS 

Facilities  for  Handling  Traffic.  Port  Facilities,  Charles  Evan  Fowler.  Freight 
Handling  &  Terminal  Eng.,  vol.  6,  no.  7.  July  1920,  pp.  265-268.  Discussion 
of  types  of  docks  and  piers  and  port  equipment  best  suited  for  rapid  handling^ 
of  traffic.     Paper  read  before  Great  Lakes-Tidewater  Congress. 

PRESS  WORK 

Stamping  Electric-Fan  Base.  Making  a  Pressed-Steel  Base  for  Electric  Fan,  H. 
Jay.  Am.  Mech.,  vol.  53.  no.  8,  Aug.  19.  1920,  pp.  361-362.  9  figs.  Stamping 
process  for  producing  base  of  an  electric  fan,  method  being  different  from  that, 
usually  employed  for  making  such  parts. 

PROFIT  SHARING 

Co-operation  and.  Co-operation  and  Profit  Sharing.  Monthly  Labor  Rev.,  vol.  10, 
no.  6.  June  1920,  pp.  117-145.  Discussion  of  aims  and  possibilities  of  the 
Consumers' co-operative  movement;  Russian  co-operative  movement;  progress 
of  co-operation  in  various  countries,  including  Denmark,  Germany.  India, 
Italy.  Netherlands,  Norway,  Roumania  and  Sweden;  profit  sharing  and  labor- 
copartnership  in  the  United  Kingdom. 

OXY-ACETYLENE  WELDING 

Applications.  The  Rapid  Repair  of  Machinery  Equipment  by  the  Autogenous 
Cutting  and  Welding  Process  (Beschleunigte  Ausbesserungen  von  maschinellen 
Einrichtungen  durch  das  autogène  Schneid  und  Schweissverf ahren) .  A. 
Nolte.  .Stahl  u.  Eisen.  vol.  40.  no.  21,  May  27.  pp.  713-717,  17  figs.  Writer 
gives  examples  of  practical  apphcation  of  this  process  in  works  under  his  super- 
intendence. 

PROPELLERS.  SHIP 

Four-Blades  vs.  Three-Blade.  Model  Exoerimsnts  for  a  Double-Screw  Tug 
Boat  of  1.400  Ho.  (Moiellversuche  fur  einen  Doppelschrauben-Schlepper 
von  1,400  PSi),  K.  Schaffran.  Schifïbau.  vol.  21,  no.  31,  June  23.  1920,  pp. 
851-856.  8  figs.  Results  of  tests  to  determine  influence  of  number  of  blades  on 
'towing  efiiciency  showed  efficiency  of  4-blade  propellers  tested  to  be  4  per- 

cent higher  than  that  of  the  3-blade  propellers. 
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VS.  Space  Intervals.  The  Use  of  Signals  for  Better  Train  Operation — I, 
Henry  M.  Sperry.  Ry.  Signal  Engr.,  vol.  13,  no.  7,  July  1920.  pp.  270-275,  5  figs. 
Comparison  of  time-interval  and  space  inte^^■al  methods  leads  to  the  conclusion 
that  delays  and  hazards  are  reduced  to  the  minimum  by  latter  and  that 
maximum  track  capacity  is  also  possible  under  this  method.     (To  be  continued.) 

RAILWAY   TRACK 

ROAD   CONSTRUCTION 

Winter   Construction.     Winter    Road   Work    in    the    Dakotas,    Minnesota,    and 
Wisconsin  a  Success,   E.   G.  Edwards.     Public  Roads,  vol.  3,  no.  25,   May  ■ 
1920,  pp.  7-10,  5  figs.     Advantages  claimed  for  building  roads  in   winter  are 
(1)  greater  accessibility  of  pits.  (2)  larger  number  of  teams  available  and  (3) 
lengthening  of  construction  period. 

Construction.  A  Short  Cut  in  Estimating  Track  Materials,  H.  M.  Booth.  Jr.,  Ry. 
Maintenance  Engr.,  vol.  16,  no.  8.  Aug.  1920,  pp.  314-315,  1  fig.  Chart  for 
estimating  amount  of  materials  that  enter  into  construction  of  industrial 
track  and  sidings. 

SwiTCHKS.  Swtiches  with  Curved  Cros.'^ings  (Weichen  mit  gekrummten  Herzstiicken). 
H.  Schwartz.  Zentralblatt  der  Bauverwaltung,  vol.  40,  no.  19,  Mar.  6,  1920. 
pp.  119-123,  19  figs.  Describes  new  switches,  some  of  advantages  of  which 
are  said  tobe:  With  190-m.  radius  switch,  a  1:6  set  of  points  can  be  obtained 
without  changing  the  tongue  arrangement  and  the  1:9  radius  of  switch;  the 
1:7  switch  can  be  dispensed  with;  number  of  required  switches  and  accessory 
parts  is  diminished,  etc. 

Tie-Pl.\te  Corrosion.  Copper  Reduces  Corrosion  in  Tie  Plates.  Ry.  Maintenance 
Engr.,  vol.  16,  no.  7.  July  1920.  pp.  255-25G,  2  figs.  New  York  Central  experi- 

ments showed  that  introduction  of  small  percentage  in  steel  made  marked 
difference  in  corrosion  of  tie  plates. 

RAILWAYS 

ROAD    MATERIALS 

Standard  Specifications.  Proposed  Standard  Specifications  for  Road  Building 
Materials.  Rock  Products,  vol.  23,  no.  15.  July  17,  1920,  pp.  31-33.  Proposed 
methods  for  testing  quantity  of  clay  and  silt  in  sand  and  gravel;  standard  sizes 
of  crushed  stone,  sand  and  gravel;  methods  for  sampling  crushed  stone,  sand, 
gravel  and  slag;  and  specifications  for  crusher-run  slag  for  macadam  roads. 
Specifications  proposed  at  convention  of  the  Am.  Soc.  for  Testing  Materials. 

Testing.  Testing  of  Roads  and  Road  Materials.  Quarry,  vol.  25,  no.  282.  Aug. 
1920,  pp.  213-215,  4  figs.  Procedure  in  laboratories  of  Road  Testing  Dept. 
at  Nat.  Physical  Laboratory,  Teddington,  England. 

ROADS 

Surfacing.  Semi-Portable  Oil  Heating  Plant  for  Surfacing  Roads.  Eng.,  News- 
Rec.  vol.  85,  no.  6,  Aug.  5,  1920,  pp.  250-251.  Scheme  devised  by  California 
Highway  Commission. 

Czecho-Slov.\kia.  The  Railways  of  Czecho-Slovakia.  Vladimir  A-  Geringer. 
Ry.  Rev.,  vol.  67,  no.  2,  July  10,  1920,  pp.  48-51.  Data  abstracted  from  report 
by  v.  S.  Trade  Commissioner  at  Prague,  embodying  official  statement  by 
Dr.  Franke,  Minister  of  Railways  of  Czecho-Slovak  Republic. 

REFRIGERATING    MACHINES 

ROADS,   GRAVEL 

New  Hampshire.  The  Construction  of  Crushed  Gravel  Roads  in  New  Hampshire, 
Frederic  E.  Everett.  Municipal  and  County  Eng.,  vol.  59,  no.  1.  July  1920, 
pp.  5-6.  It  requires  approximately  145  cu.  yd.  of  covering  per  mile  of  16-ft. 
road  to  make  two  applications.  There  are  about  100  miles  of  crushed  gravel 
road  in  N.  H.  some  sections  of  which  have  been  laid  as  long  as  15  yr. 

Tests.  Experiments  with  a  Large  Ammonia  Refrigerating  Machine  (Versuche  an  einer 
arossen  Ammoniak-Kaltemaschine),  Martin  Krause.  Zeischrift  fur  die 
gesamte  Kalte-Industrie.  vol.  27,  no.  4,  Apr.  1920.  pp.  35-38,  1  fig.  Results 
of  various  experiments  are  given  in  tabular  form.     (Concluded.) 

REFRIGERATING    PLANTS 

Troubles.  Trouble-Hunting  in  Refrigerating  Plants,  J.  C.  Moran.  Power,  vol.  52, 
nos.  3  and  5.  July  20  and  Aug.  3,  1920.  pp.  87-89,  2  figs.,  and  168-170,  2  figs., 
July  20:  One  installation  of  two  100-ton  single-acting  twin-cylinder  machines, 
two  double-pipe  condensers,  and  direct-expansion  coils  was  giving  one-half 
of  normal  capacity  only.  How  plant  was  brought  back  to  normal  production 
without  introducing  new  machinery  is  related.  Aug.  3:  How  a  faulty  gate 
valve  in  brine-circulating  system  caused  freeze-up  of  nearly  the  entire  system. 

Union  Stock  Yards,  Chicago.  Large  Freezer  Plant  at  Union  Stock  Yards,  Chicago. 
Ice  and  Refrigeration,  vol.  59.  no.  2,  Aug.  1920.  pp.  37-'i0,  5  figs.  Ten-story 
building  erected  at  cost  of  about  S2,000,000  with  capacity  for  freezing  apprp- 
ximately  50,000,000  lb.  of  meat  and  meat  products. 

RESEARCIi 

Alloys.  Thermo-Electromotive  Force  and  Alloy  Research,  John  L.  Haughton. 
Eug..  vol.  109,  no.  2841.  June  11,  1920,  pp.  803-807.  S  figs.  Study  of  thermal 
electromotive  force  as  aid  to  investigation  on  constitution  of  alloy  systems, 
with  appendix  on  Peltier  and  other  effects.     Paper  read  before  Inst,  of  Metals. 

Government-Conducted.  The  Economic  Importance  of  the  Scielitific  Work  of 
the  Government,  Edward  B.  Rosa.  Sci.  Monthly,  vol.  11,  no.  1,  July  1920. 
pp.  5-24,  6  figs.     Address  before  Washington  Acad,  of  Sci.     (To  be  concluded.) 

Obesrvations,  Adjustment  of.  The  Adjustment  of  Observations,  R,.  Meldrum 
Stewart.  London  Edinburgh  &  Dublin  Philosophical  Mag.  &  Jl.  of  Science, 
vol.  40.  nu.  236.  Aug.  1920,  pp.  217-227.  Criticism  of  method  of  deduction 
on  observations  offered  as  substitute  for  method  of  least  squares  by  Dr.  Norman 
Campbell  in  Philosophical  Mag.,  Feb.  1920,  p.  177. 

ORGANTZ.\TtON  OF.  The  Organization  of  Research,  James  R.  Angell.  Sci.  Monthly, 
vol.  11.  no.  1.  July  1920.  pp.  25-42.  Notes  on  conception  and  distribution  of 
research  functions,  personnel,  organization  and  co-operation  and  organization 
of  Nat.  Research  Council  for  mobilization  of  the  scientific  resources  of  the 
country  to  permit  their  most  effective  use  continously  in  times  of  peace  as 
well  as  war. 

Place  in  Industry.  The  Art  of  Systematic  Inquiry  (Research),  Its  Place  in  Industry, 
H.  E.  Armstrong.  Eng. .  vol.  109,  no.  2839,  May  28,  1920,  pp.  735-737.  Lecture 
delivered  before  Ceramic  Soc. 

See  also  Paper  Manufacture. 

RIVERS 

Xevee  Construction.  Dayton,  O.  High-Speed  Block-Laying  on  Miami  River 
Leeves.  Eng.  News-Rec,  vol.  85,  no.  6,  Aug.  5,  1920,  pp.  248-249,  1  fig. 
Flexible  concrete  mattress  construction  by  stringing  precast  concrete  blocks 
on  steel  cable  being  done  in  improving  channel  of  Miami  River  at  Dayton,  Ohio. 

Régulation.  Improvement  Work  on  River  Murray  in  South  Australia,  Robert  C. 
Cutting.  Eng.  News-Rec,  vol.  85,  no.  6,  Aug.  5.  1920.  pp.  244-246,  6  figs. 
Regulation  of  longest  river  on  island  for  navigation  by  locks  and  dams. 

ROADS.    MACADAM 

Bituminous  Surfaced.  Bituminous  Surface  Treated  Macadam  and  Gravel  Roads, 
J.  F.  Witt.  Public  Roads,  vol.  3,  no.  25,  May  1920,  pp.  3-6,  2  figs.  It  is 
claimed  that  water-bound  macadam  has  been  a  failure  in  United  States. 
Practice  of  writer  of  treating  water-bound  macadam  with  bituminous  material is  described. 

ROCK 

Deval  Test.  A  Study  of  the  Standard  Deval  Test  for  Rock.  Eng.  &  Contracting, 
vol.  54,  no.  5.  Aug.  4,  1920.  pp.  1 13-1 14,  1  fig.  Experiments  made  to  determine 
how  variations  in  results  of  tests  due  to  laboratory  manipulating  might  be 
reduced,  and  comparative  range  in  values  obtained  with  and  without  "dust 
cushion."     Paper  read  before  Am.  Soc.  for  Testing  Malts. 

ROCK   CRUSHING 

Progerss  Since  1910.  Progress  in  the  Fine  Crushing  of  Hard  Material  (Neuerungen 
der  Hartzerkleinerung),  Carl  Naske.  Zeitschrift  des  Vereines  deutscher 
Ingenieure,  vol.  64,  no.  26,  June  26,  1920,  pp.  469-475,  30  figs.  Account  of 
developments  during  last  ten  j^ears,  w^ith  description  of  simple  toggle  lever, 
pendulum  roll  and  gyratory  crushers;  crushing  and  grinding  in  one  machine 
and  one  operation;  machines  with  separate  screening  of  material  to  be  ground, 
improvements  of  Griffin  mills;  screenless  ball  mills;  combination  of  ball  and 
tube  mills,  etc. 

ROCK   DRILI,S 

Drill  Steel.  Handling  and  Treatment  of  Rock-Drill  Steel  at  Copper  Range  Mines, 
H.  T.  Mercer  and  A.  C.  Paulson.  Min.  &  Metallurgy,  no.  164,  Aug.  1920, 
pp.  20-21,  1  fig.  Reports  of  each  drill  machine  are  made  daily  by  shop  and 
mine,  and  tables  compiled  from  these  reports  show  footage  drilled,  steel  broken, 
drills  received  and  sent  out  of  shop,  drills  sharpened  and  bits  cut  ofï.  Dimen- 

sions of  drill  adopted  are  given  and  reasons  for  their  adoption  explained. 
(Abstract.) 

ROLLING    MILLS 

Deformation  Work  in  Rolling.  The  Numerical  Determination  of  the  Deformation 
Work  in  Rolling,  Forging,  etc.  (Zur  rechnerischen  Ermittlung  der  reinen 
Umformungsarbeit  beim  Walzen.  Schmieden  usw.),  H.  Preussler.  Stahl  u, 
Eisen,  vol.  40,  no.  19,  May  13.  1920,  pp.  641-649,  7  figs.  Derives  expression, 
based  on  mathematical-mechanical  principle  for  theoretical  minimum  power 
required  for  deformation  of  a  plastic  material,  which  covers  every  change  in 
form  with  regard  to  stretching,  expanding  and  shaping. 

Design.  Design  of  Experimental  Rolling  Mills— II  and  III.  W.  B.  Skinkle.  Blast 
Furnace  and  Steel  Plant,  vol.  8,  nos.  7  and  8,  July  and  Aug.  1920,  pp.  404-407 
and  454-457,  16  figs.  Details  of  design  of  experimental  mill  of  the  Bureau 
of  Rolling  Mill  Research.  General  features  of  different  types  of  mills  when 
they  are  assembled. 

Electrically-Driven.  Columbia  Steel  Company's  New  Plant.  Blast  Furnace 
and  Steel  Plant,  vol.  8,  no.  7.  July  1920,  pp.  401-403,  4  figs.  Description  of 
electrically  driven  merchant  mills  for  production  of  bars  and  shapes. 

Power  Drives  for  Rolling  Mills,  W.  O.  Rogers.  Power,  vol.  52,  nos.  1, 
3  and  5,  July  6,  20  and  Aug.  3,  1920.  pp.  9-12,  90-93  and  171-176.  28  figs. 
Several  types  of  shears  are  illustrated;  plate  and  job  mills,  structural,  sheet  and 
tin-plate  mills,  also  wire-rod  mills  are  briefly  described.  Experience  with 
induction  motors  driving  plate  mill.  Direct-current  reversible  motors  of 
5000  to  15,000-hp.  capacity  used  to  run  reversing  blooming  mills. 
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STEAM  ENGINES 

EoBEY  CoMPorxD  Sdpehheaetr  Enbine.  The  Works  of  Messrs.  Robey  and 
Co.,  Limited,  of  Lincoln.  Eng.,  vol.  110,  no.  2S47,  July  23,  1920,  pp.  104-106, 
16  figs.,  partly  on  supp.  plates.  Details  of  Robey  compound  superheater 
engine.     (Concluded). 

Tniflow  The  UniBow  ,Steam  Engine,  F.  B.  Perry.  Eng.,  vol.  110,  no.  2S4S, 
July  30,  1920,  pp.  162-164,  6  figs.  Principle  of  operation  and  details  of  con- 

struction.    Paper  read  before  Instn.  Mech.  Engrs. 

See  also  Locoviobihs. 

STEAM   GENERATORS 

Electrically  Operated.  Electrically-Operated  Steam  Generators,  F.  G.  Constam- 
GuU.  Can.  Engr.,  vol.  39,  no.  7,  Aug.  12,  1920.  pp.  231-234,  4  %s.  Results 
obtained  in  official  tests  of  steam  generators  electrically  operated  which  are  being 
used  in  hydroelectric  installation  in  Switzerland.  Hish  efficiency  attained 
corresponds  to  evaporation  of  2.9  lb.  of  so-called  standard  steam  per  kilowatt- 
hour.  Steam  produced  had  content  of  water  of  only  about  3  per  cent,  compared 
M-ith  steam  of  5  to  10  per  cent  humidity  produced  by  ordinary  fired  boilers. 

STEAM  POWER  PLANTS 

Design-.  Power  Station  Design  in  Relation  to  Thermal  Efficiency,  I.  V.  Robinson. 
Engr.,  vol.  129,  no.  3365,  June  23,  1920.  pp.  655-656.  Developments  in  power- 
station  clesign  leading  to  greater  thermal  efficiency  are  classified  into  (1), 
increase  in  range  of  working  temperatures  of  steam,  (2),  saving  of  low-grade 
heat,  and  (3)  increase  in  size  of  generating  sets.  Paper  read  before  Incorporated 
i\Iinicipal  Elec.  Assn.  Convention. 

Reconstruction.  Reconstruction  of  a  Power  Plant  Under  Operation,  Thorleif 
FUflet.  Power,  vol.  52,  no.  3,  July  20,  1920,  pp.  82-S4,  3  figs.  Power  produc- 

tion is  said  to  have  maintained  at  normal  in  plant  of  Surpass  Leather  Co., 
Philadelphia,  Pa.,  over  entire  period  during  which  battery  of  seven  old  return- 
tubular  boilers  was  replaced,  two  at  a  time,  by  three  water-tube  stoker-fired boilers. 

STEAM  REGENERATORS 

Requiremexts  of.  Steam  Regenerators  Reduce  Coal  Consumption,  W.  H.  Schackt. 
Mm.  &  Metallurgy,  no.  164,  Aug.  1920,  pp.  32-33.  Method  for  regulating 
regenerator  requirements.     (Abstract.) 

STEAM   TURBINES 

Calculations.  The  Application  of  the  ii=-Method  in  the  Calculation  of  Steam 
Turbines  (LTeber  die  Verwendung  der  t>--Methode  bei  der  Berechnung  von 
DampftUrbinen),  R.  Fichtner.  Zeitschrift  tUr  das  gesamte  Turbinenwesen, 
vol.  17,  no.  9,  Mar.  20,  1920,  pp.  97-100,  6  figs.  In  the  usual  ii=-method  with 
charging  of  the  ̂ --against  the  heat  content,  a  change  is  made  by  charging 
against  the  adiabatic  drop  and  use  of  velocity  coefficients;  it  is  shown  by 
examples  that  both  methods  agree  fundamentally  and  differ  only  in  volocity of  efflux. 

Operation  an'd  Adjustment.  Operation  and  Adjustment  of  Turbine  Machinery — 
I,  II  and  III,  Eustis  H.  Thompson.  Power,  vol.  52,  nos.  1,  3  and  5,  July  6, 
20  and  Aug.  3,  1920,  pp.  2-4,  85-87  and  181-183,  6  figs.  Concerning  leveUng 
of  turbines,  assembly  of  casting,  and  aligning  of  bearing  pedestals.  Inspecting 
machine  before  setting  it  in  motion.  Examining  and  starting  large  turbines 
after  their  erection. 

STEEL 

Cold-Rolling.  Study  Stresses  in  Cold  Rolling,  Henry  M.  Howe  and  E.  C.  Groes- 
beck.  Iron  Trade  Rev.,  vol.  66,  no.  26,  June  24,  1920,  pp.  1824-1825,  6  figs. 
Investigation  indicated  that  internal  stress  increases  with  amont  of  reduction 
per  pass  due  to  skin  friction  of  rolls,  and  that  elongation  is  independent  of 
number  of  passes.     Paper  read  before  Am.  Soc.  Testing  Materials. 

Surface  Changes  When  Heated  in  Vacuo.  Surface  Changes  of  Carbon  Steels 
Heated  in  Vacuo,  E.  Heatori  Himingway  and  George  R.  Ensminger.  Min. 
ct  Jletallurgj-,  no.  164.  Aug.  1920,  p.  24.  Three  types  of  markings  were  observed 
when  samples  of  steel  were  held  at  1000  deg.  cent,  in  vacuo  for  a  few  hours: 
(1)  Deeply  marked  polyhedral  structure  which  represented  final  gamma 
boundaries:  (2)  fine  clean-cut  structure  representing  alpha  boundaries;  and 
C3)  indefinite,  and  often  partly  obliterated  structure  representing  boundaries 
of  former  gamma  crystals  that  had  been  absorbed  by  crystalhne  growth, 
(-ibstract.) 

See  also  Chrome-Nickel  Steel:  Nickel  Steel:  Structural  steel. 

STEEL   MANUFACTURE 

Casting  and  Molding  Ingots.  Casting  and  Molding  Steel  Ingots,  Emil  Gathmann 
Min.  &  Metallurgy,  no.  164,  Aug.  1920,  pp.  29-31.  Best  results  as  to  freedon 
from  surface  blowholes,  snakes,  etc.,  in  evolution  steels  are  said  to  be  obtained' 
when  ingots  are  bottom  cast.  Method  by  which  similar  results  were  obtained 
with  other  steels  is  described  which  consisted  of  employing  special  teeming 
or  pouring  nozzle  whereby  pressure  and  velocity  of  liquid  steel  as  it  entered 
mold  was  greatly  reduced,  without,  however  reducing  quantity  or  volume 
per  minute  of  steel  teemed.     (Abstract.) 

Tilting  Furnaces.  Tilting  Furnaces  Used  for  Steel  Manufacture  (L'emploi  des 
fours  oscillants  pour  la  fabrication  de  l'acier).  Génie  Civil,  vol.  76,  no.  25, 
June  19,  1920,  pp.  543-548,  4  figs.  Wellman  steel  works  in  Staffordshire, England. 

3JJ^   

STOKERS 

See  Furnaces  Boiler,  Air-Cooled  Scraper  Orate. 

STORAGE   BATTERIES 

Non-Liquid.  Non-Liquid  Storage  Battery  of  Durable  Construction.  Automotive 
Industries,  vol.  42,  no.  4,  July  22,  1920,  pp.  157.  Storage  battery  without 
a  liquid  electrolyte  and  with  many  of  the  features  of  a  primary  cell. 

STORM  WATER 

Run-Off.  Storm  Water  Run-Off  Diagram  for  Rational  Method,  George  C.  D. 
Lenth.  Eng.  News-Rec.,  vol.  85,  no.  4,  July  22,  1920.  pp.  151-152,  1  fig. 
Diagram  made  to  give  run-off  on  given  area  in  second-feet,  when  time  of 
concentration,  area,  and  ratio  of  run-off  to  rainfall  has  been  determined. 

STREET  CLEANING 

Methods.  Report  on  Investigation  and  Study  of  Methods  of  Street  Cleaning, 
Collecting  and  Disposal  of  Municipal  Waste  in  Other  Cities — Recommenda- 

tion and  Plan  of  Procedure  for  Philadelphia,  J.  H.  Neeson.  Jl.  Engrs.  Club 
of  Phila.,  vol.  37-8,  no.  188,  Aug.  1920,  pp.  336-340.  It  is  recommended 
that  service  of  cleaning  of  streets,  collecting  ashes,  rubbish  and  garbage  should 
be  given  to  the  public  at  cost  by  municipal  forces. 

Report  on  the  Study  of  the  Methods  of  Street  Cleaning  and  Collection  and 
Disposal  of  Municipal  Wastes,  E.  B.  Morden,  J.  F.  Follin  and  J.  H.  Neeson. 
Jl.  Engrs.  Club  of  Phila.,  vols.  37-8,  no.  188.  Aug.  1920,  pp.  326-336.  Data 
collected  in  inspection  tour  of  15  of  principal  cities  of  United  States. 

STREET  RAILWAYS 

Cars,  S.vfety.  Battery  Cars  Changed  to  Safety  Cars,  R.  H.  Parsons.  Elec.  Ry.  Jl., 
vol.  56,  no.  7,  Aug.  14,  1920,  pp.  311-314,  10  figs.  Details  of  conversion  of  30 
storage-battery  ears  to  safety  cars  for  one  and  two-man  operation  by  Third 
Avenue  Railway,  New  York,  for  use  in  outlying  districts. 

The  Safety  Car,  W.  D.  Bearce.  Gen.  Elec.  Rev.,  vol.  23,  no.  7,  July 
1920,  pp.  597-6-5,  13  figs.     Operating  figures  from-various  parts  of  the  country. 

Freight  Cars  for.  Four-Asled  Cars  for  Freight  Transportation  on  Street  Railway 
Tracks  (Vierachsige  Wagen  fur  Guterbeforderung  auf  Strassenbahnen) ,  H. 
Otto.  Verkehrstechnik.  vol.  37,  no.  6,  Feb.  15,  1920,  pp.  66.67,  2  figs.  Des- 

cription of  5-ton  metergage  car  constructed  by  firm  of  Krupp  and  now  in  opera- 
tion. Dimensions:  Maximum  length  above  buffer  head,  10,120  mm.;  max- 
imum width  2,000  mm.;  height,  1,200  mm. 

STREETS 

Double  Deck.  Chicago  Double  Deck  Street  for  Congested  District.  Eng. 
News-Rec,  vol.  85,  no.  4,  July  22,  1920,  pp.  173-175,  4  figs.  Traffic  separation 
is  main  purpose.  Automobile  parking  space,  wharfage  and  freight  house 
facilities  included. 

STRUCTURAL  STEEL 

Standard  Shapes.  Proposed  Standards  for  Shapes.  Iron  Trade  Rev.,  vol.  67, 
no.  1,  July  1,  1920,  pp.  43-44,  3  figs.  Section  Committee  of  Am.  Standards 
Committee  formulates  basis  for  Anglo-American  standards  for  structural 
shapes.  British  bulb  angle  sections  and  new  channel  and  beam  sections  are 
recommended. 

Wide-Flange  Beams.  Wide  Flange  Beams  by  the  Sack  Method.  Iron  Age,  vol. 
106,  no.  8,  Aug.  19,  1920,  pp.  44S-449,  8  figs.  Results  of  German  practice  in 
producing  shapes  like  those  of  Bethlehem  mill.  Roll  design  and  theory  of 
process.     (To  be  concluded.)     Translated  from  Stahl  und  Eisen. 

SUBMARINE  CABLES 

Tests.  Induction  Disturbances  in  the  Anglo-German  Telegraph  Cables  and  Their 
Elimination.  (Induktionsstorungen  in  den  deutsch-englischen  Telegraphen- 
kabeln  und  Ihre  Beseitigung.)  A.  Kunert.  Telegraphen  u.  Fernsprech-'Tech- 
nik,  vol.  8,  no.  12,  March  1920,  pp.  202-216,  21  figs.  Results  of  tests  with  the 
double-line  operaliion  show  that  the  two  cable  loops  by  double  Baudot  ensure 
an  entirely  reliable  operation,  and  with  adequate  improvement  of  the  artificial 
lines  they  permit  a  triple  and  probably  quadruple  Baudot.  Double-line  oper- 

ation is  shown  to  be  the  best  and  simplest  means  of  overcoming  induction disturbances. 

Measurements  on  Guttapercha  Telegraph  Cables  with  Single  Conductors 
by  Means  of  Alternating  Currents  of  Low  Frequency.  (Messungen  an  Gutta- 
percha-Telegraphenkabeln  mit  Einzeladern  mittels  Wechselstromen  niederer 
Frequenz),  A.  Kunert.  Telegraphen-  u.  Fernsprech-Technik,  vol.  8,  no.  12, 
March  1920,  pp.  189-198,  13  figs.  Results  of  measurements  show  among  other 
things  that  a  noticeable  influence  of  insulation  of  adjoining  conductors  in  the 
case  of  multi-conductor  cables  is  first  apparent  at  a  higher  frequency  than  100; 
the  so-called  conducti\'ity  constants  are  not  constants;  increase  of  copper 
resistance  with  increasing  frequency  is  much  greater  than  was  to  be  expected 
from  theory,  etc.     (Concluded.) 

SUBMARINE  WARFARE  . 

Experiments.  Model  Experiments  in  Connection  with  Submarine  Warfare,  G.  S. 
Baker.  Eng.,  vol.  109,  no.  2840,  June  4,  1920,  pp.  770-773,  5  figs.  Work 
done  at  the  Tank,  England.     Paper  read  before  Instn.  Naval  Architects. 



JOLRNAl      ol      IMK    E N  G  1  N E E R I N G     I  S  S  I  IT U T E    OF    CANADA 

iJibMAi 

'iu>  <  .    T.i>à  •.<•! 

«m»v 

\VtMMkn-         tl>>      iT        1\^>lt    fcT«>ft  1 
1.    ̂ .iii.-.i;.  n  .jtc  tnd-.r^t-T 

^  1.  i.aiJ,^     .^-; 

I'k 

Kror-W. 

T 

OlABArmitïTîr»      rtiirs.-!*Ti»ti.-.  r.f  l*r;mmrc  !  ow  TrmrvTat'irr  T»'  Frmni  FS*r^M^ 

TOTTv  n  *" 

*^Uk«U«i»  UW'i^  i^*' 

a»    Tar    iG»D- •t     fur     l>ar:r^- 

11. 

TAYLOK  SYSTEM 

,i«l 

TBACTOSS 

1'  :-p.  M»-«U.  r 

TFI  FPHOVY 

Stzau 

Jet. 

TBJiDE  VXIOK8 

CBOk. 
.-  rsi^iits 

Frrcai  or      TD.I  \i*  Wf  lAf  S  tc  r>r.  AVî^ct  I,i%«-  Tt: 

—  i.» 

SWIT-  .■ 

MicaiKirai  r..i 

!.UU)  ».'I  l....ir  i..ir»:it] 

lUopp. 

THrîTtr* 
>!-   I  ...      .         '.     .. Tl>«r      I 

Tl'NXEl* 

TERMINALS    R.\ILWAV 

AmuciM  EirtunostiiT  T 

•ur  W-  rjw^Au  J  «  'rï^-TiT  - 
voL  sa.  BO  y  M 

HiiMillir  diScnti  . 

I  111   ICM'    I    I  1  I     1  ILll    1  I  » 

?i<B  prartic«*. 

listnaU  dii  Bcmu*  li 

ent»  rr.nfirm'!  . 
.k^T  :.rA.u»  lurtKJl.f  I  :r:  u.t  &!.  »s>  !:. 

.«  to  kA  eicctiuanouve  fan«. 

Viaicru»      nri\â»«»it' ...      .      .    .     V 

Oii-Tiv 

10.0UV> 

af  laOUM* 

1 1  ktkxj^i^khJklKiimh 



226 JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 

VENTILATION 

Stxthetic  Air  Chart.  The  New  Measure  ot  Ventilation,  E.  Vernon  Hill.  Heat  & 
Vent.  Mag.,  vol.  17,  no.  S,  Aug.  1920,  pp.  27-29,  2  figs.  Instructions  for  using 
synthetic  air  chart  recently  adopted  by  Soc.  of  Heat  &  A'ent.  Engrs.  Chart is  designed  as  means  of  accuralety  measuring  air  conditions  maintained  in  any 
given  room. 

High.     Sec  Pumps,  Vacuum. 

VACUUM 

w 
WAGES 

Extra  Pay  for  Families.  Extra  Pay  for  "Families.  Iron  Age,  vol.  106,  no".  5, 
July  29,  1920,  p.  277.  System  of  allowances  in  French  metal-working  in- dustries. 

Hours  of  L.\bor  and.  Wages  and  Hours  of  Labor.  Monthly  Labor  Rev.,  vol.  10, 
no.  6,  June  1920,  pp.  S2-1I5.  Tables  presenting  a  summary  report  on  indus- 

tries, including  manufacture  of  machinery,  machine  tools,  and  typewriters, 
automobiles,  cars,  electrical  apparatus  and  foundry  industry.  Wages  and 
hours  of  labor  in  anthracite  and  bituminous  coal  mines,  rise  of  wages  in  British 
industries,  etc. 

JMixiMCM.  Minimum  Quantity  Budget  Necessary  to  Maintain  a  Worker's  Family 
of  Five  in  Health  and  Decencv.  Monthly  Labor  Rev.,  vol.  10,  no.  6,  June 
1920,  pp.  1-lS.     Prepared  by  Bur.  of  Labor  Statistics. 

Payments,  Systems  of.  Wage  Payment  Administration  and  Its  Relation  to  Pro- 
duction Control,  Paul  Faltinand  Leon  Blog.  Indus.  Management,  vol.  60. 

no.  2,  Aug.  1920,  pp.  139-142,  2  figs.  Piece-work  method  of  payment  is  ad- 
vocated as  more  efficient  than  day-work  method.  It  is  urged,  however,  that  in 

computing  rate  difference  should  be  recognized  between  cases  where  output  is 
primarily  controlled  by  machines  and  cases  where  it  depends  almost  wholly  upon 
human  element.     Example  are  given. 

PflODucTiox  Basis  for.  The  Human  Element  in  Production.  A.  F.  Knobloch.  Jl. 
Soc.  Automotive  Engrs.,  vol.  7,  no  2,  Aug.  1920,  pp.  137-139.  Writer  believes 
that  workman  must  be  paid  in  the  ratio  of  production  secured  from  him.  and 
that  without  endangering  his  future.  Describe  how  one  plant  has  solved  the 
problem. 

U.  S.  Government's  Policy.  The  Government's  Wage  Policy  During  the  Last Quarter  Century.  Mary  Conyngton.  Monthly  Labor  Rev.,  vol.  10,  no.  6,  June 
1920,  pp.  19-35,  2  figs.  Gives  tables  based  on  figures  furnished  to  Commission 
on  Reclassification  by  various  bureaus,  divisions  and  groups  concerned,  and 
used  by  Commission  as  a  basis  of  a  series  of  charts  prepared  under  direction 
of  Bur.  of  Education. 

WASTE  HEAT 

Utilization  of.  Waste-Heat  Utihzation  in  Steel  Works.  (Abfallwirtschaft  in  Ei- 
senhuttenwerken).  H.  Hermanns.  Verhandlungcn  des  Vereins  zur  Beforde- 
rung  des  Gowerbfleisses,  no.  1,  Jan.  1920.  pp.  6-14  and  (discussion)  pp.  14-16. 
Recommends  a  better  utilization  of  the  available  fuels  by  extended  use  of 
waste  fuels  and  of  gas.  which  is  all  the  more  important  because  of  recovery 
of  low-temperature  tar:  economic  utilization  of  energy  content  in  exhaust  gases, 
reserving  high-grade  gases  for  such  heat  processes  where  they  can  be  most  ad- 
van  tageouslj-^  employed:  utilizing  waste  heat  from  smelting,  heating  and  an- 

nealing furnaces  for  generation  of  steam,  waste  heat  from  steam  engines  for 
heating  purposes,  utilization  of  natural  heat  of  producer  gas,  and  of  clinker  heat 
for  generation  of  steam,  etc. 

WATER  FILTRATION 

Testing  St.^tion  Results.  Milwaukee  Testing  Station  Results  on  Filtration  of 
Water.  Eng.  News-Rec,  vol.  85,  no.  6,  Aug.  5,  1920,  pp.  257-259.  Hy- 

draulic pump  has  been  found  to  make  excellent  coagulant  mixer,  slat  under- 
drains  are  proven  effective,  but  cost  of  ozone  treatment  has  been  found  to  be 
too  high. 

WATER  MAINS 

Jointing  Compounds.  The  Efficiency  of  Pipe  Jointing  Compounds  as  Compared 
with  Lead,  Fred  O.  Stevens.  N.  E.  Water  Works  Assn.,  JL.  vol.  34,  no.  2. 
June  1920,  pp.  102-104  and  (discussion)  105-113.  Eriter  urges  that  water-, 
works  managers  and  engineers  try  out  the  value  of  substitutes.  Gives  tests  to 
show  satisfactory  use  of  several  compounds. 

Utilization,  Recent  Advance.  Recent  Advances  in  Utilization  of  Water  Power, 
Eric  M.  Bergstrom.  Jl.  Instn.  Mech.  Engrs.,  nos.  1  and  2,  Feb.  and  March 
1920,  pp.  55-12S.  129-151,  and  (discussion)  152-158,  51  figs.  Also  Eng.,  vol. 
109,  no.  2822,  no.  2823,  no.  2824,  Jan.  30,  1920,  Feb.  6,  1920.  Feb.  13,  1920, 
pp.  140-143.  191-197  and  pp.  227-232,  50  figs.  Outstanding  developments 
enumerated  are:  Exclusive  use  of  Francis  reaction  turbines  for  low  and  medium 
heads  and  Pelton  impulse  wheels  for  high  heads;  extension  of  use  of  Francis 
turbines  under  heads  approaching  800  ft.,  and  Pelton  wheels  in  single  stage 
up  to  5,500  ft.;  exclusive  adoption  of  balanced  wicket  gates  for  regulation  of 
Francis  turbines  and  circular  nozzle  with  combined  deflector  and  needle  regula- 

tion for  Pelton  wheels;  standardization  of  turbine  runners  and  increased  specific 
speed;  increase  of  output  per  unit,  maximum  output  at  present  being  31,200 
b.hp.;  increase  of  overall  efficiency;  exclusive  use  of  oil-pressure  governors*, 
efficient  regulation  by  means  of  differential  surge  tanks  of  turbines  using  long 
pipe  lines;  and  employment  of  large  diameter  pipe  lines  under  high  heads. 

WATER  SUPPLY 

Conduit  Capacity  and  Storage.  Estimation  of  Conduit  Capacity  in  Relation  to 
Storage,  Fredexic  H.  Hapgood.  Eng.  News-Rec.  vol.  85,  no.  4,  July  22, 
1920.  pp.  153-154,  1  fig.  Calculations  made  in  connection  with  studies  for 
new  water  supply  for  New  Britain,  Conn.  Problem  was  finding  most  economical 
combination  of  capacities  of  retarding  reservoir  and  pipe  line  to  provide  suffi- 

ciently complete  development  of  drainage  area  selected. 

Pumping  by  Hydraulic  Power.  Pumping  Croton  Water  by  Hydraulic  Power: 
Water  Supply  of  New  York,  Winfred  D.  Hubbard.  Jl.  of  Am.  Water  Works 
Assn.,  vol.  7,  no.  4.  July  1920,  pp.  461-470,  2  figs,  Only  approximately  50 
per  cent  of  (jroton  has  been  in  use  because  of  low  service.  It  is  planned  to 
use  centrifugal  pumps  which  would  take  Croton  water  from  low-service  mains 
and  deliver  it  to  intermediate  service,  which  is  much  more  in  demand. 

Waste  Control.  Water  Waste  Control.  Jl.  of  Am.  Water  Works  Assn.,  vol.  7, 
no.  4,  July  1920,  pp.  488-515,  2  figs.  Informal  discussion  by  New  York  Section 
of  Assn.  Deals  with  conditions  in  New  York  City  and  vicinity  and  in  Buffalo, 
N.Y. 

WATER  WORKS 

Appliances,  Standardization  of.  Standardization  of  Water  Works  Appliances. 
Adolph  Mueller.  Contract  Rec.  vol.  34,  no.  28,  July  14,  1920,  pp.  668-069. 
As  an  example  of  unnecessary  number  of  appliances,  it  is  stated  that  128  cities 
use  332  styles  of  corporation  cocks  where  three  patterns  in  seven  sizes  would answer. 

See  aho  Pumping  Stations. 

WELDING 

Eye  Protection.  Eye  Protection  in  Welding  Operations,  R.  R.  Butler.  Eng., 
vol.  109,  no.  2842,  June  18,  1920,  pp.  823-826,  7  figs.  Reasons  why  protec- 

tion is  needed  for  the  eye  and  properties  of  glasses  for  protecting  eyes  from 
injurious  radiations.     Paper  read  before  British  Acetylene  &  Welding  Assn. 

HiGH-pRESSURE  CYLINDERS.  Proposcd  French  Regulations  for  High  Pressure- 
Cyhnders.  Welding  Engr.,  vol.  5,  no.  7,  July  1920,  pp.  34.  36  and  42.  Pro- 

posed regulations  for  metallic  containers  for  compressed,  liquified  and  dissolved 

gases. See  also  Alu7ninum„   Welding  of:  Electric  Welding;  Electric  Welding,  Arc; 
oxy-acelylene  welding. 

WELFARE   WORK 

Mines.  Welfare  Work  at  the  Homestake  Mine,  B.  C.  Yates.  Eng.  and  Min.  Jl., 
vol.  110,  no.  5,  July  31,  1920,  pp.  198-2C3.  7  figs.  Avoidance  of  paternalism, 
a  lively  interest  in  clean  amusement,  and  development  of  the  community 
spirit,  it  is  said,  have  been  the  guiding  Influences  in  shaping  the  human  engineer- ing plan  followed  by  the  Homestake  Mining  Co.,  Lead,  S.  D. 

Shop  Papers.  Human  Interest  in  the  Emplovees'  Magazine,  John  T.  Bartlett, 
Indus.  Management,  vol.  60,  no.  2,  Aug.  1920,  pp.  112-115.  Editorial  attitude 
to  assume  in  shop  papers.  Examples  of  articles  pubUshed  in  shop  papers  which 
have  developed  interest  among  employees. 

Steel  Industry.  How  Corporation  Aids  Workers.  C.  L.  Close.  Iron  Trade  Rev., 
vol.  66.  no.  24,  June  10.  1920,  pp.  1685-1690,  5  figs.  Welfare  work,  accident 
prevention,  stock  subscription  for  emplovees  and  pension  funds  have  entailed 
expenditure  of  S71, 651.731  since  1912.  Multiplicity  of  interests  of  U-  S. 
Steel  Corp.,  described  by  department  manager.  Paper  read  before  Am.  Iron 
and  Steel  Inst. 

WIRE   DRAWING 

Steel,  Theory  of.  Steel  Wire  and  Wire  Drawing.  E.  A.  Atkins,  Eng.,  vol.  109, 
nos.  2839  and  2840.  May  28  and  June  4,  1920,  pp.  731-734.  19  figs.,  and 
749-752,  15  figs.  Theory  of  wire  drawing,  with  photomicrographs  showing 
deformation  of  crystals  during  flow  of  steel  and  stress-strain  diagrams  of 
various  alloy  steels.  Impurities  in  steel  as  they  affect  wiredrawing.  Paper 
read  before  Liverpool  Eng.  Soc. 

WATER  POWER 

Federal  Act.  Provisions  of  the  Federal  Water-Power  Act.  Eng.  News-Rec,  vol. 
85,  no.  5,  July  29,  1920.  pp.  2Q4-208.  Abstract  of  law  creating  federal  power 
commission  and  permitting  long-time  use  of  water  on  government  lands  and 
navigable  streams. 

WOODWORKING    INDUSTRY 

Need  of  Engineering  Skill  in.  The  Engineer  and  the  Woodworking  Industry, 
Thomas  D.  Perry.  Mech.  Eng.,  vol.  42.  no.  8,  Aug.  1920,  pp.  448-450,  3  figs. 
Scope  of  woodworking  field  is  outlined  and  engineering  problems  involved  are 
presented.  It  is  said  there  exists  an  urgent  need  of  engineering  skill  in  wood- working industry. 
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ToRPEDOPLANEs.  German  Torpedoplanes  (Deutsche  Torpedoflugzeuge),  Werner 
V.  Langsdorff.  Schiffbau,  vol.  21,  no.  32.  June  30,  1920.  pp.  S73-S74.  Account 
of  t>T)es  used  successfully  during  war,  designed  by  K.  Roesner  of  the  Gotha 
car  shops,  de\'eloped  from  the  double-engine  giant  aeroplane  Gotha,  which 
is  also  constructed  as  a  seaplane.  Also  used  as  observation  planes  and  for 
transportation  of  troops  in  rapid  occupation  of  small  islands,  etc. 

^\'ïNGS.  Preliminarj'  Choice  of  a  Wing  Section,  W.  F.  Gerhardt,  B.  C.  Boulton 
and  L.  V.  Kerber.  Aerial  Age,  vo!.  U,  no.  25.  Aug.  30.  1920.  pp.  839-841  and 
849.  Analytical  tests  are  suggested  for  preliminary/  evaluation  of  aerofoils 
best  adapted  for  given  conditions  of  aeroplane  design. 

The  Alula  High-Lift  Wing.     Aerial  Age.  vol.  11,  no.  25.  Aug.  30,  1920, 
pp.  S3&^3S,  3  figs.     Data  on  wing  recently  developed  in  England. 

AIR  PUMPS 

Radojet.  The  Radojet  Air  Pump,  M.  C.  Stuart  and  Arthur  H.  Senner.  Jl.  Am. 
Soc.  Naval  Engrs.,  vol.  32.  no.  3.  Aug.  1920.  pp.  347-471.  32  figs.,  partly  on 
9  supp.  plates.  Results  of  tests  made  at  U.  S.  Naval  Eng.  Experiment  Station, 
Annapolis.  Md.  on  two  Radojet  air  pumps  manufactured  by  C.  H.  Wheeler 
Manufacturing  Co. 

AIRCRAFT   CONSTRUCTION  MATERIALS 

McCabe  Sleeve.  The  McCabe  Sleeve,  I.  E.  McCabe.  A\'iation.  vol.  9,  no.  2, 
Aug,  15,  1920,  pp.  60-62.  2  6gs.  McCabe  sleeve  is  a  wire-rope  fastener  applied 
by  use  of  mechanical  means  only  and  has  been  developed  chiefly  for  use  on  air- 

craft.    Method  of  forming  it  is  explaned. 

See  also  Wood,  Moisture-Resistant  Finishes. 

Determination  op  Resistance.  Determination  of  the  Resistance  of  Airship  Models, 
R.  H.  Smith,  Aviation,  vol.  9,  no.  2,  Aug.  15,  1920,  pp.  44-47.  Comparative 
value  of  Eiffel  and  bell-crank  aerodynamic  balances. 

AIRSHIPS 

NoN-RiQiD.  Model  Test  for  Strength  and  Deformation  of  Non-Rigid  Airship  Hulls, 
J.  C.  Hunsaker.  Aviation,  vol.  9,  no.  2,  Aug.  15,  1920,  pp.  53-54,  3  figs. 
Aircraft  Technical  Note,  Bureau  of  Construction  and  Repair,  Navy  Dept. 

ALCOHOL 

Synthetic.  Synthesis  of  Alcohol  by  Loisy  Process  (L'alcool  de  synthèse  par  le  pro- cédé de  Loisy).  Journal  des  Usines  à  Gaz.  vol.  44,  no.  13,  July  5,  1920,  pp. 
193-195.  Reaction  consists  of  absorption  of  ethylene  by  concentrated  sulphuric 
acid  with  formation  of  sulphovinic  acid,  saponification  of  this  by  water,  with 
regeneration  of  dilute  sulphuric  acid  and  production  of  alcohol. 

ALLOY  STEELS 

Heat  Treatments  for.  Some  Commercial  Heat  Treatments  for  Alloy  Steels,  A.  H. 

Miller.  '  Mech.  Eng.,  vol.  42,  no.  9,  Sept.  1920.  pp.  506-508,  11  figs.  Deals 
with  heat  treatment  of  alloy  steels  used  for  structural  pm-poses,  specially  of 
nickel  and  nickel-chrome  steel,  and  described  series  of  tests  which  were  con- 

ducted to  determine  effect  of  various  heat  treatments  on  samples  of  same 
chemical  composition,  results  being  illustrated  by  series  of  photomicrographs 
showing  effect  of  different  adjustments  of  temperature,  time  and  rate  of  cooling 
of  heat  treatment. 

Impact  Tensile  Tests.  Impact  Tensile  Teats  with  Alloy  Steel  (Schlagzugversuche 
mit  Sonderstàhlen) ,  A.  Gessner.  Stahl  u.  Eisen,  vol.  40,  no.  23,  June  10, 
1920,  pp.  781-783,  1  fig.  Results  of  impact  tests  show  that  alloy  steels  of 
pronounced  tenacity,  even  up  to  a  tensile  strength  of  100  kg.  per  sq.  mm. 
and  in  spite  of  the  extremely  short  duration  of  the  impact  stress — 0.003  to  0.005 
sec. — give  higher  values  for  elongation,  construction  and  resilience  than  those 
with  steady  stress  in  the  static  tests. 

Manufacture.  The  Production  of  Tool  Steel.  Fred.  R.  Daniels.  Machy.  (N.Y.), 
vol.  27,  no.  1.  Sept.  1920,  pp.  42-46,  S  figs.  Processes  employed  in  steel  mill 
of  Ludiiim  Steel  Co.,  Water^'^liet.  N.Y.,  which  is  engaged  exclusively  in  manu- facture of  tool  and  special  alloy  steels. 

ALLOYS 

Developments.  Alloys  of  the  Past  and  Present.  Colin  G.  Fink.  Chem.  &  Metal- 
lurgical Eng.,  vol.  23.  no.  10.  Sept.  8,  1920.  pp.  47.1-473,  2  figs.  Review  of 

recent  developments  in  production  of  pure  metals,  ferroalloys,  bronzes  and 
brasses  and  of  increasing  uses  for  less  common  metals  and  their  alloys.  Research 
suggestions  for  production  of  special  alloys. 

Electrical  Melting.  Electrical  Melting  of  Alloys — XIII,  H.  W.  Gillett.  Foundry, 
vol.  48.  no.  354,  Sept.  1.  1920,  pp.  693-695.  Future  of  electric  furnace  in 
alloy  industry  is  considered  as  a  whole  and  in  reference  to  different  types  of 
furnaces  and  possibihties  of  each  class. 

ALUMINUM 

Nickel  Plating.  Nickel  Plating  of  Aluminum  (Nickelage  de  raluminium") ,  Léon 
Guillet  and  M.  Gasnier.  Revue  de  Métallurgie,  vol.  17,  no,  5,  May  1920, 
pp.  351-359,  10  figs.  Results  obtained  by  first  roughening  surface  of  aluminum 
with  sand  blast,  also  with  preliminary  copper  plating  before  plating  with  nickel. 

Wire  Joints.  Investigations  of  the  Size  and  Durability  of  Wire  Joints  with  Special 
Regard  to  Aluminum  (Untersuchungen  iiber  die  Grosse  und  Bestandigkeit  von 
Kontaktverbindungen  unter  besonderer  BerQcksichtigung  des  Aluminums), 
Rudolf  Richter.  Elektrotechnische  Zeitschrift,  vol.  41.  nos.  18,  19,  20,  21.  22 
and  23,  May  6,  13.  20,  27,  June  10,  1920,  pp.  345-351,  367-370.  380-392,  409^13, 
433^35  and  448-452,  19  figs.  Results  of  investigations  extending  over  S}4 
years  -of  421  screwed,  riveted,  soldered  and  twisted  joints  of  aluminum  and 
other  metallic  wires  showed  that  in  every  respect  satisfactory  screw  and  solder 
joints  between  aluminum  and  other  metals  are  possible;  twisted  and  riveted 
joints  with  aluminum  are  unreliable;  position  of  metals  to  be  joined  in  the 
electric  contact  series  has  no  important  bearing  on  size  and  durability  of  the 
joints. 

ALUMINUM  ALLOYS 

Aluminum-Copper.  Some  Theoretical  Principles  of  Alloying,  Robert  J.  Anderson. 
Chera.  &  Metallurgical  Eng.,  vol.  23.  no.  9,  Aug.  25,  1920,  pp.  317-320,  6  figs. 
Discussion  of  possible  applications  of  such  general  concepts  as  may  be  drawn 
from  equilibrium  diagram,  heat  of  alloy  formation,  thermit  reaction,  diffusion 
and  solution  to  problems  connected  with  production  of  aluminum-copper  alloys in  the  foundry. 

Industrial  Uses.  Alloyed  Aluminum  as  an  Engineering  Material,  G.  M.  Rollason. 
Mech.  Eng.,  vol.  42,  no.  9,  Sept.  1920,  pp.  495-500,  11  figs.  Traces 
improvement  in  development  of  commercial  alloys,  presenting  in  connection 
therewith  photomicrographs  on  alloys  commonly  used,  discusses  subject  of 
casting  of  aluminum  as  well  as  methods  employed  in  both  cold  and  hot 
rolling  of  metal,  and  visualizes  possible  future  uses  of  aluminum  and  its 
various  alloys. 

Uses  in  Automotive  Industry.  Aluminum  Alloys,  Zav  Jeffries.  Jl.  Soc.  of  Auto- 
motive Engrs-,  vol.  7.  no.  3,  Sept.  1920.  pp.  295-299  and  p.  305.  14  figs.  Effect 

of  aluminum  alloying  on  its  physical  properties,  and  uses  of  aluminum  alloys 
in  automotive  industry. 

See  also  Duralumin, 

AMMONIA 

Stnthetic.  The  Direct  Synthetic  Ammonia  Process,  R.  S.  Tour.  Jl.  Indus.  &  Eng. 
Chem.,  vol.  12.  no.  9,  Sept.  1920j)p.  844-852.  7  figs.  General  outline  of  process 
as  developed  by  Fritz  Haber,  of  Karlsruhe,  Germany,  and  C.  Bosch,  of  Hadische 
Anilin  und  Soda  Fabrick  of  Ludwingshafen,  Germany. 

APPRENTICES.  TRAINING  .OF 

Ford  Motor  Co.  Training  300  Apprentice  Die-Makers  with  One  Instructor, 
Norman  G.  Shidle.  Automotive  Industries,  vol.  43,  no.  10,  Sept.  2,  1920, 
pp.  472-475,  6  figs.    Course  given  at  plant  of  Ford  Motor  Co. 

AQUEDUCTS 

Reinforce D-CoNCRETB.  The  Construction  of  the  Fouilles  Aqueduct  (L'achève- 
ment de  l'aqueduc  des  Fouilles).  Génie  Civil,  vol.  77,  no.  6,  Aug.  7,  1920, 

pp.  105-109,  13  figs.     Details  of  reinforced-concrete  siphones.     (Concluded.) 

AUTOMOBILE  ENGINES 

Aluminum  in.  The  Status  of  Aluminum  in  the  Automobile  Engine,  J.  Edward 
Schipper.  Automotive  Industries,  vol.  43,  no.  10,  Sept.  2,  1920,  pp.  468-470, 
6  figs.  After  five  years  of  development,  engineers  are  unable  to  agree  as  to 
future  of  lighter  metal.  Most  of  those  who  are  using  it  for  pistons  are  firm 
believers,  but  there  seems  to  be  limit  in  size.  It  is  popular  for  crankcase 
housings,  but  has  not  been  adaptable  for  axle  manufacture. 

Connecting  Rods.  Seventy-Five  Operations  Give  Accuracy  in  Connecting  Rod 
Production,  J.Edward  Schipper.  Automotive  Industries,  vol.  43,  no.  11, 
Sept.  9.  1920.  pp.  522-526,  14  figs.  Production  methods  for  maniifacturing 
connecting  rods  used  on  Marmon  cars. 

Off-Set.  The  Off-Set  Motor  (Les  Moteurs  désaxés),  H.  Petit.  Vie  Automobile, 
vol.  16,  no.  711.  Aug.  10, 1920,  pp.  293-295, 9  figs.  Graphs  showing  comparative 
lateral  pressures  in  cylinder  for  ordinary  type  and  off-set  type.  In  off-set 
motor  center  of  crank  does  not  lie  in  projection  of  axis  of  cylinder. 

Pistons,  Cast-iron  and  Aluminum  Piston,  Fred  H.  Colvin.  Am.  Mach.,  vol.  53, 
no.  9.  Aug.  26,  1920.  pp.  416-421,  IS  figS-  Methods  used  by  builders  of  Stude- 
baker  and  Oakland  cars  in  machining  their  pistons. 

New  Type  Aluminum  Piston  in  Cole.     Motor  Age,  vol.  38,  no.  9,  Aug.  26,  , 

1920,  pp.  13  and  29.     It  is  said  that  an  aluminum  piston  that  will  not  "slap" or  stick  has  been  developed  by  Cole  engineers.     Such  piston  is  claimed  to  have 
worked  satisfactorily  in  trials  at  Indianapolis  motor  speedway  under  A.  A.  A. 

■  suction.     No  details  of  piston  are  given. 

Radiators.  Special  Methods  for  Making  Radiators,  Fred  H.  Colvin.  Am.  Mach., 
vol.  53,  no.  4,  July  22,  1920,  pp.  176-177,  5  figs.  Methods  of  assembhng 
soldering  and  testing  radiators. 

Sleeve-Valve.  A  New  Sleeve-Valve  Motor:  The  Seres.  Auto,  vol.  25,  no.  35, 
Aug.  26,  1920.  pp.  896-897,  3  figs.  Original  features  are  that  main  inlet  and 
exhaust  ports  are  differently  located  from  either  Argyll  or  Knight,  that  it 
possesses  separate  fuel  admission,  and  that  although  it  is  a  four-stroke  motor, 
piston  co-operates  with  sleeve  to  determine  opening  and  closing  of  inlet, 
exhaust  and  fuel  admission  ports. 

Starter  Ring  Gear.  Flywheel  Starter  Ring  Gears,  Fred  H.  Colvin.  Am.  Mach., 
vol.  53,  no.  11,  Sept.  9,  1920,  pp.  513-515,  1  fig.  Manufacture  by  Ford  Motor 
Co.  of  steel  ring  gear  that  bolts  to  flyweel  and  which  obviates  broken  teeth 
as  well  as  undue  wear. 

See   Igniton;   Research,    Industrial   Laboratories. 

AUTOMOBILE  FUELS 

Combustion  of,  Regulation.  Combination  of  Fuels  in  Internal-Combustion 
Engines  C.  F.  Kettering.  Jl.  Soc.  of  Automotive  Engrs.,  vol.  7,  no.  3,  Sept. 
1920,  pp.  224-227.  Regulating  combustion  by  addition  of  chemicals  to  fuels. 
It  is  visualized  that  if.  for  example,  automotive  industry  could  get  chemical 
industry  to  increase  coal-tar  production  of  country,  enabling  aniline  to  be 
sold  at  $2  per  gal.,  and  automotive  industry  would  use  1  per  cent,  then  compres- 

sion of  automobile  engines  could  be  raised  to  100  lb.  and  thus  efficiency  of 
normal  running  almost  doubled. 
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Porous  Concrete  Slabs.  New  Material  Used  in  Manufacturing  Building  at 
Newark,  N.  J.  Am.  Architect,  vol.  118.  no.  2331,  Auq:.  25,  1920.  pp.  255-260. 
15  6gs.-  Poroux-concrete  slabs.  Mechanically  produced  pellets  of  neutral 
wax-like  material  are  added  to  concrete.  After  slab  is  formed  pellets  are 
removed  by  application  of  heat. 

Statistics  of  Ne'sv  Construction  Throughout  United  States.  Public  Rebels 
Against  Closed  Shop  System.  Iron  Trade  Rev.,  vol.  07.  no.  8,  Aug.  19,  1920, 
pp.  505-50S,  1  fig.  While  building  permits  in  United  States  show  increase,  in 
recent  months,  it  is  generally  estimated  that  twice  as  much  construction 
would  be  undertaken  as  at  present  if  labor  conditions  were  more  stable. 

CABLES,  ELECTRIC 

Underground.  Underground  Electric  Cables  (Cables  souterrains  d'alimentation), li.  Sekutowiez.  Industrie  des  Tramways  et  Chemins  de  Fer,  vol.  14,  nos. 

101-162,  May-June  1920.  pp.  85-100,  14  figs.  Technical  conditions  with  which armored  cables  must  comply.  Aluminum  as  conductor.  Data  on  direction 
of  underground  cables.  (Concluded.)  Report  prepared  for  presentation 
to  the  International  Congress  which  was  to  be  held-at  Budapest  in  1914. 

Unipolar.  Unipolar  Cables  with  Lead  Sheathing  (Câbles  unipolaires  sous  enveloppe 
de  plomb),  P.  Capde'V'ille.  Revue  gf-nérale  de  l'Electricité,  vol.  8,  no.  6, 
Aug.  7.  1920,  pp.  177-181,  S  figs.  Formulœ  for  calculating,  for  a  given  network, 
currents  and  voltages  induced  in  lead  and  their  influence  on  the  characteristics 
of  copper  conductor. 

CABLEWAYS 

CASE-HARDENING 

Gas  Furnace  for.  City  Gas  as  a  Case-hardening  Agent,  H.  M.  Crawford.  Metal 
Trades,  vol.  11,  no.  9,  Sept.  1920,  pp.  386-388,  3  figs.  Results  of  carburizing 
low-carbon  steel  for  seven  hours  in  illuminating  gas  at  various  temperatures. 
Sketch  of  gas-carburizing  furnace. 

CELLULOSE 

Acetate,  Manufacture  of.  Manufacture  of  Cellidose  Acetate,  Maurice  Deschiens. 
Chcm.  &  Metallurgical  Eng.,  vol.  23,  no.  11,  Sept.  15.  1920,  pp.  533-636,  1  fig. 
Generalities  on  cellulose  acetates.  Esterification,  Operating  conditions. 
Industrial  manufacture  by  acetylation  of  modified  or  natural  cellulose  with  or 
without  solution  of  cellulose  in  esterifying  bath. 

CEMENT   GUN 

Uses.  Cement  Gun  and  Its  Uses  (Le  cement-gun  et  ses  applications  générales), 
M.  Bousquet.  Vie  Technique  et  Industrielle,  vol.  1,  nos.  10  and  11,  July  and 
Aug.  1920,  pp.  294-296  and  399-402,  9  figs.  Results  of  experiments  made  at 
experimental  laboratory  of  the  Conservatoire  national  des  Arts  et  Métiers, 
Paris,  France. 

CEMENT   MANUFACTURE 

State-Owned  Plants.  Should  the  State  Own  and  Operate  a  Plant  for  the  Manu- 
facture of  Portland  Cement?  J.  C.  Nagle.  Good  Roads,  vol.  20.  no.  8,  Aug.  25, 

1920,  pp.  92  and  94-95.  State-owned  plant,  it  is  claimed,  would  stabilize  market 
prices  and  reduce  fluctuations. 

Timber  Transportation.  Ropeways  for  the  Transport  of  Timber,  P.  Stephan. 
Eng.  Progress,  vol.  1,  no.  9,  Sept.  1920,  pp.  279-281,  10  figs.  Transport  upon 
wooden  runners  and  by  means  of  field  railways;  ropeways  for  wide  spans. 
Details  of  construction  and  economy. 

CAMS 

Design  of.  Rational  Study  of  Mechanisms  Operated  by  Cams  (Etude  rationnelle 
des  méchanismes  commandés  par  cames).  Octave  Lepersonne.  Revue  univer- 

selle des  Mines,  vol.  6.  no.  2,  July  15,  1920,  pp.  122-126.  Formula  for  dimen- 
sions for  cam  in  terms  of  those  of  return  springs. 

CANALS 

Electric  Traction  on.  Electric  Traction  on  Canals  (La  traction  électrique  sur 
les  canaux),  M.  Tumerelle.  Bulletin  de  la  Société  française  des  Electriciens, 
vol.  10,  no.  89.  May  1920,  pp.  187-198,  1  fiç.  Economical  study  based  on 
results  of  operating  various  canals  electrically  m  France. 

Great  Lakes-Atlantic  Ocean.  The  St.  Lawrence  Route  and  Welland  Ship  Canal, 
Alex.  J.  Grant.  Jl.  Eng.  Inst,  of  Canada,  vol.  3,  no.  9,  Sept.  1920,  pp.  425-434, 
11  figs.  Origin,  development  and  construction  of  canals  that  form  navigation 
system  connecting  Great  Lakes  with  Atlantic  Ocean  via  St.  Lawrence  Route. 

Locks.  The  Lock  Foundation,  Inner  Harbor  Navigation  Canal,  New  Orleans,  La — ■ 
The  Problem  and  the  Solution,  Geo.  R.  Goathals.  Proc.  La.  Eng.  Soc,  vol.  6, 
no.  3,  June  1920,  pp.  134-158,  S  figs.  Lock  is  located  2000  ft.  measured  along 
canal  channel,  from  river.  Canal  prism  between  river  and  lock  will  be  125  ft. 
wide,  with  30  ft.^minim^um  depth;  and  between  lock  and  lake,  bottom  width  of 
150  ft.  and  minimum  depth  of  30  ft.  will  be  provided.  Unique  feature  is  that 
high-level  pool  may  be  either  on  river  side  or  on  lake  side. 

Welland  Ship.  Progress  on  New  Welland  Ship  Canal.  Can.  Eng.,  vol.  39,  no.  11. 
Sept.  9,  1920,  pp.  319-330,  24  figs.,  partly  on  supp.  plate.  Estimated  quantities 
of  excavation,  concrete  and  embankments.  Review  of  canal's  history,  purpose, 
design  and  construction,  with  special  reference  to  19 19  and  1920  work.  Program 
for  1921. 

CARBURETORS 

Kebosent:.  A  New  Kerosene  Carburetor.  Automotive  Industries,  vol.  43,  no.  12, 
Sept.  16,  1920,  p.  561,  1  fig.  Kjellberg  carburetor.  Kerosene  is  mixed  with 

portion  of  air  required  for  combustion  and  mixture"  heated  by  exhaust  heat. Further  on  toward  inlet  valves  extra  air  is  added. 

CARS 

Pipe  Connectors,  Automatic.  The  Beahm  Automatic  Connector  for  Train  Pipes. 
Ry.  Age,  vol.  69,  no.  11,  Sept.  10,  1920.  pp.  451-453,  5  figs.  Connector  differs 
from  other  types  in  gathering  arrangement,  in  method  of  attachment  to  coupler 
and  in  means  employed  for  coupling  to  cars  not  equipped  with  connectors. 

CARS.   FREIGHT 

Deatt  Gears.  Draft  Gear  Tests,  U.  S.  R.  A. — Design,  Nature  and  Scope.  Ry. 
Rev.,  vol.  67,  nos.  11  and  17,  Sept.  11  and  18,  1920,  pp.  383-396  and  425-429, 
3  figs.  Action  and  comparative  merits  of  various  gears  from  viewpoint  of  impact 
and  buffing.  Discussion  of  developments  noted  in  rivet  shearing  and  impacÇ 
tests.     (To  be  continued.) 

CARS.  REFRIGERATOR 

G  as-Eliminating  System.  Refrigerator  Car  Gas  Eliminating  System.  Ry.  Mech. 
Engr.,  vol.  94,  no.  8,  Aug.  1920.  pp.  545-546,  1  fig.  Function  of  system  is  to 
remove  from  atmosphere  of  refrigerator  the  gases  produced  by  bacterial  action 
in  breaking  down  of  tissues  of  product  under  refrigeration,  and  it  is  designed 
for  use  with  any  cooling  system.  System  has  been  developed  and  is  now 
controlled  by  Acme  Refrigerator  Corporation,  Chicago. 

CENTRAL  STATIONS 

California.  The  Industrial  Load  in  California.  Elec.  World,  vol.  76,  no.  9,  Aug.  28, 
1920,  pp.  428-430,  2  figs.  Central  station  figures  for  first  quarter  of  year 
indicate  large  increases  in  industrial  load. 

Expansion  in  1920.  Central-Station  Expansion  in  1920.  Elec.  World,  vol.  76, 
no.  11.  Sept.  11,  1920,  pp.  518-520.  Analysis  of  returns  received  indicates 
that  about  1,500,000  kw.  will  be  added  to  generating  capacity  of  central 
stations  in  1920. 

U.  S.  Census  of  1917.  U.  S.  Census  of  Central  Stations  1917.  Elec.  World,  vol.  76, 
no.  10,  Sept.  4,  1920,  pp.  476-477,  1  fig.  Census  indicates  6542  central  stations, 
with  installed  rating  of  8,994.407  kw.  and  total  output  of  31,044,049,234  kw-hr. 
Stationary  motors  served  number  555,924,  with  continued  rating  of  9,216,330  hp. 

CERAMIC  MIXTURES 

Colors  Produced  bt  Nickel  Oxide.  A  Glaze  Study  Involving  Some  Interesting 
Colors  Produced  by  Nickel  Oxide,  J.  D.  Whitmer.  Jl.  Am.  Ceramic  Soc, 
vol.  3,  no.  8,  Aug.  1920,  pp.  663-670.  Grays  were  obtained  in  tests  from 
oxide  of  nickel  in  presence  of  magnesiiun  oxide. 

CHIMNEYS 

Concrete.  New  Concrete  Chimney  System.  Concrete,  vol.  17,  no.  1,  July  1920, 
pp.  33-34,  4  figs.  Coniform  design  in  which  monolith  is  strengthened  with 
series  of  vertical  and  integral  ribs,  half  round  in  section,  extending  from  bottom 
to  top  and  terminating  at  base  of  ornamental  top. 

CHROME   STEEL 

Welding.  Welding  Heat-Treated  Chrome  Alloy  Steel,  J.  Churchward.  Iron  Age, 
vol.  106,  no.  11,  Sept.  9,  1920,  pp.  641-642,  7  figs.  How  controlling  welding 
heat  insured  minimum  of  injury  to  original  structure.  Special  welding  machine 
employed.     Saving  defective  forgings. 

CHROME-NICKEL  STEEL 

Torsion  Elasticitt.  Torsion  Elasticity  of  Nickel  Steels  with  High  Chromium 
Content  (Étude  de  l'élasticité  de  torsion  des  aciers  au  nickel  à  haute  teneur 
en  chrome),  P-  Chevenard.  Comptes  rendus  des  Séances  de  l'Académie  de 
Sciences,  vol.  171.  no.  2,  July  12,  1920,  pp.  93-96,  3  figs.  Charts  giving  experi- 

mentally measured  moduli  of  torsion  of  various  nickel  steels  containing  from 
10  to  100  per  cent  chromium. 

Uses  in  Automotive  Industry.  Some  Applications  of  Alloy  Steels  in  the  Auto- 
motive Industry,  H.  J.  French.  Mech.  Eng.,  vol.  42,  no.  9,  Sept.  1920,  pp. 

501-505  and  p.  547,  9  figs.  Reference  is  made  to  uses  of  steel  containing 
1  per  cent  nickel  and  1  per  cent  chromium  and  also  3  per  cent  nickel  and  3  per 
cent  chromium.  Data  are  given  for  these  two  steels  showing  tensile  properties 
and  hardness  developed  in  small-size  rounds  subjected  to  varying  heat  treat- 

ments. Mention  is  made  of  nÎQkel-chromium  steels  and  treatments  used  for 

gears  and  airplane-engine  crankshafts.  "Streaks"  and  "temper-brittleness," both  encountered  in  use  of  nickel-chromium  steels  are  discussed  and  curves 

showing  tensile  properties  and  hardness  of  "strainless  steel"  under  varying 
oil-quenching  and  tempering  treatments  are  presented,  and  also  results  of 
cutting  tests  made  with  cast  high-speed  steel  nulling  cutters  and  comparison  is 
given  with  high-speed  cutters  made  by  present-day  ordinary  methods. 

CHUTES 

Design.  The  Design  of  Chutes  and  Ore  Bins,  John  S.  Watts.  Iron  &  Steel  of 
Canada,  vol.  3.  no.  8,  Sept.  1920,  pp.  244-246.  Slope  to  give  for  different 
materials.     Advantages  of  making  chute  in  two  sections. 
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Beams.  Diagonal  Tension  in.  Reinforcement  for  Diagonal  Tension  in  Reinforced 
Concrete  Beams,  Edward  Godfrey.  Concrete,  vol.  17,  no.  1,  July  1920,  pp. 
15-20,  12  fis3.  It  is  claimed  that  in  customary  designs  of  reinforced  concrete 
beams,  reinforcement  is  not  placed  in  a  position  to  take  care  of  diagonal  tension. 
A  system  of  bending  reinforcing  bars  diagonally  in  direction  in  which  diagonal 
tension  is  said  to  take  place  is  offered. 

Flat  Slabs.  New  York  City  Concrete  Flat-Slab  Regulations.  Eng.  News-Rec, 
vol.  85,  no.  7,  Aug.  12.  1920.  pp.  300-302.  2  figs.  Standards  adopted  by  Board 
of  Standards  and  Appeals  for  uniform  use  of  all  boroughs  of  city. 

CORONA 

HiQH-VoLTAQB.  The  High  Voltage  Corona  in  Air,  J.  B.  Whitehead.  Proc.  Am. 
Phil.  Soc,  vol.  59,  no.  4,  1920.  pp.  245-260.  8  figs.  Experimental  testing 
of  empirical  formulm  for  computing  losses  due  to  corona  discharges.  Con- 

struction and  operation  of  corona  voltmeter  for  measuring  high  voltage. 

COSTS 

CONDENSERS,  ELECTRIC 

Capacities  of.  Capacities  and  Condensers  (Capacités  et  condensateurs),  P.  Bunet. 
Revue  générale  de  l'Electricité,  vol.  8.  no.  S,  Aug.  21,  1920,  pp.  237-250.  11  figs. Comparative  study  of  capacities  of  various  forms  of  condensers.  Examples 
are  worked  out  of  determination  of  capacities  of  electric  circuits  by  means  of 
their  self-inductance.  Opinion  is  expressed  that  it  is  possible  to  design  high- 
powered  condensers,  which  would  be  capable  of  being  branched  in  derivation 
on  high-tension  high-power  distribution  systems. 

CONDUITS 

Air  Chambers  in.  Researches  on  Conduits  with  Air  Chambers  (Recherches  sur  les 
conduites  possédant  des  réservoirs  d'air),  C.  Camichel.  Houille  Blanche, 
vol.  19,  nos.  41-42,  May-June  1920,  pp.  111-113,  6  figs.  Experiments  at 
Institut  Electrotechnique  de  Toulouse  to  study  behavior  of  conduits  provided 
with  devices  for  relief  of  water  hammer. 

Concrete.  Excavation  below  Arch  Bridge  Foundations.  Public  Works,  vol.  49, 
no.  10,  Sept.  4,  1920,  pp.  205-20S,  4  figs.  Concrete  conduits  25  ft.  wide  con- 

structed on  opposite  sides  of  railroad  bridge  pier  and  carried  down  12  ft.  below 
pier  footings  on  gravel  retained  by  steel  sheet  piles. 

Method  of  Building  Concrete  Toilrace  below  Stone  Arch  Bridge  Founda- 
tion Level.  Eng.  and  Contracting,  vol.  54,  no.  7,  Aug.  IS.  1920,  pp.  155-157, 

5  figs.  To  keep  gravel  under  grillages  from  ca^-ing  in,  line  of  interlocking  steel 
sheet  piling  was  driven  on  each  side  of  excavation,  and  as  material  was  dug 
out,  bracing  timbers  were  introduced  between  two  rows  of  piling. 

Reinforced  Concrete  Conduit  under  Pressure  at  the  Rioupéroux  Hydro- 
electric Plant  (Conduite  forcée  en  béton  armé  des  usines  hydro-électriques 

de  Rioupéroux),  A.  Waechter,  Schwcizerische  Bauzeitung,  vol.  76,  no.  6, 
Aug.  7,  1920,  pp.  59-61,  6  figs.  Diameter  of  conduit  is  8  >^  ft.  Length  is 2017  ft. 

CONNECTING  RODS 

Machining.  Connecting  Rods  for  the  Fordson  Tractor,  Fred  H.  Colvin.  Am. 
Mach.,  vol.  53,  no.  6,  Aug.  5,  1920,  pp.  273-277,  17  figs.  Attention  is  directed 
to  three-point  suspension  method  of  holding  and  locating  connecting  rods  during 
various  machining  operations. 

CONVEYORS 

Steel-Belt.  The  Sandvik  Steel  Conveyor  Belt  fStahlforderband  System  Sand- 
viken).  S.  Michelson.  Fordertochnik  u.  Frachtverkehr,  vol.  13.  no  11,  May  28. 
1920,  pp.  104-105.  4  figs.  Describes  a  Swedish  type  of  steel  belt  manufactured 
entirely  in  one  piece  in  length  up  to  90  m.,  which  is  pliable,  of  small  weight, 
russ-proof,  is  durable  and  easily  connected  and  repaired. 

COPPER 

Cold-Rolling.  The  Influence  of  Cold  Rolling  on  the  Physical  Properties  of  Copper, 
F.  Johnson.  Eng.,  vol.  110.  no.  2851,  Aug.  20,  1920,  pp.  257-260.  9  figs. 
Experimental  studies  of  ciitical  ranges  on  deformation.  Examination  of 
theories  which  have  been  ad\  anced  to  ejiplain  existence  of  critical  ranges  in  cold- 
worked  metals,  that  is,  allotropie  theory  and  recrystalHzation  theory.  Paper 
read  before  Inst,  of  Metals. 

ExTRUUED  Rods.  Extruding  Brass  and  Copper  Rods,  Edward  K.  Hammond. 
Machy.  (N.  Y.),  vol.  27,  no.  1,  Sept.  1920,  pp.  1-4,  7  figs.  Methods  and 
equipment  employed  by  Rome  Brass  &  Copper  Co.,  Rome,  New  York,  in 
production  of  brass  and  copper  rods  by  extrusion  process. 

Leaching.  Leaching  and  Concentrating  Mixed  Copper  Ores,  Arthur  Crowfoot 
and  Kenneth  H.  Donaldson.  Eng.  &  Min.  J].,  vo!.  110,  ̂ ■o.  10.  Scot.  4,  1920. 
pp.  471-474,  5  figs.  Method  used  at  experimental  plant  of  Ariiora  Copper  Co., 
which  consists  in  regrinding,  dissolution  of  oxidized  copper  in  wnuk  sulphuric 
acid  and  flotation  of  sulphide  slimes.  ^ 

COPPER   METALLURGY 

Refineries,  Power  Problems  of.  The  Power  Problem  in  a  Copper  Refinery, 
Lawrence  Addicks.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  7,  Aug.  18,  1920, 
pp.  275-278,  4  figs.  Outhne  of  steam  recovery  possible  with  waste-heat  boilers 
and  steam  demand  for  heating  electrolyte,  with  discussion  of  bearing  of  these 
factors  upon  problem  of  choice  of  prime  mover. 

Smelter  Slag.  Selecting  a  Slag  and  Apportioning  Slag  Losses,  C.  A.  Grabill.  Eng. 
&  Min.  Jl..  vol.  110,  no.  12,  Sept.  IS,  1920,  pp.  569-.572,  2  figs.  Details  method 
of  calculating  slag  and  matte  composition  from  given  charge.  Various  means 
of  charging  for  copper  loss.  Advantages  of  basing  it  on  iron  contents  of  slag. 
Second  of  series  of  three  articles. 

England.  Engineering  Costs,  Frank  Walker.  Eng.  &  Indus,  Management,  vol.  4, 
no.  8,  Aug.  19,  1920.  pp.  227-232,  3  figs.  Statement  of  costs  of  labor  and 
materials  from  July  1914  to  June  1920.  given  in  official  organ  of  British  Elec. 
&  Alhed  Manufacturers'  Assn. 

CRANES 

Traveling.  Overhead  Traveling  Crane  with  Telescopic  Cage.  Engr..  vol.  130, 
no.  336S,  July  16,  1920,  pp.  66-67,  2  figs.  Crane  is  capable  of  lifting  120  tons 
and  is  fitted  with  electric  turning  gear  at  hook  to  facihtate  manipulation  of  work 
at  press  and  with  releasing  gear  to  prevent  damage  by  overloads  produced 
by  action  of  press  on  work. 

Traveling  Crane  with  Lifting  Magnet  for  the  Transportation  of  Long 
Rolled  Steel  Sections  (Laufkran  mit  Lasthebemagneten  fur  den  Transport 
von  langen  Walzeisen),  W.  Druey.  Schwcizerische  Bauzeitung,  vol.  76,  no.  6, 
Aug.  7,  1920,  pp.  64-65,  3  figs.  Described  plant  constructed  by  the  Oerlikon 
Machine  Works,  consisting  of  a  traveling  crane  of  5000  kg.  carrying  capacity 
and  25  ra.  span;  two  lifting  magnets  are  suspended  from  each  end  of  the  10-m. 
long  runway,  with  which  ten  or  twelve  rail  section  15  of  20  m.  long  can  be 
lifted  and  transported. 

Wooden-Jib.  135-Ft.  Wooden  Derrick  Crane  Jib.  Eng.,  vol.  110.  no.  2850,  Aug,  13, 
1920,  pp.  206-207.  6  figs.  Constructed  by  Imber  Court  Engineering  Works, 
Thames  Ditton,  Surrey,  for  British  Admiralty  during  war.  Working  conditions 
to  he  fulfilled  were  that  crane  with  post  50  ft.  high  wastohft  3-ton  load  up  to 
platform  100  ft.  high.  Wooden  construction  was  adopted  in  perferencc  to 
steel  in  order  to  save  weight. 

CUTTING   TOOLS 

Bahth  Slide  Rules.  Supplement  of  Frederick  W.  Taylor's  "On  the  Art  of  Cutting 
Metals"— XI.  Carl  G.  Barth.  Indus.  Management,  vol.  60,  no.  3,  Sept.  1920. 
pp.  218-225,  6  figs.  Presentation  of  basic  formulîe  and  construction  of  slide 
rules  for  milling  and  gear  cutting. 

D 
DAMS 

Concrete.  Light  Concretes  and  the  Height  of  Dams  (Les  bétons  légers  et  les  records 
de  hauteur  des  barrages),  Charles  Rabut.  Houille  Blanche,  vol.  19,  nos. 
41-42,  May-June  1920,  pp.  85-87,  2  figs.  Formul£e  for  maximum  height 
of  dam  in  terms  of  specific  gravity  and  ultimate  strength  of  concrete. 

Curved.  Gravity  and  Arch  Action  in  Curved  Dams,  Fred.  A.  Noetzli.  Proc. 
Am.  Soc.  of  Ci\'il  Engrs..  vol.  46,  no.  6,  Aug.  1920,  pp.  9.50-951.  Methods 
for  determining  for  arch  dam,  proportion  of  load  carried  either  by  gravity,  that 
is,  vertical  cantilever  action,  or  by  horizontal  arching.  Accuracy  of  method 
is  believed  to  compare  favorably  with  that  obtained  by  purely  mathematical 
solution  of  problem  of  arched  dams.     (Abstract.) 

Earth.  Building  the  Earth  Dams  at  the  Bridge-water  Project.  Richard  Pfaehler. 
Eng.  News-Rec,  vol.  85,  no.  7,  Aug.  12,  1920,  pp.  306-309,  5  figs.  Three 
closures  of  large  storage  reservoirs  built  by  sluicing  earth  fill  into  pool  from 
dumped  embankments. 

Flood-Check.  Flood-Check  Dams  Formed  by  Fill  behind  Wire  Frame.  Eng. 
News-Rec,  vol.  85,  no.  11,  Sept.  9,  1920,  pp.  506-507.  3  figs.  New  type  of 
California  dam  automatically  fills  with  flood  debris  which  causes  barrier. 

Hydrattijc.  Hydraulic  Dams  (Barrages  hydrauliques).  Houille  Blanche,  vol.  19, 
nos.  41-42,  May-June  1920,  pp.  81-85,  11  figs.  Particulars  of  various  structures. 
(Concluded.) 

Hydraulic-Fill.  Hydraulic  Fill  at  the  Miami  Conservancy  Dams,  C.  S.  Hill. 
Eng.  News-Rec,  vol.  85,  nos.  11  and  12,  Sept.  9,  and  16,  1920,  pp.  4S6-490 
and  547-550,  10  figs.  Developments  which  have  resulted  from  study  of  exiDeri- 
ments  applied  to  hydraulic-fill  operations  of  Miami  Conbervanpy  District. 
Among  these  are  included  manganese-steel  centrifugal  pump  which,  compared 
with  cast  iron  has  doubled  output  life  of  pump  shells  and  increased  nearly  tenfold 
output  life  of  pump  runners,  and  a  new  design  of  pump  shell  in  white  iron  that 
has  exhibited  resistance  to  wear  which  indicates  output  life  of  400,000  cu.  yd. 
of  heavy  gravel  and  sand  fill.  Improved  sump  and  pump  layout  reduces  losses 
of  head  at  suction.  Manganese  steel  doubles  and  white  iron  quardruples 

pump  output  life. 

DIE  BLOCKS 

Chemical  Analyses.  Analyses  Die  Block  Requirements,  W.  C.  Peterson.  Iron 
Trade  Rev.,  vol.  67,  no.  8,  Aug.  19,  1920,  pp.  517-519.  Standardization  of 
chemical  analyses  is  urged.  Squeezing  die  blocks  is  considered  superior  to  ham- 

mering.    Paper  read  before  Am.  Drop  Forge  Assn. 
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ELECTRIC  LOCOMOTIVES 

British.  British  Electric  Locomotives  for  Freight  Service.  Ry.  Engr..  vol.  41, 
no.  4SS,  Sept.  1920,  pp.  36S-37S,  12  figs,  partly  on  supp.  plate.  Dimensions: 
Total  weight.  74  tons  S  cwt.;  length  over  buffers.  39  ft.  4  in.;  height  from 
rail  to  center  of  buffers.  3  ft.  5  in.;  height  of  cab  roof  from  rail,  11  ft.  6  H  in.; 
width  of  cab.  7  ft.  0|,f  in.;  total  whcelbase,  27  ft.;  diameter  of  wheels,  24  ft.; 
motor  equipment  of  each  locomotive  consists  of  four  totally  enclosed  motors, 
each  driving  axle  through  single-reduction  twin  gearing., 

Italian  State  Railways.  A  Powerful  Three-Phase  Locomotive.  Elecn.,  vol.  S5 
no.  2205,  Aug.  20.  1920.  pp.  204-206.  5  figs.  Line  voltage,  3000  to  3700: 
frequency.  15  to  17;  number  of  traction  motors,  2;  number  of  driving  wheels, 
coupled,  6;  number  of  bogie  wheels,  S;  diameter  of  driving  wheels,  1630  mm. 
diameter  of  bogie  wheel,  960  mm.;  tractive  effort  9000  kg.;  power  1670  hp,: 
synchronous  speed,  50  km.-hr. 

ELECTRIC  MOTORS.  A.  C. 

Stnchtiongus.  Influence  of  Saturation  on  the  Operation  of  Synchronous  Machines 
(Influence  de  la  saturation  sur  le  fonctionnement  des  machines  synchrones), 

G.  H.  Perrin.  Re\'ue  générale  de  l'Électricité,  vol.  S,  no.  3.  July  17,  1920, 
pp.  67-73»  11  figs.    Study  based  on  Potîer's  diagram. 

ELECTRIC  RAILWAYS 

Federal  Commission  Report.  Federal  Commission  Report.  Elec.  Ry.  Jl..  vol.  56, 
no.  9,  Aug.  28,  1920,  pp.  398-411.  Full  test  of  report.  Scope  of  inquiry  was 
to  ascertain  actual  financial  and  service  condition  of  electric  railways  of  United 
States  at  present,  causes  which  have  contributed  to  such  conditions,  what 
readjustments  of  relations  between  electric  railways  and  communities  which 
they  serve  must  be  brought  about  in  order  to  restore  confidence  of  public 
and  to  put  companies  upon  such  financial  basis  for  future  as  will  enable  them 
to  render  continuous  and  efficient  service  to  their  respective  communities. 

ELECTRIC  RAILWAYS,  TRACK 

Rail  Joints.  Progress  in  Rail  Joint  Construction,  R.  C.  Cram.  Elec.  Ry.  Jl.. 
vol.  56,  no.  9,  Aug.  28,  1920,  pp.  415-419.  Opposite  vs.  staggered  joints. 
Strength  of  electric  bar-weld  joints.  Essentials  for  success  of  arc-weld  type 
of  joint. 

ELECTRIC  SWITCHES 

Oil.  Maljournal-Bourron  Compression  Chamber  Oil  Interrupter  (Disjoncteur 
Maljournal  et  Bourron  à  chambres  de  compression),  P.  Charpentier.  Revue 

générale'de  l'Electricité,  vol.  8,  no.  7,  Aug.  14,  1920.  pp.  211-215.  5  figs.  Combin- 
ation of  compression  chamber  and  mechanism  pro\'iding  rapid  opening  of circtiit. 

ELECTRIC  TRANSMISSION  LINES 

AccoTTNTiNG.  Utility  Construction  Accounting.  Elec.  World,  vol.  76,  no.  12, 
Sept.  IS,  1920,  pp.  574-575,  1  fig.  Urges  using  accounting  system  on  con- 

struction of  transmission  and  distribution  lines  and  similar  undertakings. 

Calculation  of.  Modern  IMethods  of  Designing  and  Operating  High-Tension 
Electric  Transmission  Lines  (Sur  les  méthodes  modernes  de  calcul  et  sur  le 

régime  de  fonctionnement  des  lignes  de  transmission  d'énergie  à  haute  tension), 
A.  Blondel.  Revue  générale  de  l'Electricité,  vol.  S,  no.  6,  Aug.  7,  1920,  pp. 
163-174,  8  figs.  Graphs  for  simplifying  calculations  involving  hyperbolic 
functions.     {Continuation  of  serial.) 

"Half-Wave"  Line.s.  "Half-Wave"  Electric  Transmission  Lines  (Sur  les  lignes 
de  transport  d'énergie  demi-onde),  M.  E.  Brylinski.  Bulletin  de  la  Société 
française  des  Electririens,  vol.  10,  no.  89,  May  1920,  pp.  169-185.  Comparative 
value  of  "half-wave"  and  "quarter-wave"  lines  for  transmission  of  electric power  at  great  distances. 

High-Tension.  Arcing  Grounds  on  High-Tension  Lines.  W.  D.  A.  Peaslee.  Elec 
World,  vol.  7*1.  no.  P.  Aug.  28,  1920,  pp.  424^27,  6  figs.  Experimental  investig- 

ation of  the  voltage  stress  on  insulators  and  connected  apparatus  on  high-tension 
transmission  lines  due  to  normal-frequency  voltage  and  the  high-frequency 
surges  caused  by  arcing  grounds. 

ELECTRIC  TRANSMISSION  LINES 

High-Tension.  Design  and  Operation  of  High-Tension  Electric  Transmission  Lines 
rSur  les  méthodes  modernes  de  calcul  et  sur  le  régime  de  fonctionnement  des 
lignes  de  transmission  d'énergie  à  haute  tension),  A.  Blondel.  Revue  générale 
de  l'Electricité,  vol.  S,  nos.  5,  7  and  S,  July  31,  Aug.  14  and  21.  1920,  pp  131- 
141,  195-206  and  227-236,  16  figs.  Technical  and  graphical  study.  Graphical 
method  of  computing  characteristics.  Suggested  generalization  of  Brown 
diagram.     Alaximum  power  transmissible  and  maximum  efficiency  attainable. 

Induction  Coefficients.  Induction  Coefficients  of  Electric  Transmission  Lines 

(Coefficients  d'induction  des  Ugnes  électriques).  P.  Capdeville.  Revue  géné- 
rale de  l'Electricité,  vol.  S,  no.  5,  July  31,  1920,  pp.  152-156,  6  figs.  Process 

for  computing  coefficients  by  introducing  return  conductor  necessary  to 
consideration  of  flux,  but  limiting  its  position  in  finite  space. 

'  110,000-VoLT.  Transportation  of  Electrical  Energy  at  110,000  Volts  between Gosgen,  Switzerland,  and  Pouxeux,  Vosges,  France  (Transport  d'énergie 
électrique  à  110,000  volts  entre  Gosgen  (Suisse)  et  Pouxeux  (Vosges),  P.  Cau- 
fourier.  Génie  Civil,  vol.  77.  no.  4,  July  24,  1920,  pp.  65-69.  13  figs.  Total 
length  of  line  is  115  miles.     Power  transmitted  is  15,000  kw. 

Protection  of.  Current-Balance  Relay  Protection,  E.  R.  Stauffacher.  Elec. 
World,  vol.  76,  no.  10,  Sept.  4,  1920,  pp.  465^67.  3  figs.  Necessity  for  develop- 

ment of  new  system  of  relay  protection  where  duplicate  parallel  lines  are 
operated  is  met  by  current-balance  relay. 

Protection  of  Transmission  Systems — II,  Emil  Aim.  Elec.  World, 
vol.  76,  no.  8,  Aug.  21,  1920,  pp.  377-380,  3  figs.  Analysis  of  abnormal  voltages 
which  may  occur  on  transmission  systems  and  methods  adopted  by  company 
in  Sweden  to  protect  station  apparatus  from  insulation  breakdown. 

Stresses  DrE  to  Rupture  of  a  Span.  Elastic  Equilibrium  of  an  Aerial  Line  of  an 
Indefinite  Number  of  Spans  When  One  Span  Fails  (Sur  l'équilibre  élastique 
d'une  ligne  aérienne  formée  d'un  nombre  indéfini  de  travées  identiques,  quand 
les  fils  d'une  travée  sont  rompus),  E  Batilce.  Revue  générale  de  l'Électricité, 
vol.  8,  nn.  4,  July  24,  1920,  pp.  100-102.  It  is  assumed  that  the  number  of 
supports  on  either  side  of  faiUng  span  is  large  enough  to  permit  normal  tension 
to  exist  at  certain  distances  from  failure.  Equations  are  derived  and  applied 
to  numerical  case. 

Tension  and  Sag  Calculations.  Charts  Show  Tension  and  Sag  for  Transmission 
Lines.  Elec.  World,  vol.  76,  no.  11.  1920.  pp.  529-530.  3  figs.  Charts  for 
finding  çroper  sag  and  tension  when  given  a  line  to  string,  so  that  allowable 
stress  will  not  be  exceeded  in  cold  or  windy  weather,  and  also  to  determine 
what  sag  will  correspond  to  any  given  tension  under  present  conditions. 

ELECTRIC  WELDING 

Machines.  Electric  Welding  Machines — Factors  Influencing  Their  Operation, 
L.  W,  Webb.  Power,  vol.  52,  no.  9.  Aug.  31.  1920,  pp.  337-338,  2  figs.  Curves 
showing  amount  of  reactance  required  in  welding  circuit  for  different  values 
of  current. 

ELECTRIC  WELDING,  ARC 

Automatic  Machines.  Automatic  Electric  Arc  Welding  Machine,  H.  L.  Unland. 
Am.  Marh.,  vol.  53.  no.  9,  Aug.  26,  1920,  pp.  403-406,  S  figs.  Types  built  by 
General  Elec.  Co.     Paper  read  before  Am.  Welding  Soc. 

Cast  Iron.  '  Welding  Cast  Iron  with  the  Electric  Arc.  Robert  E.  Kinkead.  Welding 
Engr.,  vol.  5.  no.  8,  Aug.  1920,  pp.  23-24.  Comparative  advantages  of  oxy- 
aeetylene  and  electric  processes  for  welding  cast  iron.  Paper  read  before 
American  Welding  Society. 

ELECTRICAL  APPARATUS 

Testing.  Polyphase  Experimental  and  Instrument-Testing  Table,  H.  P.  Sparkes. 
Elec.  World,  vol.  76,  no.  8,  Aug.  21,  1920,  pp.  380-381,  2  figs.  Switchboard 
used  in  testing  laboratory  of  Wesiinghouse  Electric  &  Manufacturing  Company 
for  polyphase  experiment  tests. 

ELECTROLYTIC  CELLS 

Cylindrical.  The  Cyhndrical  Electrolytic  Cell,  L.  D.  Vorce.  Chem.  Age,  vol.  28, 
no.  8,  Aug.  1920,  pp.  279-281,  2  figs.  Comparison  of  cyhndrical  and  box- 
shaped  cells.     Paper  read  before  Am.  Inst.  Chem.  Engrs. 

EMPLOYMENT  MANAGEMENT 

Automobile  Plants.  Employment  Department  Increases  Efficiency  of  Office 
Personnel.  Norman  G.  Shidle.  Automotive  Industries,  vol.  43,  no.  12.  .Sept.  16, 
1920,  pp.  576-578.  9  figs.  Results  obtained  by  applying  effective  personnel 
methods  in  office  work  at  large  automobile  plant. 

Development  of  Department.  How  an  Effective  Employment  Department  Is 
Being  Developed,  Norman  G.  Shidle.  Automotive  Industries,  vol.  43,  no.  8, 
Aug.  19,  1920,  pp.  370-373,  7  figs.  It  is  said  that  large  expenditures  and 
elaborate  equipment  are  not  essential  to  successful  operation  of  employment 
department,  and  that  intelligent  vision  and  progressive  development  are  of 

,  more  importance.  System  of  records  in  use  in  employment  department  of 
Detroit  automobile  manufacturer  is  explained. 

Record  Forms.  Aids  for  the  New  Employment  Manager,  F.  Morgan  Keyser. 
Indus.  Management,  vol.  60.  no.  3,  Sept.  1920,  pp.  245-247,  2  figs.  Suggested 
forms  for  recording  term  of  service  and  for  showing  total  separations  by  periods. 

Vocational  Tests.  Psycho-Technics  in  Germanv,  Alfred  Gradenwitz.  Am.  Mach.. 
vol.  53,  no.  9,  Aug.  26,  1920,  pp.  407-408,  6  figs.  Apparatus  used  in  German 
laboratory  to  pick  out  right  man  for  job. 

ENGINEERING  SOCIETIES 

Federated  Engineering  Societies.  Federated  Engineering  Societies  of  America, 
Arthur  P.  Davis.  Eng.  World,  vol.  17.  no.  3,  Sept.  1920,  pp.  198-201.  Reasons 
for  establishing  Federated  Engineering  Societies.  Work  Federation  will 
accomplish.     Why  this  work  cannot  be  accomplished  by  any  other  society. 

ENGINEERS  § 

Licensing.  Legislation  Governing  Practice  of  Engineers.  Contract  Rec,  vol.  34, 
no.  33,  Aug.  IS,  1920,  pp.  784-787.     Act  recently  passed  in  Nova  Scotia. 

ETHYLENE 

Recovery  prom  Coal.  Recovery  of  Ethylene  from  Coal.  Colliery  Guardian, 
vol.  120,  no.  3112,  Aug.  20,  1920,  p.  533,  1  fig.  Process  for  treatment  of 
gaseous  products  from  coke  ovens,  patented  jointly  by  Ernest  Bury  and 
Skinningrove  Irçn  Co.,  Ltd. 
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CoMPAR.\TivE  Cost.  Comparative  Cost  of  Fuels,  M.  Kinoshita.  Dom.  Eng. 
(Lond.).  vol.  40,  no.  20,  Aug.  1920.  pp.  123-124,  1  fip.  Alignment  chart 
indicating  actual  cost  of  obtaining  100,000  B.t.u.  and  1  hp-hr.  as  mechanical 
energy  from  solid,  liquid  and  gaseous  fuel,  and  also  electric  energy,  for  given 
price,  calorific  value  and  eiEciency. 

EcoNOMT.  Fuel  Economy.  Engr.,  vol.  130.  no.  3374,  Aug.  27,  1920,  pp.  196  and  1_9S. 
Report  of  committee  appointed  for  investigation  of  fuel  economy,  utiUzation 
of  coal  and  smoke  prevention,  presented  at  meeting  of  Chemistry  section, 
British  Assn.  for  Advancement  of  Science.  Among  subjects  discussed  are 
future  standards  of  gas  supplies  and  alcohol  from  coke  oven  gas. 

LiQTjiD.  Calorific  Power  of  Liquid  Fuels  (Pouvoir  calorifique  des  combustibles 
liquides),  H.  Décluy.  Journal  des  Usines  h  Gaz,  vol.  44,  no.  13,  July  5,  1920, 
pp.  195-196.     Table  of  equivalents  with  coal. 

See  also  Coal;  ZiffHtVe;  Ptdverizid  Coal. 

FURNACES,  ANNEALING 

STOKER-FiHEn  Tandem.  Sheet,  Pair  and  Annealing  Furnaces — I,  C  F.  Poppleton. 
Iron  Age,  vol.  106,  no.  12,  Sept.  IG,  1920.  pp.  714-717,  2  figs.  Typical  tandem 
combination  sheet  and  pair  furnaces  originally  designed  for  use  of  producer  gas 
and  later  changed  with  specially  corrugated  tiles.  It  is  arranged  vrith  two  doors 
and  pairs  are  charged  to  back  and  front  of  hearth  alternately.  Stoker  is 
placed  centrally  on  longitudinal  center  line  of  sheet  and  pair  furnace  with  its 
combustion  grates  on  either  side  of  feeding  worm.     (To  be  continued.) 

FURNACES,  BOILER 

Two-Stage.  Two-Stage  Combustion  CLa  combustion  en  deux  temps).  Henry 
Dieterlen.  Chaleur  et  Industrie,  no.  4,  July  1920.  pp.  206-214,  17  figs-  Boiler 
furnace  said  to  have  been  developed  from  results  obtained  in  extensive  exper- 

imental researches  of  combustion.  Furnace  consists  of  four  parts:  Continuous 
furnace  with  mechanism  for  regulating  proportions  of  fuel  and  air;  first  boiler 
element  intended  to  cool  gases  to  temperature  near  minimum  at  which  they  can 
be  reignited;  mechanism  for  thoroughly  mixing  cooled  gases;  second  boiler 
element  where  exchange  of  heat  takes  place.  Furnace  is  said  to  be  capable  of 
application  to  any  type  of  boiler  and  for  burning  any  fuel. 

FURNACES,   HEAT-TREATING 

New  Ttpe.  New-Heat  Treating  Furnace.  Iron  Age,  vol.  106,  no.  11.  Sept.  9, 
1920,  p.  644,  2  figs.  Similar  to  pusher  type.  It  has  no  skid  rails  or  other 
metal  in  floor,  all  beams  being  covered  with  fire  tile.  Manufactured  by 
Advance  Furnace  &  Eng.  Co.,  Springfield,  Mass. 

FURNACES,  HEATING 

Rolling  Mills.  Experimental  Study  of  Reheating  of  Metallic  Pieces  in  Forging 
Furnaces  (Etudes  expérimentales  sur  le  réchauffage  des  pièces  métalliques 
dans  les  fours  de  forge).  Félix  Verdeaux.  Re\nje  de  Métallurgie,  vol.  17,  no.  5, 
May  1920,  pp.  312-334,  23  figs.  Experiments  with  continuous  and  non- 
continuous  furnaces  with  automatic  and  non-automatic  grates,  of  type  usually 
employed  in  rolhng-mills. 

GAS  ENGINES 

Blast-Furnace-Gas  Oper.\ted.  Gas  Blowing  Engines  at  Jarrow.  Iron  &  Coal 
Trades  Rev.,  vol.  101.  no.  2739,  Aug.  27,  1920,  pp.  2G0-262,  5  figs.  Notable 
feature  is  casting  of  cylinder  body  in  two  halves,  each  half  being  cast  with 
valve  portion  at  bottom  and  with  large  head  of  metal  above  central  flange. 
Two  halves  are  hydraulically  forced  over  liner.  Pistons,  built  according  to 
Galloways'  patent,  are  water-cooled. 

Modern  Types.  Modern  Large  Gas  Engines,  H.  Dubbel.  Eng.  Progress,  vol,  1, 
no.  9,  Sept.  1920,  pp.  2S2-2S6,  12  figs.  Details  of  Niirnberg.  Korting  and other  types. 

GAS  MANUFACTURE 

Lignite  Gas.  Lignite  for  Gas  Making,  "W.  D.  Wilcox.  Gas  Rec,  vol.  IS,  no.  4, 
Aug.  25,  1920,  pp.  11-14.  Tests.  Gas  from  sub -bituminous  coal  had  heat 
value  of  about  550  B.t.u.:  hgnite  gave  gas  slightly  better  than  450  B.t.u.  before 
purification. 

See  also  Water  Gas. 
GASES 

Compressed,  Containers  for.  High-Pressure  Seamless  Steel  Cylinders.  Iron  Age, 
vol.  106,  no.  7.  Aug.  12,  1920,  pp.  377-379,  12  figs.  How  containers  for  gases 
are  made  from  tubes  by  piercing  process  and  from  flat  plates  by  cupping  process, 

GASOLINE 

Distillation.  Durabihty  of  Electric  Heaters  for  Gasoline  Distillation,  W.  A.  Jacobs 
and  E.  W.  Dean.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  8.  Aug.  25.  1920, 
pp.  343-344.  Bureau  of  Mines  electric  gasoline  distillation  heater  and  com- 

mercial device  sold  for  same  use  were  subjected  to  life  tests  at  maximum 
current  load.  Each  failed  at  end  of  approximately  500  hr.  Bureau  heater 
through  deterioration  of  resistance  wire,  and  commercial  heater  through 
disintegration  of  block  of  insulating  material  holding  resistance  wire.  From 
reports  of  Investigations.  U.  S.  Bureau  of  Mines. 

Production  prom  Heavy  Oil  Hydrocarbons.  Production  of  Motor  Gasohne 
from  Hea^'y  Oil  Hydrocarbons,  Fred  W.  Padgett.  Chem.  &  Metallurgical 
Eng.,  vol.  23,  no.  11,  Sept,  15.  1020,  pp.  521-525,  3  figs.  Study  of  possible 
reactions  taking  place  in  cracking  pehnoraena,  noting  particularly  action  of 
catalysts  upon  heating  and  composition  and  refining  of  pyrolytic  distillates. 

Quality.  Motor  Gasoline  Survev  of  Bureau  of  Mines.  Automotive  Industries, 
vol.  43,  no.  12,  Sept.  16,  1920,  pp.  575  and  5S3,  1  fig.  Tests  of  samples  taken 
in  various  large  cities  of  country  during  latter  part  of  July  compared  with  similar 
tests  made  in  January  last.  Increase  in  average  boÛing  point  regarded  as 
seasonal  change. 

Substitutes.  Alternatives  to  Motor  Snirit.  Petroleum  Times,  vol.  4,  no.  82, 
July  31,  1920,  pp.  131-132.     Report  of  British  Fuel  Research  Board. 

Survey  in  U.  S.  Internal-Combustion  Engine  GasoUne  Survev,  N.  A.  C.  Smith. 
Jl.  SoG.  of  Automotive  Engrs.,  vol.  7,  no.  3,  Sept.  1920,  pp.  300-301.  Curves 
showing  how  average  distillation  of  gasoline  samples  secured  from  principal 
cities  in  U.  S.  in  Bur.  of  Mines  surveys  compares  with  Government  specification. 

GAGES 

Interchangeable  Manufacture.  Gages  in  Interchangeable  Manufacturing — I 
and  II,  Earle  Buckingham.  Machy.  (Lond.).  vol.  16,  nos.  411  and  413.  Aug.  12 
and  26,  pp.  576-582  and  637-642,  39  figs.  Types  of  gages  and  gaging  devices 
employed  in  manufacturing  interchangeable  parts. 

Lapping.  Accurate  Lapping,  L.  J.  Vorhees.  Am.  Mach.,  vol.  53.  no.  6,  Aug.  5, 
1920,  pp.  263-265,  3  figs.     Instructions  for  gage  lapping  and  for  making  laps. 

Limit  Plug.  Quantity  Production  of  Combination  Limit  Plug  Gages.  Machy. 
(N.  Y.),  vol.  27,  no.  1,  Sept.  1920.  pp.  59-61,  4  figs.  Description  of  new  system 
of  hmit  plug  gages  developed  by  Taft-Pierce  Mfg.  Co.,  and  methods  employed 
in  their  manufacture  on  quantity  production  plan._  Limit  plug  gage  made 
to  this  system  consists  of  (1)  gage  handle.  (2)  "go"  plug  gage  unit.  (3)  "not  go" 
plug  gage  unit,  (4)  and  (5)  screws  for  holding  gage  units  to  handle.  Principle 
advantage  is  possibihty  of  interchanging  gage  units  according  to  actual  limits 
required  in  anj'  one  case. 

Manufacture.  Elements  of  Gage  Making — IX  and  X,  C.  A.  Macreadv.  Am. 
Mach..  vol.  53.  nos.  4  and  6,  July  22  and  Aug.  5.  1920,  pp.  167-169  and  253-255, 
11  figs.  Fixtures  for  grinding  of  radii  to  points  of  tangency.  Use  of  sine  bar 
as  means  to  obtain  greater  degree  of  accuracy. 

Planer-Tool-Setting.  Precision  Type  of  Planer-Tool-Setting  Gage.  Machy. 
(Lond.),  vol.  16,  no.  414,  Sept.  2,  1920.  pp.  6S1-6S3,  4  figs.  Tool-setting  gage 
pro%'ided  with  Vernier  for  obtaining  direct-readings  and  with  means  for  securing quick  and  accurate  adjustments. 

Screw,  Hardening  op.  The  Hardening  of  Screw  Gages  with  the  Least  Distortion, 
in  Pitch.  Wilfrid  J.  Lineham.  Am.  Mach.,  vol.  53.  no.  12.  Sept.  16,  1920, 
pp.  547-551,  14  figs.  Hardening  of  screw  gages  at  Goldsmith's  college  to  find 
means  of  quenching  steel  after  heating  so  that  distortion  along  pitch  line 
should  be  reduced  to  minimum.     Paper  read  before  Instn.  Mech.  Engrs. 

Tolerances.  Chart  for  Determining  Fit  Allowances,  J.  B.  Conway.  Machy. 
(N.  Y.),  vol.  27,  no.  1,  Sept.  1920,  p.  17.  Chart  for  determining  tolerances 
and  hmits  to  be  allowed  for  various  classes  of  fits. 

See  also  Screw  Threads,  National  Screw  Thread  Commission. 

GASOLINE  ENGINES 

ToLPUTT  Slide-Valve.  The  Tolputt  Slide-Valve  Engine.  Autocar,  vol.  45,  no. 
1297,  Aug.  28,  1920,  pp.  371-372,  2  figs.  Cylinder  block  with  sfide  valve  gear, 
intended  to  take  place  of  ordinary  poppet-valve  cylinders  on  crankcase  of 
existing  engine. 

GEAR  CUTTING 

Sharpening  Cutters.  Sharpening  Hobs  and  Cutters.  Carl  G.  Olson.  Machy. 
(N.  Y.),  vol.  27,  no.  1,  Sept.  1920.  pp.  11-13,  14  figs.  Points  to  be  considered 
in  obtaining  good  results  in  cutting  of  gears. 

Spur-Gear  Machine.  New  Spur  Gear  Generating  Machine.  Machy.  (Lond.), 
vol.  16,  no.  414,  Sept.  2.  1920,  pp.  6S4-685,  4  figs.  Massive  puncher  slotting 
machines,  in  which  bed  and  head  are  cast  together  to  insure  rigidity  designed 
and  constructed  by  WiUiam  Muir  &  Co.,  Ltd.,  Manchester,  England. 

See  also  Hobhing  Machines. 

GEARS 

Elliptic.  The  Manufacture  of 'Elliptic  Gears  (Construction  des  engrenages  ellip- 
tiques), P.  Massot.  Ouvrier  Moderne,  vol.  3,  no.  1,  April  1920,  pp.  1-5,  4  figs. 

Milling  method. 

Horsepower  Charts.  A  Horsepower  and  Torque  Chart.  John  S.  Watts.  Ana. 
Mach.,  vol.  53,  no.  4,  July  22,  1920,  p.  191,  1  fig.  Chart  for  determining  sizes 
of  gears  or  pulleys  required  to  transmit  given  horsepower  at  speed  given  in 
revolutions  per  minute. 

Horsepower  Chart  for  Gear  Teeth,  William  W.  Gaylord.  Machy.  (N.  Y.), 
vol,  27,  no.  1,  Sept.  1920.  pp.  62-63,  1  fig.  Chart  from  which  horsepower 
transmitted  by  gear  can  be  read  when  load  is  known. 

Intermitteï'Jœ^Motion.  a  Mutilated  Gear  Feed,  William  Gumprich.  Am. 
Mach.,  vol.  53,  no.  6,  Aug.  5.  1920,  pp.  250-252,  3  figs.  Modification  of  Geneva 
stop. 

Involute.  The  Involute  Gear,  Francis  W.  Shaw.  Machy.  (Lond.),  vol.  16,  no.  412, 
Aug.  19,  1920,  pp.  630-632.  Argument  against  contention  of  A.  Fisher  (see 
Machy.  pp.  3SS  and  517)  that  Fisher  gear  reduces  pressure. 
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River-Flow  Measurements.  Measuring  River  Flow  for  Hydro-Electric  Plant 
Opération,  R.  D.  DeWolf.  Power,  vol.  52,  no.  10.  Sept.  7,  1920.  pp.  361-363, 
4  fifcs.  Chart  for  estimating  pond  capacity,  river  flow,  and  period  that  given 
load  can  be  carried  with  pond  at  given  level. 

Queenston-Chippawa  Development.  Electrical  Features — Queenston-Chippawa 
Development,  E.  T.  J.  Brandon.  Jl.  Eng.  Inst,  of  Canada,  vol.  3,  no.  9,  Sept. 
1920.  p.  445.  Vertical  shaft  generators  of  45,000  kva.  capacity  operating 
at  12.()b0  volts.  25  cycles.  1S7^-^  r.p.ni.,  with  thrust  bearings  designed  to  carry 
load  of  about  100,000,000  lb. 

Hydraulic  Installation  of  the  Queenston-Chippawa  Development,  M.  V. 
Sauer.  Jl.  Eug.  Inst,  of  Canada,  vol.  3.  no.  9.  Sept.  1920.  pp.  440-444.  5  figs. 
Features  described  are  canal  control  gate,  ice  chutes,  screens,  removable  gates, 
penstocks,  Johnson  valves,  turbines,  governor  system,  control  pedestals  and 
service  units. 

The  Design  of  the  Queenston-Chippawa  Power  Canal,  T.  H.  Hogg.  JI.  Eng. 
Inst,  of  Canada,  vol.  3,  no.  9,  Sept.  1920,  pp.  435^39,  6  figs.  GeneraK de- 

scription of  economics  and  hydraulics  of  canal,  together  with  details  of  methods 
of  design. 

The  General  and  Economic  Features  of  the  Queenston-Chippawa  Develop- 
ment. H.  G.  Acres.  Jl.  Eng.  Inst,  of  Canada,  vol.  3,  no.  9.  Sept.  1920.  pp. 

446-452.  9  figs.  Development  of  plant  designed  with  aggregate  of  500.000  hp. 
capacity. 

HYSTERESIS 

Measurement  of.  Measurement  of  Hysteresis  Vialues  from  High  Magnetizing 
Forces.  W.  L.  Cheney.  Scientific*  Paper  of  Bur.  of  Standards,  Dept.  of  Com- 

merce, no.  3S3,  June  19,  1920,  pp.  2.S1-2S9,  3  figs.  Apparatus  for  measuring 
hysteresis  by  a  modification  of  "istlunus  method."  Graphs  showing  coercive force  and  residual  induction  from  successively  higher  maximum  magnetizing 
forces  plotted  against  latter  as  independent  variable  up  to  field  of  H  =  2500 
gausses. 

INDUSTRIAL  RELATIONS 

Adjustment  of  Disputes.  Adjustment  of  Labor  Disputes  in  Packing  House  In- 
dustries. Monthly  Labor  Rev.,  vol.  11,  no.  1.  July  1920,  pp.  101-105.  From 

seven  pamphlets  issued  by  U.S.  Administration  for  Adjustment  of  Labor 
Questions  arising  in  certain  packing-house  industries. 

Australia.  Development  of  the  Labor  Situation  in  Australia.  Monthly  Labor 
Rev.,  vol.  11,  no.  1,  July  1920,  pp.  59-66.  Two  systems  are  in  operation  in 
Australia  for  regulation  of  wages,  hours  and  general  conditions  of  labor;  "wages 
board"  system  general  aim  of  which  is  prevention  of  disputes  by  regulation  of 
wages,  hours  and  by  special  board  appointed  for  specific  industry  on  appUcation 
or  petition;  and  "industrial  arbitration  court"  system,  under  which  industry 
does  not  ordinarily  come  under  review  until  dispute  had  actually  arisen. 
Neither  operates  satisfactorily. 

Employers'  Association.  Association  Lessens  Labor  Difficulties,  Gerard  Frazar. 
Iron  Age,  vol.  106,  no.  H,  Sept.  9.  1920,  pp.  654-657,  5  figs.  Industrial  situa- 

tion stabilized  in  Hartford  County,  Conn.,  by  co-operative  organization  of 160  manufacturers. 

Justice  in.  Industry's  One  Law  "Be  Square  with  Your  Men,"  Ernest  E.  Bell. 
Iron  Trade  Rev.,  vol.  67.  no.  .3,  July  15,  1920.  pp.  169-172  and  p.  177.  Empha- 

sizes that  lasting  success  is  only  attained  by  understanding  and  utilizing 
human  element  in  accordance  with  principles  of  justice. 

Open  Shop,  Detroit  Vindicates  Open  Shop.  A.  J.  Hain.  Iron  Trade  Rev.,  vol.  67. 
no.  9,  Aug.  26.  1920.  pp.  571-574.  Fourth  city  has  attained  its  greatest  growth 
under  pohcy  of  freedom  in  industrial  employment  relations. 

Open  Shop  Gaining  in  South,  Harold  F.  Podhaski.  Iron  Trade  Rev., 
vol.  67.  no.  12.  Sept.  16,  1920.  pp.  7S7-789,  2  figs.  Predicts  90  per  cent  of 
industries  will  soon  be  operating  under  this  plan.  Text  of  open-shop  plat- 

form adopted  by  New  Orleans  Board  of  Trade  and  Association  of  Commerce is  included. 

«See  also  Shop  Committees. 

IGNITION 

Magneto,  Advantages  of.  Advantages  of  Magneto  Ignition,  A.  D.  T.  Libby. 
Jl.  Soc.  of  Automotive  Engrs..  vol.  7,  no.  3.  Sept.  1920.  pp.  277-287  and  (discus- 

sion) pp.  287-290,  15  figs.  Advantages  claimed  are  that  magneto  does  not 
depend  upon  battery  and  generator  for  starting  and  running,  that  with  it 
safer  starting  is  assured,  that  it  gives  more  power  with  less  oil  and  fuel,  cooler 
and  smoother  running  engines  and  cleaner  spark-plugs  and  that  it  does  not 
deteriorate  rapidly  with  age. 

INDUSTRIAL  MANAGEMENT 

Engineering  Students,  Thatning  in.  The  Training  of  Engineering  Students  in 
Industrial  Management,  Bruce  W.  Benedict.  Mech.  Eng.,  vol.  42,  no.  9. 
Sept.  1920.  pp.  492-494.  1  fig.  How  University  of  Illinois  has  organized  its 
school  shops  upon  commercial  basis.  Plan  is  based  upon  recognition  of  fact 
that  "engineering  is  primarily  manager  of  human  enterprises  rather  than  a 
technician  making  plans  for  others  to  execute." 

Fixing  Responsibility.  Arranging  Functions  to  Fix  Responsibilitv,  A.  Whitehead. 
Eng  .  vol.  110,  nos.  2S49,  2850  and  2851,  Aug.  6.  13  and  20.  1920,  pp.  172-174. 
204-206  and  236-237.  Organization  of  shop  with  a  view  to  avoiding  repetition 
of  work  by  various  persons  and  establishing  definite  relationships  between 
different  departments. 

German  Engineers  and.  What  Engineers  Are  Doing  in  Germany,  E.  J.  Mehren. 
Eng.  News-Rec.  vol.  85,  no.  12.  Sept.  16,  1920.  pp.  562-565.  Work  on  standard- 

ization and  progress  in  industrial  management. 

Inspection.  Inspection:  The  Control  of  Quality — I,  George  S.  Radford.  Indus. 
Management,  vol.  60.  no.  3.  Sept.  1920.  pp.  169-172.  Relation  of  quality 
to  quantity,  cost  and  marketing. 

Production  Systems.  How  Can  We  Increase  Production?  Sidney  J.  Williams. 
Am.  Mach.,  vol.  53,  no.  6.  Aug.  5.  1920.  pp.  270-272.  Address  before  Eng. 
Section,  Nat.  Safety  Council. 

Interdepartment  Production  Contest.  R.  R.  Potter.  Jl.  Soc.  of  Auto- 
motive Engrs..  vol.  7,  no.  3,  Sept.  1920,  pp.  25S-202,  4  figs.  Experience  at 

plant  of  Fuller  &  Sons  Mfg.  Co.,  Kalamazoo,  Mich. 

Job  Analysis  Aid  to  Production,  J.  D.  Hackett.  Iron  Trade  Rev.,  vol.  67, 
no.  11,  Sept.  9,  1920,  pp.  722-724,  1  fig.  Suggested  forms  of  job  specification 
to  bring  qualifications  of  worker  and  requirements  of  job  together. 

Shipyards.  Results  Obtained  by  Applying  Scientific  Management  in  a  French 
Ship  Yard,  M.  Lavallée.  Indus.  Management,  vol.  60,  no.  3,  Sept.  1920,  pp. 
24&-244,  1  fig.  Results  obtained  in  application  of  principles  of  industrial 
management  in  shipyard  employing  3000  men.  Translated  from  paper  pre- 

sented before  Société  d'Encouragement  pour  l'Industrie  Nationale. 
Store  Keeping.  Company  Stores — Do  They  Pay?  E.  E.  Adams,  Iron  Trade  Rev., 

vol.  67,  no.  6,  Aug.  5,  1920.  pp.  374-377.  4  figs.  Writer  believes  industrial  stores 
do  not  aid  employers  in  securing  labor,  but  he  adds  that  as  buying  agencies 
they  are  justified  by  surprising  results.  Paper  read  before  Am.  Drop  Forge 
Assn. 

How  Do  You  Regulate  Materials? — III,  Henry  H.  Farquhar.  Am. 
Mach.,  vol.  53,  no.  4,  July  22,  1920,  pp.  151-152,  1  fig.  Considerations  in 
regard  to  issuing  goods  from  storeroom,  and  classification  of  materials.  Prin- 

ciples to  be  kept  in  mind  in  arranging  inter-relationships  between  various 
officials  entrusted  with  maintaining  material  control. 

Patting  a  Store  in  Your  Factory.  Leon  I.  Thomas.  Factory,  vol.  25, 
no.  5,  Sept.  1,  1920,  pp.  687-690.  Rephes  from  120  plants  to  inquiry  concern- 

ing their  experience  with  co-operative  stores. 

See  also  Interchangeable  Manufacture;  Taylor  System;  Time  Study. 

INFLAMMABLE   MATERIALS 

Liquids  Storing  of.  A  Method  for  Storing  and  Handling  Inflammable  Liquids 
(Ein  neues  Lagerund  Forderverfahren  fur  feuergefahrliche  Fliissigkeiten), 
Georg  Urff.  Automobil-Rundschau.  vol.  19,  no.  11-12.  June  1920,  pp.  113-115. 
2  figs.  Describes  apparatus  with  motor-drum  pump  for  the  continuous  supply 
of  a  given  quantity  of  liquid.     (Concluded.) 

INSULATORS,   ELECTRIC 

Suspension.  The  Designing  and  Testing  of  Suspension  Insulators.  A  New  Type 
of  Insulator  (Sulle  caratteristiche  e  sulle  prove  degl  isolator!  sospesi.  Nuovo 
tipo  di  isolatorel,  P.  G.  Venturini.  Elettrotecnica,  vol.  7,  no.  11.  Apr.  15, 
1920.  pp.  174-178,  10  figs.  Porcelain  insulator  developed  by  writer  from 
technical  study  of  characteristics  of  such  insulators,  and  from  results  of  exper- 

imental work.     Insulator  is  manufactured  by  Società  Ceramica  Richard-Ginori. 

INSULATORS,   HEAT 

Form  vs.  Heat  Transfer.  The  Effect  of  Geometrical  Form  upon  the  Heat  Transfer 
through  Insulation,  C.  E.  Rose.  Ice  &  Refrigeration,  vol.  59,  no.  3,  Sept.  1920, 
pp.  82-84,  4  figs.  Analytical  methods  for  computing  insulation  in  three  cases, 
(1)  rork  board  on  plain  surface,  (2")  circular  pipe  insulated  with  cylinder  of 
insulation,  and  (3)  circular  pipe  enclosed"  in  square  of  insulation. 

INTERCHANGEABLE  MANUFACTURE 

Inspection  and  Testing.  Inspection  and  Testing  in  Interchangeable  Manufacture, 
Earle  Buckingham.  Machy.  (N.  Y.).  vol.  27.  no.  1.  Sept.  1920.  pp.  52-54. 
Principles  involved  in  inspection  of  interchangeable  parts  and  duties  of  inspec- 

tion department. 

See  also  Gages,  Interchangeable  Manufacture. 

INTERNAL-COMBUSTION  ENGINES 

Combustion  Phenomena.  Combustion  Phenomena  in  Internal-Combustion 
Engines  (Die  Verbrennungsvorgange  im  Explosionsmotor),  F.  Wirth.  Auto- 

mobil-Rundschau. vol.  19.  nos.  11-12  and  13-14,  June  and  July  1920,  pp. 
104-108  and  126-130.  Gives  formulae  and  methods  for  calculating  loss  of 
heat  in  engine  through  exhaust  gases,  sensible  heat  of  exhaust  gases,  etc. 
Notes  on  combustion  temperature  and  speed;  suggestions  for  improvements 
of  combustion  engines;  bibliography.      (Concluded.) 

Fan  Brakes  for  Testing.  Fan  Brakes  for  Automobile,  Boat  and  Other  Small 
Engines  (Brerasfliigel  fur  Automobil-,  Boots-  und  andere  Kleinmotoren) , 
Fritz  Millier.  Motorwagen.  vol.  23,  no.  12,  Apr.  30,  1920,  pp.  193-195,  5  figs. 
Describes  fan  brakes  used  during  war  for  the  quick  measurement  of  capacity 
of  aerial  motors,  pointing  out  that  smaller  brakes  of  same  type  can  be  used 
advantageously  for  the  brake  testing  of  automobile,  boat  and  other  small 
engines. 

Fuel-Consumption  Measurement.  A  New  Type  of  Fuel-  and  Oil-Consumption 
Measurement  (Eine  neuartige  Brennstoff-  und  Oelverbrauchsmessung) , 
K.  Fr.  Nagele.  Oel-  u.  Gasmaschine,  vol.  17,  no.  7.  July  1920,  pp.  99-102. 
S  figs.  Details  of  the  Seppeler  sampling  apparatus  by  use  of  which  it  is  pos- 

sible from  Samples  to  determine  quickly,  simply  and  accurately  amount  of 
fuel  consumed. 

German  Subm.\rines.  The  Motors  of  the  German  Submarines  (I^es  moteurs  des 
sous-marins  allemands),  H.  Tastet  and  F.  Bègue.  Technique  Moderne,  vol.  12, 
no.  5,  May  1920,  pp.  204-212,  16  figs.  Characteristics:  Number  of  cyUnders,  6; 
dimensions  of  cylinders,  500  mm.  stroke  by  450  mm.  diameter;  total  power 
1650  hp.;  total  length  of  machine.  11  meters;  width,  1.074  meters;  height 
2,407  meters.     Built  by  Germania-Krupp  Works. 
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LOCOMOTIVE  BOILERS 

Fltje-Ttjbe  Joints.  Tensile  Strength  of  Various  Types  of  Flue-Tube  Joints  (Essais 
à,  ia  traction  dc  joints  de  tuyauterie  à  lentille  et  ù  collerette  et  de  joints  man- 
drinés),  M.  Bonnin.  Kevue  générale  des  Chemins  de  Fer,  vol.  39,  no.  6, 
June  1920,  pp.  3S9-393,  6  figs.     Tests  conducted  by  Northern  Ry.  of  France. 

LOCOMOTIVES 

Booster  for.  The  Locomotive  Booster.  Ry.  &  Locomotive  Eng.,  vol.  33,  no.  9, 
Sept.  1920,  pp.  266-267,  11  figs.  Simple  two-cylinder  steam  engine  applied 
to  trailing  wheels  at  starting  and  when  going  up  hill. 

British.  2-S-9  Type  Superheater  Locomotive  for  the  Ministry  of  Munitions.  Eng., 
vol.  110,  no.  2S49,  Aug.  6,  1920,  pp.  176-177,  7  figs.,  psLitly  on  supp.  plate. 
Dimensions;  cyhnder,  21-in. diameter  by  25vV  in.  stroke;  driving  wheels,  diameter, 
4  ft.  6^4  in-;  leading  wheels,  diameter,  3  ft.  ll^i  in.;  total  heating  surface,  1715 
sq.  ft.;  superheater  surface.  308  sq.  ft.;  working  pressure  135  lb.  per  sq.  in.; 
length  of  engine,  3S  ft.  9^  in.;  weight  of  engine  in  working  order,  71.4  tons. 

LOCOMOTIVES 

Front-End  Air  Leaks.  How  Front-End  Air  Leaks  Can  Be  Prevented.  Ry.  Mech. 
Engr.,  vol.  94,  no.  8.  Aug.  1920,  pp.  515-516,  5  figs.  Account  of  tests  made 
by  Fuel  Conservation  Section  of  Railroad  Administration  to  determine  exact 
effect  of  reducing  nozzles  and  disarranging  front  end  to  overcome  effects  of 
front-end  air  leaks. 

Valve  Gears,  Young.  Actuating  Mechanism  of  the  Steam  Locomotive.  Ry.  & 
Locomotive  Eng.,  vol.  33,  no.  9.  Sept.  1920,  pp.  260-263,  5  figs.  Piatontype 
valve  invented  by  O.  W.  Young. 

Water-Indicating  Devices.  Improved  Water  Indicating  Devices  Necessary.  Ry. 
Age,  vol.  69,  no.  9,  Aug.  27,  1920,  pp.  359-362.  4  figs.  Account  of  recent 
government  tests.  It  was  found  that  gage  cocks  screwed  directly  in  boiler  do 
not  correctly  indicate  general  water  level.  Water  column  that  is  able  to 
afford  safest  and  most  practical  method  for  accurately  indicating  general 
water  level  in  boiler  under  all  conditions  of  service  is  worked  out. 

Urgent  Need  of  Improved  Water  Gage  Appliance.  Ry.  &  Locomotive 
Eng.,  vol.  33,  no.  9,  Sept.  1920,  pp.  272-278,  11  figs.  Tests  conducted  by  Bur. 
of  Locomotive  Inspection,  Interstate  Commerce  Commission. 

Works.  Beardmore's  Locomotive  Works.  Engr.,  vol.  130,  no.  3372,  Aug.  13.  1920, 
pp.  149-150,  11  figs.,  partly  on  2  supp.  plates.  Reconstruction  for  locomotive 
manufactiu-e  of  works  building  large  gun  mounting  during  war. 

WoRTHiNGTON  Feedwater  Heater.  Worthington  Open  Time  Locomotive  Feed- 
water  (Réehauffeurahmentateur  pour  locomotives  type  "Ouvert,"  système 
Worthington),  Génie  Civil,  vol.  77,  no.  3.  July  17,  1920,  pp.  51-53,  7  figs. 
Heater,  fepder,  automatic  regulator  of  water  level  and  two  pumps,  one  for  cold 
and  one  hot  water,  operated  by  same  steam  piston,  combined  in  one  unit. 
Record  of  tests. 

See  also  Electric  Locomotives;  Mine  Locomotives. 

M 
MAGNETOS 

Ignition.  A  Gaging  Fixture  for  the  Relation  of  the  Cams  to  Keyway.  Automotive 
Industries,  vol.  43,  no.  10,  Sept.  2,  1920,  p.  257,  1  fig.  Device  for  measuring 
angular  relation  of  breaking  point  on  cam  and  keyway  on  shaft  of  ignition 
magnetos. 

MACHINE   SHOPS 

College.  The  Loughborough  Technical  College.  Eng.,  vol.  110,  nos.  2850  and  2S51, 
Aug.  13  and  20,  1920,  pp.  199-202,  19  figs.,  partly  on  2  supp.  plates,  and 
232-236,  12  figs.  Instrutional  factory  organized  throughout  as  far  as  possible as  commercial  firm. 

MACHINERIES 

Foundations.  New  Process  of  Fixing  a  Machine  on  Its  Concrete  Foundation  (Un 
nouveau  procédé  de  fixation  sur  les  maçonneries).  Ouvrier  Moderne,  vol.  3, 
no.  1,  April,  1920,  pp.  18-20,  1\  figs.  Bolt  with  cylindrical  elements  which 
press  against  sides  of  hole  in  masonry  as  nut  fastening  the  machine  is  driven 
on  bolt. 

Properties.  Variables  Bias  Malleable  Tests,  H.  A.  Schwartz.  Iron  Trade  Rev., 
vol.  67.  no.  6,  Aug.  5,  1920.  pp.  371-373,  5  figs.  Relation  between  tensile 
strength  and  percentage  of  elongation  and  diameter  of  rough  and  machined 
specimens  is  shown  in  graphically  expressed  data.  Paper  read  before  Am. 
Soc.  for  Testing  Materials. 

MANAGEMENT 

Statistics  Value  of.  Commercial  Statistics  and  Their  Value  to  the  Executive, 
G.  P.  Baldwin.  Gen.  Elec.  Rev.,  vol.  23.  no.  8,  Aug.  1920,  pp.  648-652,  7  figs. 
Graphical  methods  are  suggested  for  preparing  statistics  for  number  or  orders 
taken,  amount  of  sales  made,  and  expense  inciarred  by  sales  oflSce. 

MARINE   ENGINES 

See  Diesel  Engines. 

MARINE   STEAM   TURBINES 

Reproductton-Geared.  Geared  Turbines  with  Double  Reduction  Gear.  Eng., 
vol.  110.  no.  2850,  Aug.  13,  1920.  pp.  211-212  and  p.  214,  9  figs.,  partly  on  2 
suppl.  plates.  Turbines  are  designed  to  develop  aggregate  of  3000  hp.  Three 
are  ahead  turbines  arranged  in  series  and  two  astern  turbines  fitted,  respectively, 
within  low-pressure  and  intermediate  pressure  casings.  High-pressure  and 
intermediate  turbines  both  gear  with  one  wheel.  Low-pressure  gears  \nih 
second  wheel  on  opposite  side  of  propeller  shaft.  Installation  was  constructed 
by  the  Parsons  Marine  Steam  Turbine  Co.,  Ltd.,  for  S.  S.  "Corrientes." 

Vibration  in.  Vibration  in  Ship  Turbines  (Schwingungen  bei  Schiffsturbinen), 
Ingenieure,  vol.  64,  no.  31,  July  31,  1920,  pp.  603-605,  4  figs.  Frequent 
turbine  disturbances  which  occurred  on  a  torpedo  boat  could  only  be  attributed 
to  vibrations  of  the  turbine  rotor.  Investigation  by  means  of  pallographs 
could  not  be  completed.  Opinions  of  several  authorities  in  regard  to  case  are 
recorded. 

See  also  Reduction  Gears. 

MATERIALS 

Properties  at  High  Temperatures.  The  Effect  of  Temperature  on  Some  of  the 
Properties  of  Materials,  F.  C.  Lea.  Eng.,  vol.  110,  no.  2852,  Aug.  27,  1920, 
pp.  293-298,  31  figs.  Results  of  experiments  with  aluminum  alloys,  alloy  steels, 
and  concrete  cylinders.  It  was  found,  for  example,  for  mild  steel  that  maxi- 

mum strength  is  passed  at  235  deg.  cent.  At  temperatures  beyond  300  deg. 
cent,  strength  diminished  very  rapidly  and  at  temperatures  from  615  to  640 
deg.  cent,  breaking  strength  was  less  than  7  tons  per  sq.  in.  Paper  read 
before  Eng.  Section,  British  Assn.  for  Advancement  of  Science. 

Repeated-Stress  Safety  Factors.     Repeated-Stress  Safety  Factors  Quickly  Deter- 
mined, J.  B.  Kommers.     Eng.  News-Rec,  vol.  85,  no.  9,  Aug.  26,  1920,  pp 

393-394.     Table  of  factors  based  on  unit  stress  and  on  repetition.     Goodman' 
diagram  and  recent  test  date  used.     "" 

Strength  and  Suitability.  The  Strength  and  Suitability  of  Engineering  Materials, 
C.  F.  Jenkin.  Engr.,  vol.  130.  no.  3374,  Aug.  27,  1920,  pp.  200-201.  President- 

ial address  to  Eng.  Section,  British  Assn.  for  Advancement  of  Science. 

METALLOGRAPHY 

Non-Ferrous  Castings.  Metallography  in  the  Detection  of  a  Substituted  Test 
Coupon,  D.  J.  McAdam.  Jr.,  and  Gilbert  E.  Doan.  Jl.  Am.  Soc.  Naval  Engrs.. 
vol.  32,  no.  3,  Aug.  1920,  pp.  4S1-4S7,  13  figs.  Experience  in  apphcation  of 
matallography  to  inspection  of  non-ferrous  castings.  It  was  desired  to  deter- 

mine history  of  eastings  by  metallographic  analysis. 

METRIC  SYSTEM 

MACHINE-TOOLS  INDUSTRY     " 

Automobile  Factories.  Labour-Saving  Devices  in  a  Motor  Car  Works.  Eng  , 
vol.  130,  no.  2273,  Aug.  20,  1920.  pp.  132-133  and  p.  136.  9  figs.  Machine 
tools  at  works  of  Vulcan  Motor  and  Engineering  Co.,  Ltd.,  Crossens,  South- 
port,  England. 

British.  The  British  Machine  Tool  Industry.  Machy.  (N.  Y.),  vol.  27,  no.  1, 
Sept.  1920.  pp.  23-24.  Industry  is  rapidly  reaching  more  normal  conditions 
although  it  is  not  quite  up  to  pre-war  standards.  New  developments  are 
being  constantly  introduced.  Concentration  on  minimum  of  varieties  is  being 
substituted  for  pre-war  tendencies  on  part  of  many  firms  to  undertake  any 
type  of  tool  for  which  inquiry  was  received. 

German.  The  German  Machine  Tool  Industry.  Machy.  (N.  Y.),  vol.  27,  no.  1, 
Sept.  1920,  p.  21.  Output  since  1914  has  increased  considerably,  and  export 
of  twist  drills  and  other  metal-working  tools  as  well  as  of  precision  measuring 
instruments  assmned  large  proportions  during  past  year. 

International  Exposition.  The  Machine  Tool  and  Engineering  Exhibition.  Eng. 
Production,  vol.  1,  no.  9,  Sept.  1920,  pp.  324-354,  58  figs.     Models  exhibited. 

The  Second  International  Machine  Tool  and  Engineering  Exhibition. 

Machy. -(Lond.l,  vol.  16,  nos.  413  and  414,  Aug.  26  and  Sept.  2,  1920,  pp. 
.  655-661  and  687-694,  12  figs.  Review  of  exhibits,  including  Smith  &  Coventry 

spiral-bevel-gear  planer;  Archdale  automatic  manufacturing  milling  machine; 
Herbert  4-ft.  radial  driUing  machine;  Asquith  universal  portable  radial  drilhng machine. 

Argument  against  Adoption  in  U.  S.  Report  of  the  Cleveland  Chamber  of  Com- 
merce on  the  Metric  System.  Am.  Mach.,  vol.  53,  no.  6,  Aug.  5,  1920,  pp. 

283-287,  1  fig.  Committee  "is  not  able  to  believe  that  the  adoption  of  the 
metric  system  will  promote. .  .  .standards  and  interchangeability." 

Why  the  Westinghouse  Company  Does  Not  Use  the  Metric  System. 
Machy.  (N.  Y.),  vol.  27,  no.  1,  Sept.  1920,  pp.  22.  Metric  measurements  are 
claimed  to  eompUcate  shop  work  because  they  cannot,  as  English,  be  halved 
and  quartered  without  introducing  complicating  fractions. 

MILLING  MACHINES 

Crankshaft.  Stamets  Crankshaft  Milling  Machine,  Ethan  Vial.  Am.  Mach., 
vol.  53,  no.  6,  Aug.  5,  1920,  pp.  245-248,  7  figs.  Construction  and  operation 
of  machines  for  quantity  milUng  of  odd-shaped  crankshaft. 

Parkinson.  Recent  Machine  Tool  Developments — XV,  Joseph  Horner.  Eng., 
vol.  110,  no.  2852,  Aug.  27,  1920,  pp.  268-270,  9  figs.  Parkinson  universal 
milling  machines.     (Continuation  of  serial.) 

MINE   HAULAGE 

Acceleration,  Measurement  of.  Measurement  of  Acceleration  of  Haulage 
Plants  (Zur  Messung  der  Beschleunigung  auf  Forderanlagen),  E.  Jahnke 
and  C-  Keinath.  Dingler's  polytechnisohes  Jl.,  vol.  305,  no.  11,  May  29, 
1920,  pp.  1 19-125,  16  figs.  Results  of  experiments  carried  out  in  haulage  plants 
of  a  number  of  mines  wàth  a  described  registering  acceleration  meter  constructed 
by  Siemens  &  Halske. 
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NATURAL  GAS 

Gasoune  Coxtent.  Factors  in  Determining  the  Gasoline  Content  in  Natural  Gas 
by  the  Absorption  Method,  D.  B.  Dow.  Reports  of  Investigations.  Bur.  of 
Mines,  serial  no.  2157,  Aug.  1920,  9  pp.,  -1  figs.  Faetors  wliich  should  be 
considered  in  making  absorption  tests  using  "mineral  seal  oil"  as  absorbent. 

NAVIGATION 

Shoal-Wateb  Warning.     The  Sperrv  Ship*s  Log,  R. 
vol.  1,  no.  12,  Apr.  1920,  pp.  1-4  and  15,  7  figs, 
instrument  that  gives  shoal-water  warning. 

See  also  Sitbmariîic  Signals. 

E.  Kortepeter.     Sperryscope, 
Speed  and  distance  indicatmg 

NICKEL   ALLOYS 

Copper-Nickel.  Magnetic  Properties.  The  Magnetic  Properties  of  Nickel- 
Copper  Alloys  (Die  magnetischen  Eigenschaften  von  Nickel-Kupfer-Legierun- 
gen),  R.Gans  and  A.  Fonseca.  Annalen  der  Physik,  vol.  61,  no.  S,  May  4,  1920, 
pp.  742-752,  5  figs.  In  opposition  to  the  Tammann  rule,  it  is  concluded  that 
ferromagnetic  crystals  dissolved  in  unmagnetic  crystals  can  form  ferromagnetic 
alloys.  Results  obtained  coincide  with  the  behavior  of  the  Co-Cu  alloys  with 
single  exception  that  the  break  in  the  series  of  the  mixed  crystals  is  considerably 
greater  in  these.     Report  from  Physical  Inst,  of  La  Plata,  Argentine. 

NICKEL   PLATING 

See  Ahtminum  Nickel-PJoiing. 

OPEN-HEARTH   FURNACES 

Design.  Design  of  Open-Hearth  Furnaces,  A.  D.  Williams.  Iron  Age,  vol.  105, 
no.  IS  and  vol.  10(i.  no.  6,  Apr.  29  and  Aug.  5,  1920,  pp.  1225-1226  and  319-321, 
3  figs.  Apr.  29.  Heat-capacity  curves  of  producer  gas,  various  air  supplies 
and  their  products  of  combustion,  together  with  curves  indicating  calorific 
intensity  as  afïected  by  various  degrees  of  preheating  of  air,  gas,  and  of  both 
air  and  gas.  Aug.  5.  Waste  heat  boiler  installations.  Calculations  involved 
and  questions  of  setting  and  draft.     Records  of  tests. 

See  Chutes,  Design. 

ORE   BINS 

ORE   HANDLING 

Automatic  Unloader.  Improvements  in  Bulk  Cargo  Handling.  Iron  Age,  vol. 
106.  no.  7,  Aug.  12.  1920,  pp.  3S5-387,  3  figs.  Fifteen-ton  bucket  automatic 
ore  unloader  and  100-ton  ear  dumper  for  Atlantic  Coast. 

OXY-ACETYLENE  WELDING 

Accident  Prevention.  Hazards  in  Gas  Welding  and  Cutting.  Power  Plant 
Eng..  vol.  24,  no.  18,  Sept.  15,  1920,  pp.  S92-S95,  4  figs.  Prepared  by  Eng, 
Dept.  of  Nat.  Safety  Council. 

Cast  Iron.  Gas  Welding  of  Cast  Iron,  C.  K.  Bryce.  Welding  Engr.,  vol.  5,  no.  8, 
Aug.  1920,  pp.  25-27.  Precautions  to  be  taken  for  securing  good  welds. 
Paper  read  before  American  Welding  Society. 

NON-FERROUS   METALS 

Researches.  A  Study  of  Researches  into  Metallic  Alloys,  C.  T.  Heycock.  Chem. 
Age  (Lond.),  vol.  3,no.63,  Aug.  28, 1920,  pp.  229-232.  Also  in  Nature  (Lend.), 
vol.  106,  no.  2654,  Sept.  9,  1920,  pp.  60-62.  Presidential  address  in  ChemicaJ Section  British  Association  for  Advancement  of  Science. 

NUTS 

Manufacture.  Making  30,000  Nuts  in  9  Hours  on  One  Machine,  J.  H.  Moore. 
Can.  Machy.,  vol.  24,  no.  11,  Sept.  9,  1920,  pp.  243-245.  5  figs.  Nut  and 
Bolt  Dept.  of  plant  of  International  Harvester  Co.,  Ltd.,  Hamilton,  Canada. 

o 
OFFICES 

Equipment.  Getting  the  Office  Work  Done — III,  Wallace  Claik.  Indus.  Manage- 
ment, vol.  60,  no.  3,  Sept.  1920,  pp.  189-194,  4  figs.  Suggestions  in  regard  to 

furnishing  and  equipping  an  ofiBce. 

OIL   ENGINES 

Air  Injection  for.  Air-Injection  for  High-Pressure  Oil-Engines — III,  J.  L.  Chaloner. 
Motorship,  vol.  5,  no.  9,  Sept.  1920,  pp.  8Û6-S10,  11  figs.  Records  of  ratio 
of  fuel  to  injection-air  obtained  in  tests  on  a  number  of  four-stroke  engines 
of  varying  power. 

HiGH-Co:*i pression.     The  High  Compression  Oil  Engine,  ,T.   L.   Chaloner.     Gas  4 
Oil  Power,  vol.  15,  no.  ISO,  Sept.  2,  1920,  pp.  193-198,  11  figs.     Steinbecker  four- 

stroke  type. 

OIL    FUEL 

Burning  of.  The  Science  of  Burning  Liquid  Fuel,  W.  N.  Best.  Am.  Drop  Forger, 
vol.  6,  no.  8,  Aug.  1920,  pp.  368-373,  7  figs.  Date  obtained  from  tests  covering 
33  years  experience  in  burning  of  different  fuels  in  various  types  of  furnaces. 

Kermoue's  Pressure-Jet  System.  Self-Contained  Pressure-Jet  Oil  Fuel  Plant. 
Eng.,  vol.  110,  no.  2849,  Aug.  6.  1920,  pp.  180-181,  5  figs.  Kermode's  pressure- jet  oil  fuel  system.  Oil  is  atomized  in  special  burner  which  uses  neither  steam 
nor  pressure  air.  but  to  which  oil  is  supplied  under  pressure.  Various  ships 
have  been  fitted  with  this  type  of  plant. 

See  also  Fuels,  Coal  vs.  OH:  Liquid. 

PAPER 

Thread,  Manufacture  of.  Manufacture  of  Paper  Threads,  J.  G.  Varlot.  Paper, 
vol.  26,  no.  26.  Sept.  1,  1920,  pp.  15-18  and  p.  29,  5  figs.  Machines  developed 
in  Europe,  principally  Germany.     Translated  from  La  Papeterie. 

PAPER   MANUFACTURE 

Bleach  Consumption.  Curtailing  Bleach  Consumption  by  Adding  Sulphur  to 
Digested  Liquor,  George  K.  Spence.  Paper,  vol.  26,  no.  27,  Sept.  8,  1920, 
pp.  19-21.  Tables  giving  results  of  experiments  performed  with  and  without 

sulphur. 
PAVEMENTS 

Philadelphia.  Street  Paving  in  Philadelphia.  Public  Works,  vnl.  49,  no.  10, 
Sept.  4,  1920,  pp.  208-210,  2  figs.  Nearly  $8,000,000  of  work  being  executed 
this  year  on  ISOO  miles  of  streets  and  roads,  League  Island  Park  and  Roosevelt 
Boulevard.  Concrete  delivered  by  auto  truck  service  from  central  mi.\ing 

plant. Specifications.  Paving  for  Cities  of  the  Fourth  Class,  George  M.  Shepard.  Bui. 
Affiliated  Eng.  Soc,  Minn.,  vol.  5,  no.  7,  July  1920,  pp.  17-28,  1  fig.  Specifica- 

tions drawn  up  for  pavements  constructed  during  1919  by  St.  Paul,  Minn., 
firm  of  consulting  engineers. 

PETROLEUM 

Great  Britain.  Britain  and  Colonial  Petroleum  Resources,  Henrv  B.  Milner.  Can. 
Min.  Jl-,  vol.  41.  no.  35,  Sept.  3,  1920,  pp.  716-721.  1  fig.     Review  of  oil  situation. 

Ontario.  Future  Prospects  for  Oil  and  Gas  Production  in  Ontario,  M.  U.  Williams. 
Can.  Chem.  Jl.,  vol.  4,  no.  7,  Sept.  1920,  pp.  246-248.  Extent  to  which  various 
geological  formations  have  been  searched  for  oil  and  results  obtained.  Paper 
read  before  Can.  Min.  Inst. 

See  also  Oils,  Mineral. 

PHOTOGRAPHY 

Color.  The  Prospects  for  Color  Photography  (Die  Aussichten  der  Farbenphoto- 
graphie),  Felix  Formstecher.  Deutsche  Optische  Wochenschrift,  nos.  15-16 
and  19-20,  Apr.  15  and  May  11,  1920.  pp.  131-132  and  162-165.  Deals  with 
color  photographs  in  whioh  the  color  values  are  positively  established  by  the 
process  of  production,  from  the  so-called  photographs  in  natural  colors. 

OIL   INDUSTRY PIERS 

Conditions  in  1920.  The  Trend  of  the  Oil  Industry  during  First  Half  of  1920, 
Joseph  E.  Pogue.  Automotive  Industries,  vol.  43,  no.  10,  Sept.  2,  1920,  pp. 
451-456,  4  figs.  Review  as  to  stocks,  exports  and  production  compared  with 
conditions  in  1919. 

New  York  City.  S50,000,000  Pier  Improvement  Will  Give  New  York  IS  Modern 
Piers.  Mar.  News,  vol.  7,  no.  4,  Sept.  1920,  pp.  112-114,  2  figs.  Plans  approved 
by  Sinking  Fund  Commission.  Plans  provide  for  building  of  18  piers  fi^om 
950  to  1025  ft.  in  length  along  North  River  between  Vesey  and  Perry  streets, 
replacing  32  erected  in  1871.     Work  is  expected  to  be  started  in  spring  of  1921. 

OILS PILE    DRIVERS 

Mineral,  Specific  Heats.  The  Determination  of  the  Specific  Heat  of  Heavy 
Mineral  Oils,  Herbert  S.  Bailey  and  Carlton  B.  Edwards.  Jl.  Indus.  &  Eng. 
Chem..  vol.  12,  no.  9,  Sept.  1920,  pp.  891-894,  1  fig.  Method  is  outlined  which 
is  believed  to  be  especially  adaptable  to  plant  control  work  and  to  laboratory 
investigations  where  rapid  work  and  fair  degree  of  accuracy  are  required. 

Steam  Hammers.  A  New  Method  of  Driving  Piles.  Public  Works,  vol.  49,  no.  6, 
Aug.  1.  1920,  pp.  136-138,  3  figs.  Account  of  driving  reinforced-concrete  piles 
44  ft.  long  and  10  in.  square  by  doubleacting  no.  O  "Union"  steam  hammer 
making  110  strokes  per  minute  and  operated  by  three-drum,  three-spool 
GO-hp.  Lidgerwood  steam  hoisting  engine  on  platform  of  special  steel  tower. 
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R.\ILWAY  SHOPS 

Hydraulic  Presswork.  Norfolk  &  Western  Railroad  Shop  Kinks.  Ry.  &  Loco- 
motive Ens.,  vol.  33,  no.  9,  Sept.  1920,  pp.  256-2Ô7,  5  figs.  Method  oE  rolling 

cooper  bushing  in  hydraulic  press. 

RAILWAY  SIGNALING 

Interloceixg  Machines.  A  Unique  Crossing  Gate  Arrangement,  Paul  F.  Bunker. 
Ry.  Signal  Engr.,  vol.  13.  no.  9.  Sept.  1920,  p.  363,  1  fig.  Apparatus  and 
circuits  for  gate  control  from  electro-pneumatic  interlocking  machine. 

Electro-Mechanical  Interlocking  at  Sunbury,  Pa.,  John  Moore.  Ry. 
Signal  Engr-,  vol.  13.  no.  9,  Sept.  1920.  pp.  371-373.  3  figs.  A.  c.  power  is 
used  for  electric  functions  except  signal  control  relays  and  locks  on  machine. 

Overlap  vs.  A.  P.  B.  Overlap  vs.  A.  P.  B.  Signaling  Single  Track.  Ry.  Age, 
vol.  69.  no.  11.  Sept.  10.  1920.  pp.  439-441.  Comparative  merits  from  operating 
standpoint.  Opinions  expressed  by  signal  engineers  at  meeting  of  St.  Louis 
Sectional  Committee  of  Signal  Division,  Am.  R.  R.  Assn. 

Systems.  What  Scheme  of  Signaling  Is  Most  Desirable?  Ry.  Signal  Engr.,  vol.  13, 
no.  9,  Sept.  1920,  pp.  356-359,  3  figs.  Comparative  value  of  schemes. 
Abstracts  of  papers  presented  at  meeting  of  St.  Louis  Sectional  Committee 
of  Am.  Railroad  Assn.  Titles  discussed  were:  Absolute  Permissive  Block 
Signaling,  A.  R.  Fugina.  Straight  Automatic  Blocking  on  the  U.  P.  System, 
A.  H.  McKeen.  and  S.  P.  Single  Track  Signaling  ,E.  E.  Worthing. 

RAILWAY  TRACK 

Tie  Plates.  Principles  to  Be  Followed  in  Tie  Plate  Design,  Howard  H.  George. 
Elec.  Ry.  Jl.,  vol.  56,  no.  8.  Aug.  21,  1920.  pp.  359-361,  2  figs.  Specifications 
for  steel  tie  plates.     Results  of  tests  carried  out  by  New  York  Central  Railroad. 

Transition  Curves.  New  Transition  Curve  Based  upon  the  Lemniscate,  J.  E. 
Williams.  Eng.  News-Rpc.  vol.  S5,  no.  9,  Aug.  26.  1920,  pp.  406-407,  3  figs. 
Method  of  locating  points  of  curve. 

The  True  Transition  Curve  for  Railway  Problems,  George  Paaswell, 
Eng.  News-Rec,  vol.  85,  no.  9,  Aug.  26,  1920.  pp.  407-409.  4  figs.  Suggested 
simplification  on  mathematical  work.  Functions  of  true  transition  curve,  with 
tables  for  suppljdng  curve  in  practice. 

RAILWAYS 

Baghdad.  The  Baghdad  Railway.  Eng.,  vol.  110,  no.  2849,  Aug.  6,  1920,  pp. 
174-175  and  p.  1S4,  S  figs.     Notes  on  construction  and  equipment. 

Snow-Fighting  Eqijipment.  Snow  Fighting  Equipment.  W.  H.  Winterrowd. 
Can.  Ry.  &  MarineWorld.no.  27Ï.  Sept.  1920,  pp.  469-475.  16  figs.  Survey 
of  types  developed  with  special  reference  to  those  recently  operated  by  Canadian 
Pacific  Railway. 

RECTIFIERS 

Mercurt-Vapor.  The  Mercury*  Vapor-Arc  Rectifier  in  Its  Present  Development 
(Der  Quecksiberdampf-Gleichrichter  in  seiner  jetzigen  Eutwicklung),  H. 
Wintermeyer.  Elektrotechnischer  Anzeiger,  vol.  37,  nos.  98  and  99,  June  19 
and  23,  1920,  pp.  443-444  and  449,  6  figs.  Describes  theoretical  basic  princi- 

ples of  these  rectifiers  and  gives  constructional  details  of  latest  standard  models 
of  Brown,  Boveri  &  Co.  and  Gen.  Elec.  Co. 

REDUCTION   GEARS 

Design.  Reduction  Gears  for  Marine  Turbines  (Réducteurs  de  vitesse  à  engrenages 
pour  turbines  marines),  M.  Vasset.  Bulletin  technique  du  Bureau  Veritas, 
vol.  2,  nos.  7  and  S.  July  and  Aug.,  1920,  pp.  134-138  and  161-164,  11  figs. 
Technical  notes  on  hélicoïdal  gears.  Materials  employed  in  construction  of 
gears. 

RELFECTORS 

Parabouc.  The  Electrolytic  Manufacture  of  Parabolic  Reflectors,  Samuel  Wein. 
Brass  World,  vol.  16,  no.  8,  Aug.  1920,  pp.  218-220.  Summary  of  patents 
and  recent  improvements  in  manufacturing  process. 

REFRACTORIES 

Physical  Properties.  Physical  Characteristics  of  Specialized  Refractories,  M.  L. 
Hartmann,  A.  P.  Sullivan  and  D.  E.  Allen.  Thirty-eighth  General  Meeting 
of  Am.  Electrochemical  Soc,  Sept.  30  to  Oct.  2,  1920,  paper  no.  1,  pp.  1-15, 
10  figs.  Tests  of  electrical  resistivities  of  nine  commercially  used  refractory 
materials  at  temperatures  up  to  1500  deg.  cent.  Measurements  were  taken^ 
while  heating  up  slowly  and  while  cooUng  down  slowly,  thermocouple  measuring 
temperature  being  outside  specimens. 

RESERVOIRS 

Water  Level,  Measurement  of.     The  Pneumercator.     Elec.  Times,  vol.  5S,  no 
1504,  Aug.  12,  1920.  pp.  128-129,  3  figs.     Apparatus  for  measuring  height  of 
water  in  reservoirs.     Also  applicable  to  any  other  liquid.     Davice  is  used  in 
U.  S.  Navy  for  oil-tank  readings. 

RESEARCH 

Coal.  Research  upon  the  Chemistry  of  Coal  and  Combustion.  William  A.  Bone. 
Combustion,  vol.  3.  no.  3.  Sept.  1920,  pp.  24-25.  Urges  establishment  of 
national  policy  with  regard  to  research  upon  chemistry  of  coal  and  combus- 

tion and  points  out  how  such  poUcy  could  be  carried  out  in  best  interests 
both  of  progress  in  science  and  economic  development  of  coal  fields. 

Researches  on  Coal  and  Gases  Obtained  by  Its  Distillation  (Recherches 

sur  la  houille  et  les  gaz  provenant  de  la  distillation'),  Leo  Vignon.  Annales 
de  Chimie,  vol.  13.  no.  9,  May-June,  1920,  pp.  2S4-301.  Studies  comprise 
(1)  coal  solvent,  (2)  composition  of  gases  obtained  by  distillation  of  coal  at 
different  temperatures,  (3)  influence  of  composition  of  coal  on  proportions 
of  carbon  oxide  and  carbonic  acid  present  in  coal  gas,  and  (4)  elimination 
of  carbon  oxide  from  coal  gas. 

Concrete.  Recent  Advances  in  Concrete  Practice.  Ry.  Maintenance  Engr., 
vol.  16.  no.  9.  Sept.  1920,  pp.  334-336.  Summary  of  work  undertaken  at 
Structural  Malts.  Research  Laboratory  established  in  1914  at  Lewis  Inst., Chicago. 

Explosives.  The  Research  Department.  Woolwich,  Robert  Robertson.  Nature 
(Lond.),  vol.  105,  no.  2649.  Aug.  5,  1920,  pp.  710-712,  3  figs.  Work  done  with 
regard  to  explosives,  particularly  TNT.     (To  be  continued.) 

Glass  Industry.  Putting  the  Glass  Industry  on  a  Scientific  Basis,  E.  Ward  Tillotson. 
Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  lO,  Sept.  8,  1920,  pp.  4G1-465,  4  figs. 
Role  of  modern  science  in  ancient  art  of  glassmaking.  Developments  due 
to  engineering.     Refractories  and  raw  materials.     Accomplishments  of  chemist. 

Government-Conducted.  The  Economic  Importance  of  the  Scientific  Work  of  the 
Government — III,  Edward  B.  Rosa.  Sci.  Monthly,  vol.  11,  no.  3,  Sept.  1920, 
pp.  246-253.  It  is  argued  that  "government  should  be  constructive  and 
helpful  to  the  people  and  to  business  wherever  possible,"  that  "government would  spend  less  for  its  purchases  if  it  sent  more  in  standardizing  products 
purchased  and  in  testing  deliveries  systematically,'*  and  principally  "that 
research  and  development  work  by  the  government  develop  wealth  and  the 
burdening  of  taxations  is  thereby  Hghtened." 

Great  Britain.  The  Excess  Profits  Duty  and  Scientific  Research.  Jl.  Soc.  Chem. 
Industry,  vol.  39.  no.  15,  Aug.  16,  1920,  p.  265R.  Comments  on  clause  of 
British  Finance  Bill  by  which  contributions  made  for  charitable,  educational 
and  scientific  (research)  objects  are  to  be  allowed  as  deductions  in  computing 
excess  profits  duty. 

Industrial.  The  Need  of  Research  in  the  Industrial  Field,  P.  F.  Walker.  Mech. 
Eng.,  vol.  42,  no.  9,  Sept.  1920,  pp.  487-491.  _  Discussion  of  problems  which 
await  engineer  in  field  of  industry.  Emphasis  is  laid  upon  study  of  economics 
upon  location  of  industry,  pointing  out  unfortunate  conditions  which  now 
exist  in  Kansas  and  neighboring  states  solely  because  this  problem  is  as  yet 
unsolved.  It  is  said  that  problem  is  distinctly  an  engineering  one.  An 
abstract  of  report  prepared  by  Research  Committee  of  Mid-Continent  Section 
of  Am.  Soc,  Mech.  Engre.  is  included. 

Industrial  Laboratories.  A  Novel  Laboratory  for  Industrial  Research.  Chem. 
&  Metallurgical  Eng.,  vol.  23,  no.  10,  Sept.  8,  1920,  pp.  496-498,  3  figs.  Des- 

cription of  research  laboratory  organized  to  study  and  develop  new  and 
economical  problems  relating  to  chemical  and  metallurgical  processes  and 
equipment,  with  enumeration  of  some  problems  which  are  being  studied. 

Experimental  and  Research  Laboratory  of  the  Hall-Scott  Motor  Car 
Company,  Richard  Vosbrink.  JMetal  Trades,  vol.  11,  no.  9,  Sept.  1920, 
pp.  370-372,  Equipment  for  testing  automobile  engines. 

Leather  Industry.  The  Leather  Indust^^^  John  Arthur  Wilson.  Chem.  & 
Metallurgical  Eng.,  vol.  23.  no.  10,  Sept.  8,  1920,  pp.  457-460,  4  figs.  Points 
out  that  many  problems  awaiting  solution  in  such  phases  of  leather  manu- 

facture as  unhairing,  deliming,  bating,  tanning,  suffing  and  dyeing  involve 
fundamental  scientific  principles  which  can  best  be  studied  through  co-opera- 

tion between  university  and  tannery  chemists. 

Metallurgical.  The  Research  Department,  Woolwich — II,  Robert  Robertson. 
Nature  (Lond.),  vol.  105,  no.  2650,  Aug.  12.  1920.  pp.  743-745,  3  figs.  Metal- 

lurgical studies. 

Oil-Shale  Industry.  The  Necessity  for  Research  in  the  Oil-Shale  Industry,  Martin 
•J.  Gavin.  Chem.  &  Metallurgical  Eng.,  vol  23.  no.  10,  Sept.  8,  1920,  pp. 
489-495,  4  figs.  Account  of  shale  oil  industry  as  developed  in  Scotland.  Steam- 
regulated  pyi-olytic  distillation.     Quality  and  quantity  of  oil  yields. 

Pulp  and  Paper  Industry.  The  Future  of  Chemical  and  Engineering  Research 
in  the  Pulp  and  Paper  Industry,  John  Stevens,  3d.  Chem.  &  Metallurgical 
Eng.,  vol.  23,  no.  10,  Sept.  8.  1920.  pp.  451^53,  3  figs.  Prospectus  on  pulp 
and  paper  research.  By-product  possibilities  and  reduction  of  wastes.  Less 
liquor  dilution  by  more  efficient  washing.  Fuel  and  power  costs  reduced 
by  use  of  vacuum  drying  and  better  designed  beaters. 

Refractories.  Extend  Facilities  for  Refractories  Testing.  Brick  &  Clay  Rec, 
vol.  56,  no.  12,  June  1,  1920.  pp.  1100-1101.  It  is  announced  that  facilities 
of  followship  endowed  by  Refractories  Manufacturers'  Assn.  at  Mellon  Inst, of  Indus.  Research  of  University  of  Pittsburgh  are  now  open  to  individual 
firms  and  corporations  not  manufacturers  of  refractories,  according  to  resolu- 

tion adopted  on  April  20  by  Assn. 

Rolling  Mills.  The  Bureau  of  RoHing-Mill  Research,  W.  B.  Skinkle.  Proc.  Engrs. 
Soc.   Western  Pa.,  vol.  36,  no.  5,  June  1920,  pp.  295-328  and   (discussion) 
fp.  329-344,  42  figs.     Plans  for  research  mill  which  is  to  be  built  at  Carnegie 
nst.  of  Technology  by  organization  of  steel  and  equipment  manufacturers 

and  engineers. 

Rubber.  Future  Rubber  Research,  Andrew  H.  King.  Chem.  &  Metallurgical 

Eng..  vol.  23,  no.  10,  Sept.  S,  1920.  pp.  449-450.  A'ppeal  for  more  and  improved methods  of  testing  rubber  and  its  products  as  guide  to  compounding.  Need 
for  study  of  fabric  and  design  of  products.  Continuous  vulcanizing  and 
temperature  control  essential. 

See  also  CoUoidst  Research. 
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SHIP  DESIGN 

HrLL  TvEsisTAXCE.  Note  on  Resistanre  of  Hull,  Influence  of  Trim  of  Ship  (Note 
sur  les  résistances  de  carène.  Influence  de  l'assiette  du  navire),  C.  H.  Holst. 
Bnllctin  Technique  de  Bureau  Veritas,  vol.  2.  nn.  S.  Aus.  1920,  pp.  157-161, 
7  figs.     Tecluiical  study.     Graphs  indicating  normal  resistances. 

SHIP   PROPULSION 

Efficiency.  The  Efficiency  of  Propulsion  of  Full-Sized  Ships,  C.  Frodsham.  Eng., 
vol.  110.  no.  2S49.  Aug.  fi.  1920.  pp.  193-190,  10  figs.  It  is  contented  that 
propulsive  coefficient  derived  synthetically  from  model  experiments  is  not 
realized  in  actual  shin.  Values  of  propeller  efficiency,  wake  factor,  or  hull 
efficicnev  in  model  and  actual  ships  are  compared.  Suggestions  in  design  of 
ships  are  formulated  from  study  of  test  data  obtained  in  trials  of  various 
ships.    Paper  read  before  Instn.  Naval  Architects. 

SHIPS 

C.\RGO  MoTORSHirs  vs.  Steamships.  Cargo  Motorships  vs.  Steamships.  Charles 
E.  Lucke.  Int.  Mar.  Eng.,  vol.  25,  no.  9  Sept.  1920,  pp.  759-763.  Com- 

parative calcxilations  of  expenses  and  earnings  for  operation  of  steam  and 
motor  ships.     (To  be  concluded.) 

Ice  Breakers.  Ice-Breakers.  John  Flodin.  Int.  Mar.  Eng.,  vol.  25,  no.  9,  Sept. 

1920,  pp.  707-712,  5  figs.  'Characteristics  of  vessels  designed  expressly  as ice  breakers.     American  and  European  practice.     Work  in  pack  ice. 

SHIPS,    CONCRETE 

Advantages.  The  Question  of  Concrete  Ships  (La  question  des  navires  en  béton 
armé),  R.  Tardieu.  Revue  de  l'Ingénieur  et  Index  technique,  vol.  27,  no.  1, 
July  1920,  pp.  25^0,  7  figs.  Urges  construction  of  concrete  ships  in  France. 
Arguments  are  presented  in  proof  of  reliabiUty  and  advantages  of  such  ships. 

Hollow-Tile  Construction.  New  Methods  for  the  Construction  of  Ileinforced- 
Concrete  Ships  (Neue  Wege  beim  Bau  von  Eisenbetonschiffen),  Martin  Mertes. 
Beton  u.  Eisen,  vol.  19,  nos.  6  and  9-10,  Apr.  S  and  June  5,  1920,  pp.  64-66  and 
112-113.  9  figs.  Suggests  new  method  which  differs  from  usual  one  mainly  in 
that  the  walls  and  floor  of  ship  are  built  of  hollow  tiles  made  from  light  concrete 
about  26  in.  long  and  13  in.  wide. 

Oil  Tanker.  Concrete  Tanker  Built  of  Separetelv  Cast  Cvlinders.  Eng.  New-Rec, 
vol.  85,  no.  9,  Aug.  26,  1920,  pp.  3SS-393,  17  figs.  Sections  of  two  interlooked 
cylinders  poured  upright  on  platform  and  turned  horizontally  to  be  joined 
together  to  make  200{>-ton  oil  carrying  self-propelled  vessel. 

SHIPYARDS 

Europe,  ■  Shipbuilding  in  Europe,  James  J.  Pearson,  Pac.  Mar.  Rev.,  vol.  17,  no.  9, 
Sept.  1920,  pp.  107-lOS,  4  figs.  Observations  on  conditions  in  British  and 
continental  shipyards. 

Slipway  Haulage  jNIachinert.  SOO-Ton  Electric  Shipway  Machinery  at  South- 
ampton. Eng.,  vol.  110.  no.  2S51.  Aug.  20,  1920.  pp.  246  and  255,  7  figs. 

Slipway  haulage  machinery  for  raising  vessels  out  of  water.  Single-drum  design 
driven  by  reversible  continuous-current  motor.  Cradle  which  travels  up  and 
down  slipway  is  made  in  four  positions  coupled  together,  each  portion  having 
an  independent  sheave  block. 

SHOP   COMMITTEE 

Advantages  of.  Laying  the  Cards  on  the  Table,  Fred  H.  Colvin.  Am.  Mach., 
vol.  53,  no.  12,  Sept.  16,  1920.  pp.  531-532,  2  figs.  Advantages  of  shop-com- 

mittee system  established  at  plant  of  White  Motor  Co.,  Cleveland,  Ohio. 

"Working  in  Practice.  Serious  Labor  Problems  in  Cleveland,  George  Smart. 
Iron  Age.  vol.  106,  no.  9,  Aug.  26,  1920,  pp.  515-517.  Practical  demonstration 
of  working  of  shop  committees. 

SPROCKET   WHEELS 

Cast-Steel.  Machining  of.  The  Machining  of  Large  Cast  Steel  Sprocket  Wheels, 
H.  Varley.  Eng.  &  Indus.  Management,  vol.  4,  no.  9,  Aug.  26,  1920.  pp. 
260-263,  9  figs.  Discusses  difficulties  in  machining  of  cast  steel  where  large 
production  is  undertaken,  and  explains  how  big  output  was  gained  in  connection 
with  important  detail  of  Mark  V  tanks  without  employing  gear-cutting  machine. 

STANDARDIZATION 

Industrial.  Engineering  and  Industrial  Standardization.  Mech.  Eng.,  vol.  42, 
no.  9,  Sej^t.  1920,  pp.  544-545.  Review  of  standardization  work  now  in  progress, 
both  in  this  country  and  abroad,  as  reported  by  Am.  Eng.  Standards  Committee 
and  foreign  standardizing  bodies. 

STANDARDS 

See  Screw  Threads,  National  Screw  Thread  Commission. 

STEAM 

Flow  in  Pipes.  Flow  of  Steam  Through  Pipes  and  Fittings,  M.  C.  Stuart  and 
M.  H.  Russell.  Jl.  Am.  Soc.  Naval  Engrs.,  vol.  32,  no.  3,  Aug.  1920,  pp.  472- 
480,  5  figs.     Charts  constructed  from  Carpenter  formula. 

STEAM   HOSE 

Construction.  Construction  of  Steam  Hose.  Ry.  Mech.  Engr.,  vol.  94,  no.  S, 
Aug.  1920,  pp.  519-520.  Experimental  comparative  study  of  relative  values 
of  seamless  and  plied  tubes,  and  of  simple  duck  and  duck  supplemented  by 
braiding.  Steam  hose  made  with  seamless  tubes  was  found  superior  in  endur- 

ance under  steam  pressure  to  hose  with  tubes  made  up  of  successive  piles  of 
sheeted  stock.  Hose  with  plied  tubes  was  found  to  fail  by  spUtting  and  separa- 

tion of  seam  necessarily  formed  at  surface  of  tube  in  its  construction.  Steam 
hose  with  fabric  constructed  of  successive  plies  of  frictioned  duck  proved  superior 
in  endurance  to,  and  practically  equal  in  expansion  and  contraction  of,  hose 
made  of  fewer  number  of  plies  of  duck  supplemented  by  plies  of  braiding. 

STEAM   POWER   PLANTS 

Shipyards.  Ten-Thousand  Horsepower  Station  for  Operating  Shipyard,  Julius 

G.  Berger.  Power,  vol.  52,  no.  8,  Aug.  24,  1920.  pp.  284-289,  8  figs."  Combined 5000-kva.  turbo-alternator  and  4500-hp.  air-compressor  plant.  New  plant 
built  around  old  station  white  latter  was  kept  in  operation.  Steam  header 
590  ft.  long  and  main  air  hue  2315  ft.  long  has  butt-welded  connections. 
Acceptance  test  data  and  performance  are  given. 

Tests.  Steam  Power  Plant  Tests— III.  H.  L.  Doolittle.  Jl.  Electricity,  vol.  45. 
no.  4,  Aug.  15,  1920,  pp.  182-183,  1  fig.  Charts  showing  results  of  simultaneous 
readings  of  pressures  on  steam  and  oil  headers  and  also  pressures  of  steam  and 
oil  at  burner. 

STEAM   TURBINES 

Balancing.  Testing  of.  Levelling  Micrometer  for  Testing  the  Balancing  of 
Turbines.  Eng.,  vol.  110,  no.  2850,  Aug.  13,  1920,  p.  210.  2  figs.  Designed 
and  manufactured  by  Cambridge  and  Paul  Instrument  Co.,  Ltd.,  of  Cambridge, 
London. 

Operation  and  Adjustment.  Operation  and  "Adjustment  of  Turbine' Machinery, Eustis  H.  Thompson.  Power,  vol.  52,  nos.  8  and  10,  Aug.  24  and  Sept.  7, 
1920,  pp.  297-298.  16  figs.,  and  389-390.  1  fig.  Troubles  encountered  in  opera- 

tion of  turbine  machinery  are  discussed,  such  as  accumulation  of  coat  of  scale 
on  blades,  loss  of  balance  of  machine,  shaft  packing,  etc. 

See  also  Marine  Steam  Turbines, 

STEEL 

SIPHONS 

See  Aqueducts,  Reinforced  Concrete, 

SPARK  PLUGS 

Insulators.  Methods  of  Measuring  Resistance  of  Insulators  at  High  Temperatures, 
F.  B.  Silsbee  and  R.  K.  Honaman.  Aerial  Age,  vol.  11,  no.  24,  Aug.  23,  1920, 
pp.  806-S09,  1 1  figs.  Report  on  preliminary  experiments  mad-^»  on  conducti\'ity 
of  sparkplug  insulators  in  order  to  develop  satisfactory  comparative  method 
for  testing  various  materials.  Measurements  were  made  at  temperatures 
between  200  deg.  and  900  deg.  cent,  and  with  both  alternating  and  direct 
current  at  voltages  as  high  as  2000  volts.  Report  No.  53  of  Nat.  Advisory 
Committee  for  Aeronautics. 

Visible  Ignition.  A  Visible  Ignition  Spark  Plug,  and  Another  with  an  Air-Cooled 
Central  Electrode,  Auto.  vol.  25,  no.  36,  Sept.  2.  1920,  p.  921.  2  figs.  Leda 
ignition  plugs.  Central  electrode  is  hollow  and  is  fitted  at  top  with  cup-shaped 
terminal  and  massive  cap  containing  circular  window  of  transparent  material. 

SPRINGS 

Helical.  Application  of  Equations  of  Elasticity  to  the  Deformations  of  a  Helical 
Spring  (Sur  l'application  des  équations  de  l'élasticité  aux  deformations  d'un 
ressort  en  hélice),  M.  Galbrun.  Comptes  rendus  des  Séances  de  l'Académie 
des  Sciences,  vol.  171,  no.  2.  July  12,  1920,  pp.  91-93. 

Testing  Machine.  Spring  Scragging  Machine.  Eng.,  vol.  110,  no.  2851.  Aug.  20. 
1920,  pp.  242-244,  4  figs.  System  adopted  for  applying  scragging  tests  to 
springs  embodying  motor-driven  variable  rotary  oil  pump  on  Hele-Shaw 
principle.  Arrangement  permits  obtaining  about  40  complete  strokes  of 
tup  per  minute. 

Arsenic  in.  Effect  of.  Effect  of  Arsenic  in  Steel,  P.  E.  McKinney.  Chem.  & 
Metallurgical  Eng.,  vol.  23,  no.  7,  Aug.  IS.  1920,  p.  294.  Static  testing  disclosed 
that  0.3  arsenic  is  not  injurious.  It  is  observed,  however,  that  arsenic  is 

*  extremely  hard  to  get  rid  of  after  it  is  once  present  in  steel  and  that  if  steel  used for  scrap  purposes  after  its  usefulness  has  ceased,  there  is  a  constant  automatic 
augmentation  of  arsenic  content  which  will  in  time  get  beyond  limits  desired. 

Cast,  Macrostructure  of.  Studies  of  the  Macrostructure  of  Cast  Steel,  Fred  G. 
Allison  and  Martin  M.  Rock.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  9. 
Sept.  1,  1920,  pp.  383-389,  25  figs.  Procedure  is  outlined  for  development  and 
record  of  macrostructure.  It  is  observed  that  symmetrical  arrangement  of 
dendrites  is  necessary  for  consistent  physical  tests,  and  it  is  pointed  out  that 
pouring  cold  metal  suppresses  dendrites. 

High-Cahbon,  Welding.  Difficulties  in  Welding  High-Carbon  Steel,  G.  H.  Higgens. 
Am.  Drop  Forger,  vol.  6,  no.  8,  Aug.  1920,  pp.  387-388,  3  figs.  It  is  shown 
that  welding  high-carbon  steel  tends  to  weaken  part  welded.  Photomicro- 

graphs are  presented  illustrating  actual  structure  of  spring  steel  and  patch 
after  operation. 

Magnetic  Properties.  The  Variations  of  Residual  Induction  and  Coercive  Force 
with  Magnetizing  Force,  R.  L.  Sanford  and  W.  L.  Cheney.  Scientific  Papers 
of  Bur.  of  Standards,  Dept.  of  Commerce,  no.  384,  June  23,  1920.  pp.  291-298. 
6  figs.  Graphs  and  tables  giving  magnetic  properties  of  steels  of  various 
compositions. 

Properties  at  High  Temperatures.  Properties  of  Iron  and  Steel  at  High  Tem- 
peratures, A.  E.  White,  Jl.  of  Am.  Steel  Treaters  Soc,  vol.  2,  no.  10,  Sept. 

1920,  pp.  521-528.  S  figs.  Photomicrographs  of  steels  of  different  compositions 
at  high  temperatures.  Graphs  of  physical  characteristics  of  various  steels 
at  high  temperatures,  constructed  from  data  obtained  by  various  experimenters, 
notably,  H.  J.  French  at  United  States  Bur.  of  Standards. 
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SUPERHEATERS 

Tests.     Nickel  Plate  Power  Plant  at  Conneaut,  J. 
vol.  94.  no.  S.  Aug.  1920,  pp.  537-539,  4  figs, 
installation  in  stationary  boilers. 

SWITCHBOARDS 

See  Electrical  Apparattts,  Testing. 

S.  Morris.     Ry.  Mech.  Engr., 
Results  of  tests  of  superheater 

TEXTILE   INDUSTRY 

Machinery.  The  British  and  Foreign  Textile  Machinery  Industry.  Eng  ,  vol  110, 
no.  2S50,  Aug.  13,  1920.  p.  209.  Tables  of  exports  of  textile  machinery  from Great  Britain  from  1913  to  1920. 

Electbtcallt  Deposited.  Electrically  Deposited  Thermo-Couples.  Engr.,  vol. 
130.  no.  3373.  Aug.  20,  1920.  p.  143.  7  figs.  Number  of  turns  of  constantan 
wire  wound  upon  ebonite  rod  and  immersed  in  copper  plating  bath  so  that 
half  circumferantial  surface  of  rod  was  above  level  of  liquid.  Wire  was  then 
plated,  thus  forming  sheathing  of  copper  on  each  turn  for  approximately  half 
its  length.  When  junctions  along  one  side  of  cylinder  were  heated  above 
temperature  of  those  on  opposite  side  contrivance  behaved  as  thermopile 
having  large  number  of  junctions  in  series. 

TAYLOR  SYSTEM 

Mnemonic  Classification.  The  Mnemonic  System  of  Classification,  H.  K.  Hatha- 
way. Indus.  Management,  vol.  60,  no.  3,  Sept.  1920,  pp.  173-1S3,  13  figs. 

Method  as  used  in  Taylor  system  of  management.  Reason  for  and  advantages 
of  mnemonic  classification  in  industry  and  examples  showing  how  system 
is  applied  and  used. 

TELEGRAPHY 

Eahth-Current.  Earth-Current  Telegraphy.  L.  C.  Cams-Wilson.  Bui.  Int.  Ry. 
Assn.,  vol.  2.  no.  7,  July  1920.  pp.  422-431,  9  figs.  Methods  developed  by 
armies  for  communication  with  troops  at  front.     From  Ry.  Engrs.  Jl. 

TERMINALS.   MARINE 

Bulk  Cargo  Handling.  Bulk  Cargo  Handling  on  the  Atlantic  Coast.  Int.  Mar. 
Eng..  vol.  25,  no.  9,  Sept.  1920.  pp.  740-743,  3  figs.  Wellman-Seaver-Morgan 
unloader.  Leg  is  so  mounted  in  walking  beam  that  it  can  rotate  in  circle, 
allowing  bucket  to  reach  out  in  all  directions.  Machine  can  unload  97  per  cent 
of  cargo  without  help  of  shovelers, 

EcoNoancAL  Construction  and  Equipment.  Quays  More  Economical  Than  Piers 
for  Comprehensive  Port,  F.  T.  Chambers.  Eng.  News-Rec,  vol.  S5,  no.  12. 
Sept.  16,  1920,  pp.  556-55S,  3  figs.  Urges  economical  construction  and  equip- 

ment of  marine  terminals  and  their  co-ordinate  economic  management. 

Inefficiency,  Cost  of.  The  Cost  of  Inefficiencv  at  Our  Terminals,  Harwood 
Frost.  Int.  Mar.  Eng.,  vdl.  25.  no.  9,  Sept.  1920,  pp.  76S-769.  Writer 
estimates  an  annual  waste  of  not  less  than  8400,000.000  at  American  terminals 
due  to  inefBcient  equipment  and  methods.  He  indicates  way  in  which  it  can 
be  eliminated. 

TERMINALS,   RAILWAY 

THERMOELECTRICITY 

Currents  in  Mercury.  Thermoelectric  Currents  in  Mercury  (Ueber  thermoelek- 
tnsche  Strome  in  Quecksilber),  H.  Haga  and  F.  Zernike.  Annalen  der  Physik, 
vol.  61,  no.  8,  May  4,  1920,  pp.  75.3-760,  1  fig.  Results  of  experiments,  in 
authors'  opinion,  refute  existence  of  effect  sought  by  Benedicks,  and  it  is 
therefore  not  necessary  to  alter  present  theory  of  thermoelectricity.  Report 
from  Physical  Inst,  of  Groningen  University. 

TIDAL  POWER 

Utilization.  Economical  Utilization  of  Tidal  Power  (Un  moyen  économique  d'uti- 
liser la  force  des  marées),  G.  Bigourdan.  Comptes  rendus  des  Séances  de 

l'Académie  des  Sciences,  vol.  171.  no.  4,  July  26.  1920,  pp.  211-212.  Idea  is 
suggested  of  utilizing  tidal  power  by  means  of  bell  into  which  air  is  compressed 
during  flow  and  a  suction  established  during  ebb. 

TIME   STUDY 

Foundries.  Time  Study  Underhnes  Bonus  System,  H.  E.  Diller.  Foundry,  vol.  48, 
no.  354,  Sept.  1,  1920,  pp.  682-686,  5  figs.  Methods  used  for  determining 
standard  time  for  different  foundry  operations  and  forms  used  for  recording 
amount  of  each  kind  of  stock  on  hand  and  being  consumed  at  foundry  of 
Saginaw  Malleable  Iron  Co. 

Power  Shovel.  Time  Studies  for  a  Power  Shovel,  Daniel  J,  Hauer.  Eng  and 
Contracting,  vol.  54,  no.  7,  Aug.  18,  1920,  pp.  168-170,  2  figs.     Forms  used. 

Rate  Setting.  Time  and  Job  Analysis  in  Management — VI,  William  O.  Lichtner. 
Indus.  Management,  vol.  60,  no.  3,  Sept.  1920,  pp.  201-207,  2  figs.  PossibiHty  is 
pointed  out  of  employing  analyst  jointly  by  employers  and  employees  to 
secure  facts  in  regard  to  industrial  disputes  and  reaching  a  just  decision. 
Reference  is  made  to  agreements  worked  out  in  garment  making  industry  of 
New  York  City  in  support  of  this  contention. 

Columbus,  Ohio.  Up-to-Date  Engine  Terminal  Management.  Ry,  Rev.,  vol.  67, 
no.  10,  Sept.  4.  1920,  pp.  345-356.  33  figs.  Description  of  intensive  operations 
and  facihtjes  therefor  at  Pennsylvania  terminal  at  Columbus,  Ohio. 

Freight,  Municipal.  Municipal  Freight  Terminals,  O.  W.  Stiles.  Ry.  Rev., 
vol.  67,  no.  7,  Aug.  14,  1920,  pp.  233-235.  Suggestion  is  offered  as  means  of 
making  present  rolling  stock  adequate  to  needs  of  present-day  transportation 
requirements,  that  each  municipality  assume  financial  and  operating  respon- 

sibility for  its  own  terminals,  leaving  roads  with  more  definite  transportation 
duty  and  less  of  business  duty  to  perform. 

TERRA   COTTA 

Grog  Grain,  Effect  of  Size.  The  Effect  of  the  Size  of  Grog  Grain  in  a  Terra  Cotta 
Body,  H.  E.  Davis.  Jl.  Am.  Ceramic  Soc.  vol.  3,  no.  8,  Aug.  1920,  pp.  641-652, 
7  figs.  It  is  concluded  from  results  obtained  experimentally  that  to  develop 
good  strength,  both  burned  and  dry,  grog  ingredient  should  contain  rather 
large  amounts  of  fine  material  as  coarser  material  cracks  and  thus  weakens 
body. 

TESTING   MACHINES. 

TIN    PLATING 

Alkaline  Tin  Baths.  Tin  Plating  from  Alkahne  Tin  Baths  by  the  Use  of  Addition 

Agents,  Frank  C.  Mathers  and 'William  H.  Bell.  Thirty-eighth  General Meeting  of  Am.  Electrochmical  Soc,  Sept.  30  to  Oct.  2,  1920,  paper  no.  6, 
pp.  41-44.  Balsam  copaiba,  rosin,  and  to  lesser  extent,  other  similar  organic 
fatty  acids  or  acid-containing  substances  were  found  to  be  successful  addition 
agents  in  producing  smooth,  adherent  deposits  of  tin  from  sodium  stannite 
baths. 

TIRES,  RUBBER 

TOOL-GRINDING  MACHINES 

Automatic.  New  Automatic  Universal  Machine  for  Sharpening  Tools  of  Lathes, 
Planing  Machines.  Slotting  Machines,  etc.  (Nouvelle  machine  automatique 
et  universelle  à  affûter  les  outils  de  tour,  raboteuses,  mortoiseuses,  etc.),  Serge 
Haranger.  Ou-kTier  Moderne,  vol.  3.  no.  1,  April  1920,  pp.  24-28,  5  figs.  Des- 

cription of  S.  H.  D.  machine.     (Concluded.) 

TOOLS 

Bending  Tests.  Dynamic  Tests  of  Metals  by  the  Vibroflectometer  (Essais  dyna- 
miques des  métaux  par  le  vibroflectomètre) ,  H.  Lepage.  Technique  Auto- 

mobile et  Aérienne,  vol.  2,  no.  109.  second  quarter  1920.  pp.  43-45,  4  figs. 
Patented  machine  for  quantity  testing. 

Foundry.  Testing  Machines  as  Related  to  the  Foundry,  Thorsten  Y.  Olsen.  Am. 
Mach.,  vol.  53.  no.  12,  Sept.  16,  1920.  pp.  525-530,  13  figs.  Survey  of  recent 
types,  notably  standard  level  type  Brinell  hardness-testing  machines,  hydrauhc 
type  Brinell  hardness-testing  type,  automatic  and  autographic  torsion  machine, 
universal  efficiency  testing  machine,  Matsumura  repeat-impact  testing  machine, 
and  Norris  slip-abrasion  testing  machine. 

Hardness  Testing.  New  Hardness  Testing  Machine  has  Wider  Range  of  Action. 
Automotive  Manufacturer,  vol.  62,  no.  5,  Aug.  1920,  pp.  20-21,  4  figs.  Rock- 

well machine.  Tests  is  made  by  forcing  alloy  steel  point  under  constant  pressure 
into  work  under  test. 

Paper  Strength.  New  Tearing  Machine  Measures  Strength  of  Paper.  Paper, 
vol.  26,  no.  26,  Sept.  1.  1920,  p.  11,  1  fig.  Recent  development  by  Forest 
Products  Laboratory  makes  duplicate  tears  in  several  sheets  at  once.  Opera- 

tions means  of  a  pendulum. 

See  also  Springs,  Testing  Machine. 

Cutting  Edges  of.  Cutting  Edges,  R.  E.  Crompton.  Eng.,  vol  110,  no.  2852, 
Aug.  27,  1920,  p.  292.  Table  indicating  angles  for  cutting  edges  of  tools  or 
other  cutting  appliances.  Paper  read  ■  before  Eng.  Section,  British  Assn. for  Advancement  of  Science. 

TOWN  PLANNING 

Transportation  and.  City  Building  and  Transportation,  James  Rowland  Bibbins. 
Jl.  Western  Soc.  Engrs.,  vol.  25,  no.  12,  Aug.  20,  1920,  pp  441-459  and  (discus- 

sion), pp.  459-469,  25  figs.  Technical  relationships  involved  with  reference 
to  conditions  in  large  American  cities. 

TRACTOR  ENGINES 

Burt  Sleeve-Valve.  The  Burt  Single  Sleeve-Valve  Petrol  Engine.  Engr.,  vol.  130, 
no.  3372,  Aug.  13.  1020.  pp.  154-156  and  p.  158.  7  figs.  Manufactured  by 
Wallace  Farm  Implements.  Ltd.,  Cardonald,  Glasgow,  for  its  "Glasgow" tractor  and  other  agricultural  appliances.  Sleeve  is  disposed  between  piston 
and  walls  of  cylinder  barrel  and  projects  down  into  iûterior  of  crank  case  where 
it  is  formed  on  one  side  with  pair  of  flanges.  Link  engaging  between  flanges 
connects  sleeve  to  short-throw  crankshaft  in  such  a  way  that  as  valve  shaft 
rotates  sleeves  rotates  backwards  and  forwards  through  small  arc  and  at  same 
time  rises  and  falls  vertically. 
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WATER   SOFTENING 

CoNTiNTTOUS  LiME-SoDA  Type.  Data  on  operation  of  Continuous  Type  Limo- 
Soda  Ash  Water  Softener,  R.  F.  Catherman  and  11.  C.  Fisher.  Chem.  & 
Metallurgical  Eng.,  vol.  23.  no.  11.  Sept.  15,  lfl20,  pp.  52G-52S,  5  figs.  Inform- 

ation obtained  during  operation  of  Booth  continuous  water  softener  for  a 
period  of  six  months,  10  hr.  per  day. 

WELDING 

Boiler  Rep.vir.'^.  Repairs  to  Boiler  bv  Welding,  Eng.  &  Indus.  Management, 
vol.  4,  no.  S.  Aug.  19,  1920,  pp.  234-235.  2  figs.  Regulations  enacted  by  Nat. 
Boiler  &  General  Insurance  Co.,  Ltd.,  Manchester  for  use  and  information  of 

its  inspectors  and  of  firms  insuring  their  machinery  under  company's  policy. Rules  refer  to  both  electrical  and  gas  welding. 

Sec  also  Electric    Welding;   Electric    Welding  Arc;  0.ry- Acetylene  Welding; 
Steel,  High-Carbon  Welding. 

WELFARE   WORK 

Technical  IxsTiTtJTE  for  Employees.     Ford  Technical  Institute  to  Better  Education 
of  Employees.     Motor  Age,  vol.  38,  no.  10.  Sept.  2,  1920.  p.  26.     University 

.  plans  to  confer  degrees  in  mechanical,  electrical  and  chemical  engineering., 

See  also  Hospitals,  Skop. 

WELLS 

Percolation.  The  Analysis  of  Yield  Tests  Made  on  a  Percolation  Well.  Eng.. 
vol.  110.  no.  2S52.  Aug.  27.  1920.  pp.  272-273,  2  figs.  Analysis  of  yield  tests 
made  on  experimental  well  sunk  into  water  bearing,  decomposed  and  disinte- 

grated granite  soil  in  order  to  ascertain  if  locality  was  suitable  for  obtaining 
supply  of  water  sufficient  for  water  supply  of  small  town  in  South  India. 

WINCHES 

Electric.  Efficiency  in  Electric-Winch  Design,  Sv.  Fasting.  Motorship,  vol.  5, 
no.  9.  Sept.  1920,  pp.  S12-S15,  3  figs.  Diagrams  showing  relative  values  of 
winch  with  standard  type  of  dynamic  breaking  and  winch  equipped  with 
Shepard  automatic  mechanical  load  brake. 

WIRES 

Elastic  Limits  of  Copper,  Bronze  and  Iron.  Elastic  Limits  of  Copper,  Bronze 
and  Iron  Wires  (Sur  la  limite  d'élasticité  des  fils  de  cuivre,  bronze  et  fer), 
Société  belge  des  Electriciens,  Bulletin  mensuel,  vol.  34.  no.  3,  July  1920, 
pp.  127-129.  Values  measured  at  State  research  laboratories  at  Malines, 
Belgium. 

WOOD 

Allowable  Stresses.  Douglas  Fir  as  a  Structural  Timber.  Can.  Engr.,  vol.  39, 
no.  11,  Sept.  9,  1920.  pp.  317-318.  Table  of  working  stresses  adopted  by 
various  authorities,  such  as  Department  of  Railways  and  Canals,  Canada, 
Am.  Ry.  Ry.  Eng.  &  Maintenance-of-way  Assn.,  etc. 

Cellulose  in  Determination  of.  Some  Observations  on  the  Determination  of 
Cellulose  in  Woods.  S.  A.  Mahond.  .11.  Indus.  &  Eng.  Chem.,  vol.  12,  no.  9, 
Sept.  1920,  pp.  S73-875.  Experiments  to  investigate  effect  of  size  of  particle 
on  yield  of  cellulose.  Material  which  passes  an  80-mesh  standard 
(Am.Soc.C.E.)  sieve  but  is  retain^/d  on  lOO-mpsh  sieve  was  found  to  be  most 
satisfactory  from  standpoint  of  both  yield  and  manipulation. 

Distillation.  Recent  Developments  in  the  Hardwood  Distillation  Industry  and 
Suggestions  for  the  Future.  L.  F.  Hawley.  Chem.  &  Metallurgical  Eng., 
vol.  23,  no.  10,  Sept.  8.  1920,  pp.  466-468,  2  figs.  Work  on  increase  and  varia- 

tion of  yields  of  pyroligneous  products:  acetate  of  lime,  methanol  and  charcoal. 
Cord  stocks  cut  into  5-in.  blocks.  Control  of  retorting  teniperatures.  Central 
research  organization. 

Moisture-Resistant  Finishes.  Moisture  Resistant  Finishes  for  Airplane  Woods, 
M.  E.  Dunlap.  Nat.  Advisory  Committee  for  Aeronautics,  report 
no.  S5,  1920,  8  pp.,  2  figs.  Investigations  made  at  Forest  Products  Laboratory. 
Types  tested  were  oil,  wax,  oil  varnish,  enamel,  spirit  varnish,  cellulose  varnish, 
condensation  varnish,  rubber  coating  and  metal  coating.  Graph  showing 
relative  effectiveness  of  different  materials  and  methods  of  treatment. 

Properties.  Properties  of  Woods  at  10  Per  Cent  Moisture,  B.  C.  Boulton.  Aerial 
Age,  vol.  12,  no.  1,  Sept.  13.  1920.  pp.  1 1-13  and  p.  30.  1  fig.  Table  of  strength 
properties  of  woods  reduced  to  standard  moisture  of  15  per  cent  prepared  by 
Forest  Products  Laboratory  for  use  of  aeroplane  designers  in  Navy,  is  reduced 
to  bases  of  10  per  cent  moisture  content.     (To  be  concluded.) 

Testing  Laboratory,  Canada.  Wood  Testing  Laboratory  Does  Good  Work. 
L.  N.  Seaman.  Contract  Rec.  vol.  34,  no.  36,  Sept.  8,  1920,  pp.  848-849. 
1  fig.  Organization  and  scope  of  work  of  Forest  Products  Laboratories  of 
Canada. 
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Steel  Tubing.  Report  of  Test  on  Steel  Tubing  and  Wing  Beams  Taken  from  the 
Fokker  D-VII.  Air  Ser\'ice  Information  Circular,  vol.  2,  no.  104,  Aug.  10, 
1920,  4  pp.,  6  figs. 

AIRSHIPS 

German.  German  Airships.  Jl.  Soc.  Automotive  Engrs.,  vol.  7.  no.  4,  Oct.  1920, 
pp.  347-34S,  2  figs.  Data  regarding  L  70  class  dirigible;  maximum  diameter, 
79  ft.;  length.  745  ft.;  cubic  contents,  242.000  cu.  ft.;  useful  load,  57}4  tons; 

maximum  speed  83^'  m.p.h.;  maximum  weight  of  gasoline  carried,  44  tons. 
Rigid.  The  Efifeet  of  Distortion  on  the  Bending  Stresses  in  a  Rigid  Airship,  E.  H. 

Lewitt.  Aeronautics,  vol.  19,  no.  360.  Sept.  9,  1920,  pp.  196-198,  5  figs. 
Derivation  of  formula;,  and  results  of  experiments. 

Vickers  Rigid  Airship  R.  80.  Aeronautics,  vol.  19,  no.  363,  Sept.  30, 
1920.  pp.  243-245,  2  figs.  Designed  for  use  for  long  patrol  cruises  over  sea 
and  particularly  to  obtain  greatest  endurance  and  speed  possible.  Capacity 
is  only  1.250.0Ô0  cu.  ft.,  but  airship  is  said  to  give  performance  in  speed  and 
endurance  equal  to  that  of  R.  33  and  R.  34-  Dimensions:  Overall  length, 
530  ft.;  diameter,  70  ft.;  height,  85  ft.;  engines,  four  of  Wolseley-Maybach 
type  of  230  b.hp. 

Schutte-Lanz.  New  Schutte-Lanz  Construction.  Aviation,  vol.  9,  no.  5,  Oct.  1, 
1920,  p.  165.  Au-ship  has  capacity  of  2.048.360  cu.  ft.,  overall  length  of 650  ft.  8  in.  and  maximum  diameter  of  75  ft.  6  in.  It  is  provided  with  five 
240-hp.  Maybach  motors  which  give  it  maximum  speed  of  62  m.p.h.  Carrying 
capacity  is  37.5  tons. 

ALCOHOL 

Indtjsthi.\l.  Industrial  Alcohol.  Burnell  R.  Tunison.  Jl.  Franklin  Inst.,  vol.  190. 
no.  3.  Sept.  1920,  pp.  373-420,  24  figs.  Notes  on  manufacture  of  alcohol 
for  industrial  purposes.  Nature  and  scope  of  alcohol  industry  and  vast  number 
of  other  industries  in  which  industrial  alcohol  is  a  necessity  are  pointed  out. 
and  favorable  legislation  concerning  industrial  alcohol  and  stimulation  of 
those  industries  which  have  not  yet  attained  their  proper  expansion  in  United 
States. 

Recovery  From  Coke  Oven  Gas.  The  Recovery  of  Industrial  Alcohol  from  Coke 
Oven  Gases.  Gas  World,  vol.  73,  no.  1885,  Sept.  4,  1020.  pp.  1.3-16.  1  fig. 
Bury  &  Ollander  process  for  recovery  of  ethylene  and  its  homologues  from  gases 
of  distillation  by  use  of  sulphuric  acid  and  subsequently  to  convert  acid  sulphates 
into  industrial  alcohol.  Report  of  Fuel  Economy  Committee  of  British  Assn. 
for  Advancement  of  Science. 

See  also  Automobile  Fuels,  Alcohol. 

ALLOYS 

Magnesium.  .New  Magnesium  Alloy  Shows  Much  Promise.  Automotive  Manu- 
facturer, vol.  42,  no.  6,  Sept.  1920,  pp.  33  and  35.  Alloy,  called  Dow  metal, 

brought  out  by  Dow  Chemical  Co,,  Midland,  Mich.  It  is  said  to  contain 
over  90  per  cent  of  metallic  magnesium  and  to  have  specific  garvity  of  1.97 
and  tensile  strength  of  22,000  to  25,000  lb.  per  sq.  in. 

Metallography.  Micrographie  Similarities  Among  Carbon  Steels,  Brasses,  Copper, 
Bronzes  and  Aluminum  Bronzes  (Similitudes  d'aspect  micrographique  existant 
aux  divers  états,  entre  les  alliages  fer-carbone  (aciersl,  cuivre-étaiu  (bronzes 
d'étain) ,  cuivre-zinc  (laitons)  et  cuivre-aluminium  (bronzes  d'aluminium) , 
A.  Portevin.  Comptes  rendus  des  Séances  de  l'Académie  des  Sciences,  vol.  171, 
no.  6,  Aug.  9,  1920[_pp.  350-353,  3  figs.  Experimental  observations.  Photo- 
micrographs. 

See  also  Aluminum  Alloys. 

Phogbess  During  War.  Improvements  in  Alloys  and  Metal  Treatment  (Ueber 
Fortschritte  auf  dem  Gebiet  der  Legierungskunde  und  Metallverarbeitung) 
E.  H.  Schulz.  Metall  u.  Erz,  vol.  17,  nos.  10  and  11,  May  22  and  June  8, 
1920,  pp.  229-233  and  251-256.  Brief  review  of  progress  during  war  in  inves- 

tigation of  constitution  and  recommendations  of  new  alloys,  production 
smelting  and  annealing),  treatment  by  swaging  and  annealing,  and  investiga- 

tion of  properties. 

ALUMINUM  ALLOYS 

Aluminum-Copper.  Foundry  Methods  for  Light  Aluminum:  Copper  Alloys,  Robert 
J.  Anderson.  Chem.  &  Metallurgical  Eng.,  vol.  23.  no.  15,  Oct.  13,  1920,  pp. 
735-737.  Statement  of  melting  and  alloying  practice  in  vogue  in  America  for 
production  of  no.  12  alloy,  and  discussion  of  apparent  advantages  and  dis- 

advantages in  use  of  copper  or  various  copper-rich  hardeners. 
Manufacture  of  Rich  Copper:  Aluminum  Alloys  or  Hardeners,  Robert  .1, 

Anderson.  Chem.  &  Metallurgical  Eng..  vol.  23,  no.  13,  Sept.  29,  1920, 
pp.  617-621.  5  figs.  Describes  methods  in  use  in  aluminum  foundrifs  of  United 
States  for  manufacturing  rich  alloys  of  copper  and  aluminum,  and  details  of 
experiments  carried  out  for  purpose  of  comparing  different  methods. 

Bronzes.  Self  Annealing  in  Aluminum  Bronze,  Austin  B.  Wilson.  Foundry, 
vol.  48,  no.  19.  Oct.  1,  1920,  pp.  776-778,  9  figs.  Results  of  tests  of  self-annealed 
aluminum  bronze. 

Hardness  of.  Hardness  of  Certain  Aluminum  Alloys.  R.  E.  Search.  Metal 
Industry  (N.  Y.).  vol.  18,  no.  9,  Sept,  1920,  pp.  403-405,  6  figs.  Compilation 
of  investigations  of  M.  M-  Leon  Guillet,  Jean  Durand  and  Jean  Galibourg, 
from  Revue  de  Métallurgie.     (To  be  concluded.) 

AMMONIA   COMPRESSORS 

English.  Some  Profitable  Refîections  or  the  Intending  Purchaser  of  Ammonia 
Refrigerating  Plant,  Leuig  Chew.  Cold  Storage  &  Ice  Assn.,  vol.  36,  no.  2, 
1920.  pp.  35:58  and  (discussion),  pp.  59-68,  6  figs.,  on  5  supp.  plates.  Improve- 

ments in  design  and  construction  of  ammonia  compressors  which  are  outcome 
of  reecnt  experimental  work  and  comparative  tests  carried  out  by  H.  J.  West 
&  Co.,  England,  and  other  manufacturers. 

APPRAISAL 

Valuation  and.  Appraisal  and  Valuation  of  Properties.  Mech.  Eng.,  vol.  42, 
no.  10,  Oct.  1920,  pp.  549-561  and  p.  597.  Symposium  at  St.  Louis  meeting 
of  Am.  Soc.  Mech.  Engr.«.  Papers  given  are:  Rational  Valuation — A  Compar- 

ative Study,  James  Rowland  Bibbins;  Price  Levels  in  Relation  to  Value,  Cecil 
F.  Elmes;  The  Cost  of  Organizing  and  Financing  a  Public-Utility  Project, 
F.  B.  H.  Paine;  The  Construction  Period,  H.  C.  Anderson. 

Systems  of  Instruction.  Programs  of  Apprenticeship  and  Special  Training  in 
Representative  Corporations,  J.  V.  L.  Morris.  Am.  Mach.,  vol.  53,  nos.  13, 
16  and  17.  Sept.  23,  Oct.  7  and  Oct.  21,  1920,  pp.  565-568,  657-559  and  765-766, 
15  figs.  Sept.  23:  System  in  use  in  Schenectady  plant  of  General  Electric  Co'y- 
Oct.  7:  System  in  use  in  plant  of  R.  Hoe  &  Co.,  New  York.  Oct.  21:  System 
of  instruction  given  to  trades  apprentices  and  machine  specialists  by  Mergen- 
thaler  Linotype  Co.,  Brooklyn,  N.Y. 

Alcohol.  Alcohol  Fuel  Patents.  Motor  Traction,  vol.  31,  no.  813,  Sept.  27,  1920, 

pp.  310-311,  3  figs.     Legal  considerations  aff"ecting  their  validity. 
Alcohol-Benzol  Mixtures.  Alcohol-Benzol  Fuels  are  Found  Satisfactory  Abroad. 

Power  Wagon,  no.  191,  Oct.  1920,  p.  22.  Higher  efficiency  and  easier  starting 
is  claimed  for  such  fuels  by  London  General  Omnibus  Co.  who  have  experimented 
3vith  them  under  service  conditions.  Mixtures  used  have  been  50  per  cent 
alcohol  and  benzol. 

AUTOMOBILES 

Air  Propeller-Operated.  The  Air-Propeller  Automobile  '  (Das  Luftschrauben- 
Automobil).  Allgemeine  Automobile-Zeitung,  vol.  21,  no.  33,  Aug.  14,  1920, 
p.  23,  1  fig.     Discussion  of  its  advantages  and  disadvantages. 

Aluminum  Parts.  Machining  Aluminum  Automobile  Parts.  Machy.  (N.  Y.), 
vol.  27,  no.  2,  Oct.  1920,  pp.  115-119,  9  figs.  Machining  operations  performed 
in  construction  of  Essex  car  built  by  Hudson  Motor  Car  Co.,  Detroit,  Mich. 

Clutches,  Machining.  Machining  Cluth  Parts  on  Turret  Lathes.  Machy.  (N.Y.), 
vol.  27.  no.  2,  Oct.  1920,  pp.  156-159.  11  figs.  Toohng  equipment  used  in 
plant  of  Borg  &  Beck  Co.,  Chicago,  111.,  for  machining  automobile  clutches. 

Italian  Types.  The  35.8  H.  P.  8-Cylindered  Isotta-Fraschini.  Auto,  vol.  25, 
no.  38,  Sept.  16,  1920,  pp.  962-965,  10  figs.     Italian  type.     (To  be  continued.) 

Specifications.  British  Standard  Dimensions  for  Body  Spaces  and  Frame  Ends 
for  Chassis  for  Private  Automobiles.  British  Eng.  Standards  Assn.,  no.  100, 
1920,  8  pp.,  4  figs.     Specifications  approved  in  March  1920. 

Wheels.     Indestructible  Pressed  Steel  Double  Disc  Wheels.     Automotive   Manu- 
facturer, vol.  42,  no.  6,  Sept.  1920,  pp.  30-31,  1  fig.     Built  on  triangle  principle 

and  equipped  with  Firestone  demountable  rim. 
See  also  Garages;  Tires,  Rubber. 

AVIATORS 

Physiology  of.  Physiological  Effects  of  Insufficient  Oxygen  Supply,  J.  Barcroft. 
Nature  (Lond.),  vol.  106,  no.  2656.  Sept.  23,  1920,  pp.  125-129.  Prom 
presidential  address  delivered  at  Physiology  Section,  British  Assn.  for  Advance- 

ment of  Science. 

B 
BALLOON  FABRICS 

FiREPROOFtNG.  The  Fireproofing  of  Sacking,  Tent  Linen  and  Balloon  Material 

(Die  Impragnierung  von  Saekstoffen,  Zeltleinen  und  Ballonstofi"en  gegen Feuer),  W.  Hacker.  Feuerwehrtechnische  Zeitschrift,  vol.  8,  nos.  13-14,  July 
5-20,  1920,  pp.  109-112.  Of  all  the  media  for  rendering  textiles  fireproof, 
ammonia  sulphate  and  ammonium  phosphate  are  said  to  be  the  most  expedient. 
Description  of  various  foreign  and  domestic  patents. 

BEAMS 

Calculation  of  Size.  Short  Cut  to  Accurate  Calculations,  E.  I.  Freese.  Am. 
Architect,  vol.  118,  no.  2336,  Sept.  29,  1920,  pp.  416^18,  2  figs.  Tables  for 
calculating  sizes  of  timber  beams  and  steel  firders. 

Reinforced-Concrete..  Control  Cement  Content  by  Field  Beam  Tests.  Marshall 
G.  Findley.  Eng.  News-Rec,  vol.  85,  no.  15,  Oct.  7,  1920,  pp.  703-704,  2  figs. 
Machine  devised  on  New  Orleans  inner  harbor  canal,  which  measures  breaking 
load  of  large  concrete  beams. 

BEARINGS 

Expanding  OF.  Expanding  Bronze  Bearings,  C.  M.  Cross.  Elec.  Jl.,  vol.  17.  no.  10, 
Oct.  1920,  pp.  452-453,  1  fig.  Method  for  expanding  loose  armature  bearings of  electric  motors. 

Self-Lubricating  Bushings.  New  Bearing  Material  Announced  after  6  Years' Tests,  Charles  H.  Fish.  Belting  &  Transmission,  vol.  17,  no.  7,  Oct.  5,  1920, 
pp.  37-38.  Description  of  cellugraph,  a  self-lubricant  bushing  made  of  hard 
wood  impregnated  by  long  and  carefully  followed  chemical  treatment,  which 
is  said  to  form  basis  of  practically  inexhaustible  supply  of  lubricant. 

BEARINGS,   BALL 

Load-Carrying  Capacity.  Load-Carrying  Capacity  of  the  Single-Row  Groove- 
Type  Ball  Bearing,  Arvid  Palmgren.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  4, 
Oct.  1920,  pp.  335-339.  9  figs.  Methods  of  investigating,  both  theoretically  and 
experimentally,  carrying  capacity  of  ball  bearings,  followed  by  SKF  Co., 
Gothenburg,  Sweden. 

Standard  Allowances.  Ball  Bearing  Allowances  (Kugellagerpassungen),  Friedrich 
Weidmann.  Betrieb,  vol.  2,  no.  13,  July  1920,  pp.  325-330,  4  figs.  Critical 
discussion  of  the  allowances  heretofore  employed  for  ball  bi^arings  and  recom- 

mendations for  the  development  of  a  unit  system,  taking  into  consideration 
the  work  of  the  German  Industry  Committee  on  Standards  (NDI). 
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CASTINGS 

.Nox-Febroc8.  Heat  Control  in  Non-ferrous  Melting,  John  Arnot.  Foundry,  vol.  48, 
no.  19,  Oct.  1,  1920,"  pp.  766-767.  Influence  exerted  by  temperature  at  pouring in  quality  of  non-ferrous  castings.  British  methods  of  measuring  temperature 
are  outlined  and  instruments  described.  Paper  read  before  Instn.  British 
Foundrymen. 

CEMENT.   PORTLAND 

Specifications.  British  Standard  Specification  for  Portland  Cement.  British  Eng. 
Standards  Assn.,  no.  J2, 1920, 18  pp.,  6  figs.  Specifications  approved  on  Aug.  5, 
1920. 

Tests.  On  Long-Time  Tests  of  Portland  Cement,  Hydraulic  Lime,  and  Volcanic 
Ashes,  I.  Hiroi.  Jl.  College  of  Eng.,  Tokyo  Imperial  University,  vol.  10,  no.  7, 
June  30,  1920,  pp.  155-172,  32  figs,  on  10  supp.  plates. 

CHEMICAL   INDUSTRY 

Developments.  Recent  developments  in  Chemical  Plant  and  Machinery,  W.  B. 
Davidson.  Chem.  Trade  Jl.  &  Chem.  Engr.,  vol.  67.  no.  1741.  Oct.  2,  1920. 
pp  435-438.  Developments  in  England  in  manufacture  of  sulphuric  acid, 
developments  in  German  chemical  plant,  and  survey  of  patents  and  inventions. 

New  York  Exposition.  Sidelights  on  the  Chemical  Exposition.  Chem.  and 
Metallurgical  Eng.,  vol.  23.  no.  14,  Oct.  6.  1920.  pp.  653-657,  4  figs.  Notes 
on  new  developments  as  featured  at  Sixth  National  Exposition  held  in  New 
York,  September  20  to  25. 

■  CHRONOMETERS 

Regulating  Mechanism.  Regulating  Mchanism  of  Chronometers  (Sur  les  organes 
(églants  des  chronomètres),  Jules  Andrade.  Comptes  rendus  de?  Séances  de 
TAcadémie  des  Sciences,  vol.  171,  no.  9,  Aug  30,  1920,  pp,  458-461.  Proposed 
simplification  of  present  system  employing  spiral  springs. 

CENTRAL  STATIONS 

Coal  Storage.  Effect  of  Coal  Situation.  Elec.  World,  vol.  76,  no.  16,  Oct.  16.  1920, 
pp.  772-775.  Reports  from  54  centra!  stations  show  storage  one-thrid  normal. 
Prices  average  176  per  cent  higher,  economy  and  boiler  rating  are  much  impaired 
and  operating  difficulties  are  greatly  increased. 

Financing.  Central-Station  Financing,  H.  M.  Addinsell.  Elec.  World,  vol.  76, 
no.  15.  Oct.  9,  1920.  pp.  725-727.  Proper  ratio  of  debt  to  capitalization  and 
of  earnings  to  interest.  From  paper  read  before  Assn.  of  Edison  Illuminating 
Companies. 

COAL 

Distillation  of.  .  Extraction  of  Different  Products  from  Distillation  of  Coal. 
Process  and  installations  of  the  Société  du  Gaz  de  Paris  (L'extraction  des  diffé- rents produits  de  la  distillation  de  la  houille.  Procédés  et  installations  de  la 
Société  du  Gaz  de  Paris).  A.  Grebel.  Génie  Ci\il.  vol.  77.  no.  9,  Aug.  28,  1920. 
pp.  165-170,  13  figs.     Recuperation  of  naphthalene  and  benzol. 

Economic  Selection  of.  Economic  Selection  of  Coal,  A.  L.  Booth.  Iron  and 
Steel  Inst-,  Meeting,  Sept.  21-22,  1920.  paper  no  la,  9  pp..  16  figs,  on  supp. 
plate.  Photoroicrographic  studies  of  coal  and  conclusions  as  to  their  suitability 
for  various  kinds  of  work.  Only  coals  in  commercial  use  in  England  are 
considered.  It  is  determined  for  example,  that  Humic  coals,  which  contain 
fair  proportion  of  cuticle  or  spores,  are  most  suitable  for  steam  raising. 

Storage.  Bituminous  Coal  Storage  Practice,  H.  H.  Stock.  C.  W.  Hippard.  W.  D. 
Langrty.  University  of  Illinois  Bui.,  Eng.  Experiment  Station.  Bui.  no. 
116,  157  pp.,  75  figs.  Data  obtained  from  replies  received  from  questionnaire 
sent  to  representative  individuals  and  companies,  from  investigations  made 
by  writers  of  fires  in  coal  piles  which  have  occurred  in  various  parts  of  the 
county,  and  from  information  furnished  by  Fuel  Conservation  Section  of 
US.  Railroad  Administration. 

-       COAL  GAS 

AiJDiNG  Water  Gas  to.  Advantages  and  disadvantages  of  Adding  Water  Gas  to 

Illuminating  Gas  (Avantages  et  inconvénients  de  l'adjonction  du  gaz  à  l'eau 
au  gaz  d'éclairage),  H.  Pfeiffer,  Journal  des  Usines  à  Gaz,  vol.  44,  nos.  16 
and  17,  Aug.  20,  and  Sept.  5,  1920.  pp.  253-255  and  266-271.  Conference 
delivered  before  Union  of  Gas  and  Water  Technicians  of  Saxony  and  Thuringia. 
From  Jourrnal  f  iir  Gasbeleuchtung. 

Firedamp.  Effects  of  Earth  Pressure  in  Coal  Mining  ((Quelques  effets  de  pressions  de 
terrains  dans  les  exploitations  houillères),  L.  Morin.  Bulletin  et  comptes 
rendus  mensuels  de  la  Société  de  l'Industrie  minérale,  vol.  17.  no.  3.  May-June 
1920.  pp.  229-274,  2  figs.  Sudden,  disengagements  of  firedamp  are  explained 
as  resulting  from  mechanical  actions  on  coal  produced  by  great  pressures  it  has 
borne  in  terrestrial  movements,  as  also  from  pressures  to  which  it  might  have 
been  subjected  in  recent  times.  It  is  therefore,  concluded  that  study  of 
instantaneous  vibrations  of  firedamp  should  be  linked  with  examination 
of  pressures  that  have  existed  in  region.  Points  to  consider  in  coal  mining 
for  preventing  sudden  escape  of  firedamp  are  also  formulated. 

See  also  Mine  Rescue  Work. 

COAL  MINING 

Culm.  Removing  BoUer  Ash  Burned  Coal  and  Slate  from  the  Coal  in  a  Culm  Bank, 
Dever  C.  Ashrbead.  Coal  Age,  vol.  18.  no.  16,  Oct.  14,  1920.  pp.  796-798, 
3  figs.     Problems  involved  in  preparation  of  anthracite  from  culm  banks. 

Stripping.  A  Modern  Coal  Stripping  Installation,  Excavating  Engr.,  vol.  14, 
no.  8,  Oct.  1920»  pp.  959-961,  2  figs.  Description  of  allied  Coal  Co.'s  instal- 

lation in  Ohio  with  special  reference  to  operation  of  coal-stripping  and  coal- 
loading  shovels. 

See  also  ExploHvea,  Safety  Devices. 

COAL  POCKETS 

Design.  Coal  Pockets — A  Construction  Opportunity,  W.  G.  Kaiser.  Concrete, 
vol.  17,  no.  4,  Oct.  1920,  pp.  120-122.  5  figs.  Coal  pockets  equipped  with 
power-driven  conveyors  for  unloading  coal  from  cars  into  bins  and  with  gravity 
chutes  for  transferring  it  from  bins  to  wagons  or  trucks  for  delivery. 

COAL  STORAGE 

Fires.  Typical  Fires  in  Stored  Coal,  W.  D.  Langtry.  Power,  vol.  52,  no.  14,  Oct.  5. 
1920,  pp.  546-547,  10  figs.  From  records  of  fires  compiled  by  U.  S.  Fuel 
Administration  for  Illinois. 

COMBUSTION 

Air  Preheaters.  Recuperation  of  Heat  in  Products  of  Combustion  with  Air 
Preheaters  (Sur  la  récupération  de  chaleur  sensible  dans  les  produits  de  la 
combustion  par  l'emploi  de  l'air  chaud),  G.  Bastien.  Chaleur  et  Industrie, 
no.  5,  July-Aug.  1920,  pp.  297-301.  Results  of  tests  showing  economical 
value  of  air  preheaters. 

CONCRETE 

Aggregates,  Proportioning.  Surface  Area  of  Sand  Determined  by  Volume- 
Moisture  Relations,  R.  B.  Young  and  W.  D.  Walcott.  Eng.  World,  vol.  17, 
no.  4,  Oct.  1920.  pp.  243-245,  5  figs.  Results  of  tests  carried  out  in  laboratories 
of  Hydro-Electric  Power  Commission  of  Ontario  as  part  of  extended  research 
being  conducted  there  into  problem  of  concrete  proportioning. 

Aggregates,  Testing.  Making  sure  of  the  Concrete  Batch.  Sci.  Am.  vol.  123, 
no.  15,  Oct.  9,  1920,  p.  379,  1  fig.  Apparatus  for  testing  aggregates,  developed 
at  United  States  Bur.  of  PubUc  Roads. 

Alkali  Soils,  Action  of.  Concrete  in  Alkali  Soils  and  Waters,  A.  S.  Dawson.  Jl. 
Eng.  Inst,  of  Canada,  vol.  3.  no.  10.  Oct.  1920,  pp.  476-493.  Experimental 
work  by  Concrete  Committee  of  Eng.  Inst,  of  Canada.  It  has  so  far  been  found 
that  in  concrete  of  high  density,  where  absorption  of  alkali  ground  water  is 
mainly  at  surface  of  concrete,  action  is  relatively  slow  and  is  largely  in  the 
nature  of  surface  action,  gradually  extending  to  interior;  presence  of  alkali  soil 
solutions  does  not  retard  setting  of  cement;  action  is  more  rapid  in  weaker 
mixtures  and  mixtures  of  low  density.  , 

Research.  Notes  on  Recent  Developments  in  Concrete,  H.  C.  Boyden.  Jl.  Am. 
Waterworks  Assn.,  vol.  7,  no.  5,  Sept.  1920,  pp.  672-682.  Research  work 
conducted  at  Structural  Materials  Research  Laboratory  at  Lewis  Institute, Chicago. 

CONCRETE  BLOCKS 

Brick  vs.  Comparative  Cost  of  Laying  Block  and  Brick,  A.  J.  R.  Curtis.  Concrete, 
vol.  17.  no.  4,  Oct.  1920,  p.  130.  1  fig.  Figures  obtained  in  actual  cases  show 
greater  economy  of  concrete  block. 

CONCRETE   CONSTRUCTION 

Portable  Track  and  Cars  for.  Use  of  Portable  Track  and  Cars  in  Concrete 
Construction,  William  Wren  Hay.  Concrete,  vol.  17,  no.  4,  Oct.  1920,  pp. 
128-130,  1  fig.     Table  giving  costs  of  loading  and  unloading  materials. 

CONCRETE   CONSTRUCTION,   REINFORCED 

Office  Bitilddings.  Reinforced  Concrete  Office  Buildings  for  New  York  City. 
Eng.  World,  vol.  17,  no.  4,  Oct.  1920.  pp.  233-235,  1  fig.  Proportions  for 
concrete  used  in  building  under  construction  for  Western  Electric  Co.  are 
generally  1:  2:  4  but  in  certain  columns  richer  mixture  is  used.  Specifications 
require  use  of  13^  in.  stone. 

CONCRETE,   REINFORCED 

Flat-Slab.  Concrete  Flat  Slab  Regulations.  Eng.  World,  vol.  17,  no.  4.  Oct. 
1920,  pp.  239-240.     Adopted  by  New  York  City  as  standard. 

Roof  Trusses.  Concrete  Trusses  and  Cantilever  Girders  in  Theatre.  Eng.  News- 
Rec,  vol.  85,  no.  13.  Sept.  23,  1920.  pp.  604-605.  4  figs.  Roof  cost  reduced  by 
substituting  concrete  for  steel.  Balcony  has  hea\'y  girders  and  long  cantilevers in  theatre  at  Cleveland,  O. 

CONDENSERS,   STEAM 

Naval.  Service  Experience  with  Condensers,  G.  B.  Allen.  Shipbuilding  &  Ship- 
ping Rec,  vol.  16,  no.  14.  Sept.  30.  1920,  pp.  395-396;  also  Eng..  vol.  110. 

no.  2856,  Sept.  24.  1920,  pp.  423^24,  1  fig.  Analysis  of  causes  of  failure  of 
naval  condenser  tubes,  with  suggestions  as  to  their  prevention.  Paper  read 
before  Inst,  of  Metals. 

CORROSION 

Iron  and  Steel.  The  Influence  of  Copper,  Manganese  and  Chromium  and  Some 
of  their  Combinations  on  the  Corrosion  of  Iron  and  Steel,  E.  A.  Richardson 
and  L.  T.  Richardson.  Gen.  Meeting  of  Am.  Electrochera,  Soc,  Sept.  30-Oct. 
2,  1920.  paper  no  13.  pp.  123-125,  6  figs. 

CRANKCASES 

Machining  Operations.  Machining  Operations  on  a  Six-Cylinder  and  Crankcase 
Block.  P.  M.  Heldt.  Automotive  Industries,  vol.  43,  no.  15.  Oct.  7,  1920, 
pp.  712-716,  12  figs.  Practice  of  casting  top  half  of  crankcase  integral  with 
cylinder  block,  first  apphed  in  connection  with  four-cylinder  entwines,  has 
recently  been  adopted  for  six-cylinder  construction.  Milling  and  drilling  work 
which  has  to  be  done  on  block  in  preparation  for  attachment  of  other  parts 
is  described. 
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ELECTRIC  GENERATORS,  A.   C. 

Design.  Factors  Determining  Generator  Design,  F.  D.  Newbury,  R.  B.  Williamson 
and  W.  J.  Foster.  Elec.  World,  vol.  76.  no.  16.  Oct.  16,  1920.  pp.  779-783, 
S  figs.  Principal  dimensions  and  weights  of  32,500-kwa..  12,000-volt,  three- 
phase,  25-cycle,  I50-r.p.m.,  Westinghouse  waterwheel-driven  generators 
installed  in  new  100.000  hp.  extension  of  Niagara  Falls  Go. 

ELECTRIC   LAMPS,   INCANDESCENT 

Watertight  Fittings.  British  Standard  Specification  for  Watertight  Fittings  for 
Incandescent  Electric  Lamps.  British  Eng.  Standards  Assn.,  no.  97,  1920, 
33  pp.,  3S  figs.     Specifications  approved  on  Aug.  5,  1920. 

ELECTRIC  LOCOMOTIVES 

Overloads  on  Motor  Armatures.  Effect  of  Short-Time  Overloads  on  Railway 
Motor  Armatures.  J.  K.  Stotz.  Elec.  Jl.,  vol.  17,  no,  10.  Oct.  1920.  pp.  473-474, 
2  figs.  Graphs  showing  comparative  temperature  rises  on  field  coils  of  ventilat- 

ed and  non-ventilated  motors  having  same  continuous  capacity. 

Repair  Costs.     The  Logical  Unit  for  Comparing  Repair  Costs  of  Electric  Locomotives 
and  Cars.  Hugh  Pattison.     Elec.  JI..  vol.  17,  no.  10.  Oct.  1920,  pp.  475-477. 
Kilowatt-hour  input  to  locomotive  or  car  is  thought  to  be  much  more  correct 
and  convenient  unit  than  locomotive-mile  or  train-mile  units. 

See  also  locomotives  Diesel-Electric- 

ELECTRIC  MOTORS 

Installation.  Lining  up  a  Motor  for  Shafting  or  Machine  Drive,  K.  A.  Reed. 
Power,  vol.  52,  no.  12,  Sept.  21,  1920.  pp.  459-461,  4  figs.  How  to  install 
motor  on  ceiling,  wall  or  floor  and  line  it  up  to  shafting  is  explained  and  methods 
of  handling  motor  during  installation  are  given. 

ELECTRIC   MOTORS,   A.   C. 

Induction.  Induction  Motor  Core  Losses.  P.  L.  Alger  and  R.  Eksergian.  Jl.  Am. 
Inst.  Elec.  Engrs.,  vol.  39.  no.  10.  Oct.  1920,  pp.  906-920,  17  figs. 

Reconnecting  Two-Phase  Induction  Motors,  A.  C.  Roe.  Elec.  World, 
vol.  76.  no.  14.  Oct.  2.  1920.  pp.  6S3-6S4,  30  figs.,  on  supp.  plate.  Tables  and 
winding  diagrams  giving  information  necessary  for  connecting  two-pole  to 
twelve-pole  motors. 

ELECTRIC  MOTORS.  D.   C. 

Mints  Installations.  Treatment  of  Direct-Current  Motorsf  or  Mining  Conditions, 
T.  H.  Arnold.  Power,  vol.  52.  no.  15.  Oct.  12,  1920.  pp.  582-5S3.  2  figs. 
Ad\Tses  dipping  and  baking  armatures  in  field  coils  systematically.  Dipping 
and  baking  process  in  described. 

ELECTRIC   PLANTS 

Load  Factor.  The  Measurement  of  Maximum  Demand  and  the  Determination  of 
Load  Factor,  Perry  A.  Borden.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  10, 
Oct.  1920.  pp.  875-887,  14  figs.  Determination  of  load  factor  with  a  view 
to  rate  making.  Survey  of  present  situation.  Comparison  of  performance 
of  a  number  of  demand-measuring  devices. 

ELECTRIC   RAILWAYS 

Braking,  Regenerative.  Electric  Braking  of  Direct-Current  Vehicles,  W.  M. 
Hutchinson.  Elec.  Jl.,  vol.  17,  no.  10,  Oct.  1920.  pp.  471-473,  5  figs.  Fun- 

damental principles  involved. 

Multiple-Unit  Train  Operation,  S.  B.  Schenck.  Elec.  JL,  vol.  17,  no.  10, 
Oct.  1920,  pp.  457-460,  6  figs.     Types  of  multiple-unit  controls. 

Operation.  The  Scientific  Arrangement  of  Schedules,  Edward  Dana.  Elec.  Ry. 
Jl..  vol.  56.  no.  14.  Oct.  2,  1920.  pp.  647-651,  7  figs.  Close  relation  of  efficient 
schedules  to  economical  operation.  Eight-hour-day  problem  as  worked  out 
on  Boston  Elevated  Railway. 

Protection  of  Electrical  Equipments.  Methods  of  Protecting  Electrical  Equip- 
ments, Lynn  G.  Riley.  Elec.  Jl.,  vol.  17,  no.  10.  Oct.  1920,  pp.  453-456, 

12  figs.     Method*  of  protecting  electricl  equipments  on  cars  and  locomotives. 

ELECTRIC   SWITCHES 

Oil.  Oil  Circuit  Breaker  Arrangements  and  Switching  Schemes  for  Steel  Mills, 
G.  P.  Wilson.  Elec.  JI...  vol.  17,  no.  9.  Sept.  1920.  pp.  402-410.  15  figs. 
Schematic  diagram  of  power  plants  and  mill  equipment  located  in  five  separate 
mills  of  one  large  company. 

Oil  Switches  for  Large  Electrical  Supply  Systems.  Eng.,  vol.  130,  no.  3375, 
Sept.  3.  1920.  pp.  220-222,  9  figs.     Critical  study  of  present  designs. 

The  Phenomena  of  Switching  in  Oil  and  the  Possibilities  of  Standardizing 
the  Apparatus,  P.  Charpentier.  Elecn.,  vol.  84,  no.  2196.  June  18,  1920. 
pp.  668-670.  Paper  read  before  Union  des  Syndicats  de  l'Electricité.  This 
organization  is  about  to  draw  up  standard  rules  for  oil  switching  apparatus. 
Lines  along  which  standards  are  practicable  are  discussed  in  article.  Translated 
from  Revue  Electrique. 

ELECTRIC  TRANSMISSION 

Long-Distance.  Power  Required.  The  Power  Required  for  Long  Distance 
Transmission.  Radio  Rev.,  vol.  1.  no.  12,  Sept.  1920.  pp.  598-608,  S  figs. 
Formula  and  graphs.  Distances  considered  are  1000,  2000,  3000,  5000  and 
10,000  km. 

ELECTRIC  TRANSMISSION  LINES 

Automatic  Protective  Devices.  Automatic  Protective  Devices  for  Alternating- 
Current  Systems.  A.  E.  McCoU.  Jl.  Instn.  Eire.  Engrs.,  vol.  58,  no.  293.  July 
1920,  pp.  525-543  and  (discussion)  pp.  543-554,  40  figs.  Survey  of  recent 
developments. 

Economics  op.  Economic  Study  of  Secondary  Distribution.  P.  O.  Reyneau  and 
Howard  P.  Seelye.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no,  10,  Oct.  1920. 
pp.  861-874.  13  figs.  Problems  taken  up  are  (')  new  lines  in  thinly  populated 
districts  where  load  will  probably  build  up  rapidly,  (2)  old  lines  in  residence 
districts  well  built  up  where  revision  is  necessary  to  care  for  slowly  increasing 
load,  (3)  old  lines  in  districts  with  heavy,  increasing  load  such  as  business 
districts,  and  (4)  exceptional  installations  such  as  for  permanent  loads  with 
no  increase  or  for  a  decreasing  load.  Equations  and  curves  are  derived  and 
constructed  and  their  application  explained. 

High-Tension.  Calculation  of  Electric  Transmission  Lines  by  Means  of  Vectorfr 
Representing  Real  Quantities  (Sur  le  calcul  des  lignes  électriques  par  l'emploi 
de  fonctions  victorielles  en  notations  réelles),  André  Blondel  Comptes  rendus 
des  Séances  de  l'Académie  des  Sciences,  vol  171,  no.  11,  Sept.  13.  1920,  pp. 
504-509.  Suggests  system  of  compU(,ing  elements  of  high  tension  electric- 
transmission  lines  without  introducing  imaginary  quantises. 

Three-Phase.  The  Electrical  Properties  of  Three-Phase  Transmission  Lines,  E. 
Parry.  English  Elec.  JL,  vol.  1,  no.  2,  April  1920.  pp.  54-68,  4  figs.  Compila- 

tion of  tables  and  data  for  use  of  departmental  offices  in  designing  transmission- lines. 

ELECTRIC  WELDING,   ARC 

Strength  op  Joint.  Notes  on  Electric  Welding,  Henry  S.  Rawdon  and  O.  H. 
Eschholz.  Mech.  Engr.,  vol.  42,  no.  10,  Oct.  1920,  pp.  567-574,  21  figs. 
Electric  welding  of  steel.  Data  on  strength  of  joint  and  properties  of  arc- 
fused  metal.     Papers  read  before  Washington  Section  of  Am.  Soc.  Mech.  Engrs. 

ELECTRIC  WELDING.   RESISTANCE 

Percussive  Welding.  Developments  in  Electro-Percussive  Welding.  Iron  Age, 
vol.  106.  no.  17,  Oct.  21.  1920.  pp.  1040-1041.  6  figs.  Quantity  production  of 
duplicate  parts.  Dissimilar  metals  joined  and  cutting  tools  attached  to  low 
grade  shanks.     Paper  read  before  American  Welding  Society. 

ELECTRODES 

See  Electric  Furnaces,  Electrodes  for. 

ELECTROPLATING 

See  Brass,  Electric  Deposition  of. 

EMPLOYEES 

Shop  Magazines  for.  Gaging  Employees'  Magazine  Results,  John  T.  Bartlett. 
Ani.  Mach.,  vol.  53.  no.  13.  1920,  pp.  589-591.  Writer  tells  of  means  of 
estimating  results  obtained  by  means  of  such  papers,  and  also  of  means  of 
getting  results  through  them. 

EMPLOYMENT    MANAGEMENT 

Interviewing  Applicants.  The  Art  of  Interviewing,  R.  T.  Fennell.  Indus. 
Management,  vol.  60,  no.  4,  Oct.  1920,  pp.  310-311.  Requirements  of  successful interviewing. 

The  Art  of  Interviewing  Applicants.  Russell  J.  Waldo.  Indus.  Manage- 
ment, vol.  60,  no.  4,  Oct.  1920.  pp.  273-277.  14  figs.  Procedure  followed  in 

employment  department  of  representative  firms.  System  of  keeping  records 
of  applicants. 

Methods  of  Hiring  Men.  Methods  of  Hiring  and  Training  Men,  Henry  S.  Day. 
Elec.  JL.  vol.  17,  no.  10,  Oct.  1920.  pp.  447-451.  6  figs.  Methods  used  by 
Mechanical  Department  of  Kansas  City  Railways. 

ENGINEERING   SCHOOLS 

Co-operative  Course.  A  new  Co-operative  Course  in  Electrical  Engineering, 
W.  H.  Timbie.  Gen.  Elec.-Rev..  vol.  23,  no.  9.  Sept.  1920,  pp.  784-790. 
Co-operative  course  given  by  General  Electric  Co.  and  Massachusetts  Institute 
of  Technology.  Practical  training  is  given  in  six  thirteen-week  periods  during 
last  three  years  of  five-year  course. 

ENGINEERING   SOCIETIES 

Federated  American  Engineering  Societies,.  Am. -Soc.  C.  E.  Arguments  for 
and  Against  Federation,  Eng.  News-Rec,  vol.  85,  no.  14,  Sept.  30,  1920, 
pp.  663-665.  Membership  receives  presentation  of  opposing  views  prior 
to  voting  on  question  of  joining  the  new  organization. 

ENGINEERS 

Civic  Activities,  Italy.  The  National  Convention  of  the  Italian  Engineers  at 
Naples  (11  convehno  nazionale  degli  ingegneri  italiani  a  Napoli).  Asso- 
ciazione  nazionale  degli  Ingegneri  italiani  Giornale  ufficiale.  vol.  1,  no.  21, 
July  30,  1920,  pp.  157-161.  Summary  of  proceedings  of  National  Convention 
of  Italian  Engineers  held  at  Naples,  May  20  to  25,  1920.  One  of  topics  dis- 

cussed was,  "Civic  Activities  of  Engineers." 

Participation  in  Civic  Affairs.  Responsibilities  of  Technical  Men  and  Obliga- 
tions of  the  People,  Warren  G.  Harding.  Chem.  Eng  (N.  Y.),  vol.  28,  no.  9. 

Sept.  1920,  pp.  309-310.  Opinion  is  expressed  by  writer  that  "representatives of  the  engineering  professions  should  sit  in  our  state  and  national  legislative 
bodies,  instead  of  being  merely  the  administrative  agents  of  the  great 
engineering  projects  that  our  intensive  civilization  now  demands  shall  have- 

greater  fruition."  , 
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GARAGES 

Concrete.  Concrete  Cantilever  Construction  in  Chicago  Garage,  Eng.  News-Rec, 
vol.  S5.  no.  13  Sept.  23.  1920,  pp.  609-611,  3  figa.  Single  and  double  cantilever 
beams  support  11-ft.  span  of  floor  and  roof  slab  and  carry  50-ft.  monitor 
trusses. 

GAS 

Calorific  Value.  Advantages  of  a  Reasonable  Standard  of  Calorific  Value  for 
City  Gas — Experiences  in  Canada,  Arthur  Hewitt.  Am.  Gas  Light  Assn. 
Monthly,  vol.  2.  no.  10,  Oct.  1920.  pp.  595-598.  1  fig.  Minimum  calorific 
standard  of  150  B.t.u.  was  fixed  by  Canadian  government  as  temporary  measure 
in  Nov,  1919,  and  was  to  be  continued  for  a  period  of  four  months.  Results 

realized  are  said  to  have  been  "most  satisfactory  to  all  interests  concerned." 

GAS  ENGINES 

Governing.  Stabilized  Governing,  Oscar  C.  Roos.  Sci.  Am.  Monthly,  vol.  2, 

no.  2,  Oct.  1920,  pp.  141-144.  9  figs.  "Dead  beat"  governor  for  auto-truck 
radio  plants. 

GAS  MAINS 

Submerged.  Laying  Submerged  Gas  Mains,  D.  L.  Hill.  Gas  Age,  vol  46,  no.  6, 
Sept.  25,  1920,  pp.  213-215,  1  fig.  Particulars  of  various  submerged  mains, 
notably  Astoria  72-in.  double  line,  Toronto  12-in.  line,  and  36-in.  water  main 
across  Narrows,  New  York  Harbor. 

See  also  Molding  Methods,  Large  Gas  Mains, 

GAS  PRODUCERS 

Mechanical.  Smith  Mechanical  Gas  Producer,  Power,  vol.  52,  no.  15,  Oct.  12,  1920, 
pp.  572-573,  2  figs.  Type  of  gas  producer  in  which  fuel  is  distributed  mechan- 

ically over  bed  and  poking  done  automatically,  developed  by  Smith  Gas 
Engmeering  Co.,  Dayton,  Ohio. 

Tar  Recovery  in.  The  Recovery  of  Fiaels  at  Low  Temperatures  (Die  Entstehung 
der  Brennstofîe  bei  tiefen  Tempera turen),  H.  Gwodz.  Oel-  u.  Gasmaschine, 
vol.  17,  no.  8,  Aug.  1920,  pp.  119-125,  7  figs.  Details  of  various  patented  gas 
producers  provided  with  tar-recovery  apparatus. 

GASES 

DcsT  Precipitation  in.  A  New  Electrical  Precipitation  Treater,  Motoji  Shibusawa 
and  Yasujiro  Niwa.  Jl.  Arh.  Inst.  Elec.  Engrs.,  vol.  39,  no.  10,  Oct.  1920, 
pp.  890-903,  35  figs.  Treater.  as  in  case  of  modern  type,  consists  of  metal 

'  cylinder  as  passive  electrode  and  metal  "wire  suspended  along  center  of  cylinder 
•■•■  as  active  electrode;  only  difference  being  that  electrodes  in  their  treater  are 

entirely  separated  with  dielectric  substances  such  as  glass,  procelain,  etc. 
Treater  was  developed  as  result  of  experience  at  Electrotechnical  Laboratory 
in  Tokyo,  Japan,  and  has  been  recently  applied  to  treater  at  Nikko  Copper 
Refining  Works.     Theory  of  new  treater  is  given  in  detail, 

GASOLINE 

Recovery  from  Natural  Gas.     See  Natural  Gas,  Gasoline  Hecovry  from. 

Situation  in  U.  S.  The  Gasoline  Situation.  R.  L.  Welch.  Jl.  Soc.  Automotive 
Engrs.,  vol.  7,  no.  4.  Oct.  1920,  pp.  353-355.  Statistics  regarding  oil  production 
and  consumption  in  U.  S. 

Substitutes  for.  New  Gasoline  Substitute  an  Alcohol  Derivative.  Automotive 
Manufacturer,  vol.  42.  no.-  6.  Sept.  1920.  pp.  24  and  26.  Fermogas,  manu- 

factured by  Fermogas  Corporation,  New  York.  It  is  described  as  specially 
denatured  alcohol  wherein  denaturizing  agent  is  petroleum  or  coal  tar  derivative. 

GASOLINE  ENGINES 

Centrifugal  Oil  Cleaner.  Experimental  Centrifugal  Oil  Cleaner  Attached  to 
Liberty  Engine.  Automotive  Industries,  vol.  43,  no.  13,  Sept.  23,  1920, 
pp.  610-611,  3  figs.  Device  designed  and  developed  by  Installation  Branch, 
Power  Plant  Section,  and  constructed  in  shops  at  McCook  Field. 

GEARS 

Bevel.  Chordal  Thickness  of  Tooth  and  Corrected  Pitch  Depth  of  Bevel  Gears, 
C.  W.  Mapes.  Machy.  (N.  Y.).  vol.  27,  no.  2,  Oct.  1920,  pp.  169-170,  1  fig. 
Diagram  showing  dimensions  and  angles  used  in  determining  chordal  thickness 
and  corrected  pitch  depth  of  bevel  gear  teeth. 

Calipers  for.  The  "Sykes"  Gear  Tooth  Caliper.  Machy.  (Lond.),  vcl.  16,  no.  418, 
Sept.  30,  1920,  pp.  8-4-805,  2  figs.  Type  of  gear  caUper  that  enables  gear 
teeth  to  be  gaged  with  one  setting  only. 

Helical.  Calculation  of  Helical  Gears  with  Axes  at  Right  Angles  (Calcul  des 
engrenages  hélicoidaux  à  axes  rectangulaires),  Jean  Bertrand.     Vie  Technique 
6  Industrielle,  vol.  1.  no.  12,  Sept.  1920.  pp.  489^94,  8  figs.     Formula  and 
graphs  for  designing  such  gears. 

HoBBiNG.  Formulœ  Used  in  Robbing  Large  Prime  Numbered  Gears,  A,  Fisher. 
Machy.  (Lond.),  vol.  16,  no.  415,  Sept.  9,  1920,  pp.  705-706.  Formulae  used 
in  calculations  of  change  wheels  for  bobbing  machines  when  cutting  gears  with 
large  prime  number  of  teeth. 

Involute.  Interference  of  Involute  Spur-Gear  Teeth,  A.  B.  Cox.  Am.  Mach., 
vol.  53,  no.  16.  Oct.  14,  1920,  pp.  707-708,  2  figs.  Formula  expressing  relation 
between  gear  ratio,  number  of  teeth  in  pinion  and  interference. 

Testing,  Machine  for.  Machines  for  Testing  Gears  (Machine  à  essayer  les  engre- 
nages).    Technique  Automobile  et  Aérienne,  vol,  10,  no.  110,  1920,  pp.  67-69, 

7  figs.     Mechanism  for  comparing  gears  with  untoothed  discs.  (Concluded.) 

GRAIN  ELEVATORS 

Pneumatic.  Pneumatic  Elevators,  William  Cramp.  Eng.,  vol.  110,  no.  2853,  Sept. 
3,  1920,  p.  330.  Experiments  to  determine  power  required  to  lift  granular 
material  by  pneumatic  means  Empirical  formula  for  vacuum  in  centimenters 
of  mercury  is  developed  in  treatment  of  different  pressures  across  conveying 
pipe  and  quantity  of  air  per  second  moved  under  this  pressure  difference. 
(Abstract.)  Paper  read  before  Eng.  Section,  British  Assn.  for  Advancement 
of  Science. 

GRINDING 

Automobile  Parts.  Cadillac  Grinding  Practice,  Edward  K.  Hammond.  Machy, 
(N.  Y.),  vol.  27,  no.  2,  Oct.  1920.  pp.  103-107,  9  figs.  Description  of  methods 
employed  in  grinding  department  of  plant  building  high-grade  automobiles. 

GRINDING   MACHINES 

Norton.  Norton  10-inch  "B"  Type  Grinding  Machine.  Am.  Mach..  vol.  53, 
no.  13,  Sept.  23,  1920,  pp.  6O4f-604g,  4  figs.  Tables  speed  has  been  increased 
to  36  ft.  per  minute,  which  is  three  times  that  of  fastest  speed  hitherto 
attempted. 

H 
HARBOR  IMPROVEMENTS 

Kingston  Harbor.  Proposed  Development  of  Kingston  Harbor,  A.  Langlois.  Can. 
Engr.,  vol.  39,  no.  15,  Oct.  7,  1920,  p.  408,  1  fig.  Movement  contemplates 
making  Kingston  the  Lake  Ontario  terminal,  for  proper  utilization  of  WeUand 
Ship  Canal. 

HEAT  TRANSMISSION 

Thin  Walls.  Heating  and  Ventilating  Research  Work — V.  Domestic  Eng.  (Lond.), 
vol.  40,  no.  22,  Oct.  1920.  pp.  149-150.  Heat  transmission  through  thin  walls. 
From  report  of  Building  Matls.  Research  Committee  under  British  Depart- 

ment of  Scientific  and  Industrial  Research. 

HEATING 

Buildings.  Losses  in.  Fundamental  Principles  of  the  Calculation  of  Heat  Losses 
for  Buildings  (Grundlagen  der  Warmeverlusberechnung  fur  Gebaude).  B. 
Biegeleisen.  Gesundheits-Ingenieur,  vol.  43,  no.  31,  July  31,  1920,  pp.  361-372, 
4  figs.  Writer  points  out  that,  until  other  and  more  accurate  tests  are  available, 
the  most  expedient  way  of  improving  method  of  calculation  is  (1)  through 
determination  of  faults  in  existing  methods,  and  (2)  through  utilization  of  results 
of  tests  carried  out  sim-e  the  development  of  Rietschel's  calculations.  New method  is  evolved  for  calculation  of  heat  transmission  which,  it  is  claimed, 
under  certain  conditions,  may  be  more  accurate  than  the  Rietschel  values. 

Systems.  Short  Cuts  to  Accurate  Calculations,  Am.  Architect,  vol.  118,  no.  2337, 
Oct.  6,  1920,  pp.  450^452.     Chart  and  table  for  computing  steam  radiation. 

HEATING.   ELECTRIC 

Cooking  Range.  British  Standard  Specification  for  Electrically  Heated  Cooking^ 
Range  (Two  Sizes),  British  Eng.  Standards  Assn.,  no.  106,  1920,  15  pp.,  6  figs. 
Specifications  approved  on  July  8,  1920. 

Developments  in.  New  Heating  and  Cooking  Apparatus.  Elecn.,  vol.  85,  no.  2210, 
Sept.  24,  1920,  pp.  365-371,  24  figs.  Survey  of  developments  shows  that 
electric  heating  and  cooking  continue  to  progress  particularly  in  connection 
with  large  installations  for  restaurants,  canteens,  etc.  It  is  also  noted  that 
electric  heating  and  cooking  is  becoming  increasingly  popular  for  marine 
work,  both  cargo  and  passenger  steamers  and  in  Navy.  Equipment  survey 
is  principally  of  British  manufacture. 

HEAVY-OIL  ENGINES 

Fuel  Selection.  The  Selection  of  Fuel  Oil  for  Heavy  Oil  Engines,  Allen  F.  Brewer. 
Gas  Engine,  vol.  22,  no.  10,  Oct.  1920.  pp.  295-297.  It  is  advised  that  customer 
should  approach  market  in  selection  of  fuel  oil  from  angle  of  presenting  operat- 

ing conditions  and  çeculiarities  of  his  plant,  rather  than  limiting  himself  to 
laboratory  specifications. 

HELICOPTERS 

.  See  aeroplanes.  Helicopters. 

HOISTS 

Mine.  Mine  Safety  Experts  Discuss  at  Milwaukee  Accidents,  Health  and  Warfare — 
II,  R.  Dawson  Hall.  Coal  Age,  vol.18,  no.  16,  Oct.  14,  1920.  pp.  801-806. 
Safety  devices  on  hoisting  engines.     Paper  read  before  Nat.  Safety  Council. 

HOSE 

Steam.  Standard  Specification  for  Steam  Hose,  Power,  vol.  52,  no.  15,  Oct.  12, 
1920,  p.  601.     Specifications  adopted  by  Am.  Soc.  for  Testing  Matls. 

HOUSES.   CONCRETE 

Concrete  Blocks.  Local  Authorities  and  Housing,  Surveyor,  vol.  58,  no.  1499, 
Oct.  8,  1920,  pp.  235-236,  2  figs.  Plan  of  constructing  houses  on  continuous 
cavity  system  at  Brighton. 

HOUSING 

Garden  City  Scheme,  London.  Unpopulating  London,  John  Irwin  Bright.  Jl. 

Am.  Inst,  of  Architects,  vol.  S,  no.  10,  Oct.  1920,  pp.  354-356,  2  figs.  Housing- scheme  prepared  by  Garden  Cities  and  Town  Planning  Assn.,  London.  Instead 

of  houses  being  packed  together,  it  is  proposed  to  create  separate  "Garden 
Cities"  with  population  from  30,000  to  50,000,  at  convenient  distances  apart 
and  ready  for  communication  with  center  of  metropolis. 
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LADLES 

Lifters  for  Fractures  in  Ladle  Lifters  (Briiehe  an  GiesspfannengchangenV  A. 

Pomp.  Stahl  u.' Eisen.  vol.  40.  no.  34.  Aug'.  20,  1020.  pp.  1130-1138.  3  figs. 
Results' of  investisations  show  that  fracture  of  a  ladle  lifter  is  due  to  changes ih  form  of  material  at  blue  heat. 

LATHES 

Turret  Alfred  Herbert  No.  5  Automatic  Turret  Lathe.  Am.  Mach..  vol.  53. 

no.  13,  Sept.  23.  1920.  po.  600-GOl.  1  fig.  General-purpose  automatic  machines 
representative  of  English  practice.  Comparison  with  American  automatic turret  lathes. 

See  also  Aulojwhiles,  Clutches,  Machining. 

LIGHT 

Transmission  Through  Atmosphere.  Relative  Spectral  Transmission  of  the  Atmos- 
"  phere.  Wnoch  Karrar  and  E.  P.  T,  Tyndall.  Dept.  of  Commerce,  Soi.  Papers 

of  Bur.  of  Standards,  no.  389.  July  21.  1920.  pp.  377-408.  20  figs.  Transmis- 
sion of  atmosphere  was  studied  witli  a  view  to  determining  data  useful  for 

aerial  photography  and  use  of  light  projectors  for  automobile  and  locomotive 
head-lamps,  for  signaling  and  as  beacons,  and  for  searching  on  land,  water 
.and  in  the  air.. 

LIGHTING 

Arc  vs.  Incandescent  Lamps.  Comparative  Cost  of  Lighting  by  Arc  and  by 

Incandescent  Lamps  (Coût  comparatif  de  l'éclairage  par  arc  et  par  incan- 
descencet,  M.  H.  Dupont.  Bulletin  mensuel  de  la  Société  belge  de  l'Electri- 
ciens,  vol.  34.  no.  4,  Aug.  1920,  pp.  157-172.  Total  cost,  including  installation 
and  maintenance,  is  determined  to  be  smaller  for  incandescent  lamps.  Installa- 

tions considered  are  principally  those  in  industrial  works. 

Candlepower  Required.  Relation  of  Lighting  Feeders  to  Watts  per  Square  Foot, 
Victor  Tousley.  Elec.  World,  vol.  76.  no.  14,  Oct.  2,  1920.  pp.  C86-6S7, 
Tables  showing  actual  demand  factors  in  units  per  square  foot  used  in  different 
classes  of  business  and  industry. 

Design  of  System.     Designing  Direct  and  Indirect  Illumination,  M.  M.  Samuels 
and  C.  O.  von  Dannenberg.     Elec.  World,  vol.  76.  no.  15.  Oct.  9.  1920,  pp. 

-  721-724.  9  figs.     Practical  method  of  determining  illumination  in  given  plane 
for  either  direct  or  indu-ect  fixtures  and  original  scheme  of  calculating  foot- 
candle  in  one  horizontal  plane  from  values  obtained  in  another. 

Factory.  Shop  Lighting.  C.  W.  Price.  Bui.  Dept.  of  Labor  &  Industry,  vol.  7, 
no.  4,  1920,  pp.  39-44.     Suggested  standardization. 

Theatres.  Lighting  the  World's  Largest  Theatre.  Elec.  World,  vol.  76,  no.  16, 
Oct.  16,  1920.  pp.  776-779,  9  figs.  Electric  fixtures  used  for  lighting  Capitol 
Theatre,  New  York  City,  which  has  seating  capacity  of  5300. 

LOCOMOTIVE  BOILERS 

Copper  vs.  Steel  Tubes.  Locomotive  Boiler  Tubes:  Copper  vs.  Steel,  Gerard  A. 

Muntz.  Ry.'  Gaz.,  vol.  32.  no.  26,  June  25,  1920,  pp.  943-944.  Comparative 
economy  in  use  of  copper,  brass  and  steel  tubes  in  locomotive  boilers.  Further 
notes  on  discussion  given  in  issue  of  June  4,  Ry.  Gaz. 

IVateih-Level  Indicators.  Correct  Application  of  Water-Level  Indicators  in 
Locomotive  Boilers,  A.  G.  Pack.  Boiler  Maker,  vol.  20.  no.  9,  Sept.  1920, 
pp.  261-265,  5  figs.  Investigations  conducted  by  Bur.  of  Locomotive  Inspec- 

tion. Interstate  Commerce  Commission,  to  determine  effect  of  water  circula- 
tion on  accuracy  of  indicating  devices. 
Government  Test  of  Water-Indicating  Devices.  A,  G.  Pack.  Ry.  Mech. 

engr-,  vol.  94,  nos.  9  and  10.  Sept.  and  Oct.  1920.  pp.  575-579  and  630-633, 
7  figs.  Sept.;  Account  of  tests  conducted  by  Bureau  of  Locomotive  Inspection. 
Tests  demonstrated  unreliability  of  many  water-indicating  appliances  on 
modern  locomotives;  Oct.;  Report  of  final  tests  and  recommendations  sub- 

mitted by  Bureau  of  Locomotive  Inspection. 

LOCOMOTIVES 

Development  in  U.  S.  The  Development  of  the  Modern  Steam  Locomotive  in  the 
United  States,  Fredk.  V.  Green  and  John  D.  Rogers.  Jl.  South  African 
Instn.  Engrs..  vol.  IQ;  no.  2,  Sept.  1920,  pp.  14-22  and  (discussion)  pp.  22-29, 
2  figs.     . 

Feedwater  Heaters.  Locomotive  Feedwater  heating  in  Europe,  Robert  E. 
Thayer.  Ry.  Mech.  Engr..  vol.  94,  no:  9,  Sept.  1920,  pp.  569-572,  8  figs. 
There  are  over  10,000  feedwater  heaters  in  use  on  railways  of  Europe-  These 
are  distributed  among  Weir  system.  Caille-Potonie  system  and  Knorr 
system,  the  latter  having  by  far  the  greater  distribution.  Weir  system  is 
confined  almost  entirely  to  Great  Britain,  Caille-Potonie  to  France,  and  Knorr 
to  Germany,  Holland  and  Switzerland. 

Freight.  New  Mountain  Type  Locomotives  for  Fast  Freight.  Ry.  Age,  vol.  69. 
no.  15,  Oct.  8.  1920,  pp.  608-611,  7  figs.  Dimensions:  Tractive  effort,  53,900 
tons;  weight  of  engine  and  tender  in  working  order,  511,000  tons;  wheel  base, 
total.  40  ft.;  total  heating  surface.  4121  sq.  ft.;  super  heater  heating  surface, 
1009  sq.  ft.;  working  pressure,  200  lb.  per  sq.  in. 

Oil  Firing.  Heavy-Oil  Firing  for  Locomotives,  li.  Pierre-Guedon.  Bui.  Int.  Ry. 
Assn.,  vol.  2,  no.  8,  Aug.  1920.  pp.  517-527,  10  figs.  Historical  summary, 
with  special  reference  to  developments  in  design  of  locomotives  for  burning 
oil,  as  worked  out  by  Paris- Lyons- Mediterranean  Ry.  Translated  from  Génie 
Civil. 

The  Scarab  System  of  Oil  Fuel  Burning  on  Locomotives,  Eng.,  vol.  110, 
no.  2853,  Sept.  3,  1920,  pp.  324,  3  figs.     System  as  applied  in  locomotive  of 

■     London  and  Northwestern  Railway.     System  was  introduced  by  Scarab  Oil 
Burning  Co.,  Ltd.,  Hayraarket,  England. 

^{ebuilding.     Rebuilding   Locomotives  at   Kilmarnock   Works,   Glasgow    &  South 
Western  Railway.  Ry.  Gaz.,  vol,  33,  no.  13.  Sept.  24,  1920,  pp.  396-399.  7  figs. 

,    Reconstruction  work  involves  putting  boiler  6  in.  larger  in  diameter,  and 
making  steam  reversing  gear  direct  instead  of  being  actuated  through  rocking 
lever  and  link,  as  formerly. 

LUBRICATING    OILS 

Castor  vs.  Mineral  Oil.  A  Comparison  of  Qualities  of  Castor  and  Mineral  Oils, 
Fred  C.  Ziescnheim.  Automotive  Industries,  vol.  43.  no.  13,  Sept.  23,  1920. 
pp.  612-613.  1  figs.  Results  of  tests.  Superiority  of  castor  oil  over  mineral 
oils  for  particular  conditions  of  service  is  due  primarily  to  its  greater  capillarity 
which  results  from  presence  of  free  fatty  acids. 

Specifications.  Development  of  Oil  Specifications,  William  F.  Parish.  Jl.  Soe. 
Automotive  Engrs,.  vol.  7.  no.  4,  Oct.  1920.  pp.  313-315.  Points  to  be  con- 

sidered in  drawing  up  specifications,  with  reference  to  specifications  for  lubricat- 
ing oils  used  by  War  Department. 

M 
MACHINE    TOOLS 

Counterweights  for.  Machine  Tool  Counterweights,  Fred.  Horner.  Machy. 
(N.  Y.).  vol  27,  no.  2,  Oct.  1920,  pp.  108-114.  17  figs.  Methods  of  applying 
counterweights  to  different  types  of  machine  tools  for  counterbalancing  weights 
of  spindles,  slides  and  work-tables. 

Paris  Exhibition.  Machine  Tools  at  the  Paris  Exhibition  (Les  machines-outils 
et  l'outillage  méchanique  à  la  foire  de  Paris),  Ouvrier  Moderne,  vol.  3,  nos.  3, 
4  and  5,  June  July  and  Aug.  1920,  pp.  111-112.  1.59-160  and  206-208,  10  figs. 
Details  of  principal  exhibits  shown  at  Paris  exhibition  held  May  5-20,  1920. 

Special-Purpose.  Special-Purpose  Machines  in  the  LeBlond  Plant.  Machy, 
(Lond.),  vol.  16.  no.  418,  Sept.  30,  1920.  pp.  797-803,  7  figs.  Also  Machy, 
(N.  Y.),  vol.  27,  no.  2,  Oct.  1920,  pp.  144-150,  7  figs.  Vertical  sawing  machine 
built  for  operation  customarily  performed  on  radial  drilling  machines,  special 
keyseater  for  long  shafts,  planer  adapted  for  grinding  large  flat  surfaces,  etc. 

MACHINERY 

Shipment  of.  Insuring  the  Safe  Shipment  of  Machinery,  Fred  H.  Colvin.  Am. 
Mach-,  vol.  53,  no.  16.  Oct.  14,  1920.  pp.  712-718.  17  figs.  Methods  of  develop- 

ment by  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 

MALLEABLE   IRON 

Annealing  Ovens.  New  Oven  Secures  Uniform  Anneal.  Foundry,  vol.  48,  no.  19, 
Oct.  1,  1920,  pp.  768-771,  11  figs.  Two  fireboxes  at  each  side  are  in  oven  proper. 
Flues  are  located  in  center  of  floor.  Four  tons  of  castings  are  annealed  with 
one  ton  of  coal. 

MANGANESE   ORE 

Smelting  Electric.  Electric  Furnace  Smelting  of  Montana  Manganese  Ores,  E.  S. 
Bardwell.  Gen.  Meeting  of  Am.  Electrochem,  Soc  .  Sept.  30-Oct.  2,  1920. 
paper  no.  14,  pp.  137-152.  Account  of  plant  of  Onaconda  Copper  Co.  at 
Great  Falls,  Mont,  for  reducing  Montana  rhodochrosite  manganese  ores. 
Detailed  description  is  given  of  furnace,  electrode  holders,  and  operation  of 
furnaces. 

MARINE   BOILERS 

See  Boilers,   Water-Tube,  Houghton's  Patent. 

MARINE  ENGINES 

See  Oil  Engines. 

MARINE   STEAM   TURBINES 

Emergency  Governor.  Emergency  Governor  and  Gear  for  Marine  Turbine. 
Eng.,  vol.  110.  no.  2854,  Sept.  10,  1920,  pp.  344-345,  8  figs.  Type  being 
introduced  by  Messrs.  Aspinall's  Patent  Governor  Co  ,  Liverpool. 

Flexible  Expansion  Coupling.  The  "Robertson-Fairfield"  Flexible  Expansion 
Coupling.  Eng.,  vol.  110,  no.  2854,  Sept.  10,  1920,  p.  357,  5  figs.  Coupling 
consists  of  casing  or  shell  made  in  halves  which  are  bolted  together  when 

coupling  is  assembled.  "Pivot  keys  sockets"  fitted  in  slots  machined  in casing,  transmit  drive  to  casing.  Any  relative  axial  motion  between  drivers 
and  driving  shaft  is  provided  for  by  sliding  these  blocks  along  their  slots  in 
shell. 

Râteau.  The  Development  of  the  Râteau  Geared  Turbine  for  Marine  Work, 
A.  V.  Jarratt.  Elecn.,  vol.  85,  no.  2207,  Sept.  3.  1920,  pp.  253-257,  6  figs. 
Râteau  turbines  as  manufactured  by  Metropolitan-Vickers  Electrical  Co., 
Ltd.  Turbine  is  constructed  with  two  cylinders,  high  and  low  pressure, 
mounted  side  by  side,  both  driving  high-speed  pinions  on  reduction  gearings. 

MATERIALS 

Testing.  Compares  Fatigue  and  Recovery,  Robert  G.  Guthrie.  Iron  Trade  Rev., 
vol.  67,  no.  13,  Sept.  23,  1920,  pp.  843-84.5,  4  figs.  Instruments  for  determining 
recoverance,  which  is  capacity  of  material  to  return  immediately  energy  that 
has  been  imparted  to  it  by  any  external  force.  Records  of  operation  of 
machine. 

Recoverance,  Robert  G.  Guthrie.  Chem.  and  Metallurgical  Eng.,  vol.  23, 
no.  14,  Oct.  6,  1920,  pp.  671-672.  Recoverance  is  defined  as  capacity  of 
material  to  return  immediately  energy  that  has  been  imparted  to  it  by  any 
external  forces.     Methods  of  measuring  recoverance  are  explained. 

MEASURING   INSTRUMENTS 

Two-Needle.  New  Type  of  Apparatus  for  the  Direct  Measurement  of  Magnitudes 
which  are  Functions  of  Two  Variables  {Sur  une  nouvelle  classe  d'appareils 
de  mesure  pour  l'évaluation  directe  des  grandeurs  fonctions  de  deux  variables), 
L.  Barbillion  and  M.  Dugit.  Comptes  rendus  des  Séances  de  l'Académie  des 
Sciences,  vol.  171,  no.  7,  Aug.  17,  1920,  pp.  389-392.  Instruments  using  two 
needles,  one  curvilinear  and  one  rectilinear,  or  both  curvilinear,  turning  about 
the  same  axis.  As  exampled  are  quoted  an  instrument  for  measuring  relative 
velocity  of  an  aeroplane,  and  an  indicator  of  carburation  in  explosion  motors. 
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Steamships  ts.  Cargo  Motorships  vs.  Steamships — II,  Charles  E.  Lucke.  Int. 
Mar.  Eng..  vol.  25,  no.  10,  Oct.  1920,  pp.  837-841.  Fixed  annual  expenses 
and  service  expenses.  Cost  of  cargo  transportation,  net  earnings  and  invest- 

ment returns. 
Motorships  v.  Steamships,  Charles  E.  Lucke.     Motorship,  vol  5,  no.  10, 

Oct.   1920.  p.  910.     Comparative  operating  expenses  and  earnings  of  cargo 
(Continuation  of  serial.) 

N 
NATURAL   GAS 

Conservation  of.  Conservation  of  Gas,  L.  B.  Denning.  Natural  Gas  &  Gasoline 
Jl..  vol.  14,  no  9,  Sept.  1920,  pp.  261-262.  Work  done  by  National  Com- 

mittee on  National  Gas  Conservation,  which  consists  of  four  representatives 
of  public,  four  representatives  of  gas-producing  companies,  and  two  represen- 

tatives of  Dept.  of  Interior.  Set  of  rules  and  regulations  drawn  up  by  com- 
mittee is  given. 

Curtailment  in  Industry.  Chemical  Industries  Likely  to  Lose  Natural  Gas 
Supply,  R.  S.  McBride.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  15,  Oct.  13, 
1920,  pp.  743-744.  4  figs.  Investigations  being  conducted  by  State  Public 
Service  Commissions  of  West  Va.,  Pa.,  Ohio,  Md.  and  New  York,  in  regard 
to  advisability  of  restricting  use  of  natural  gas  to  domestic  purposes. 

Utilization  and  Conservation.  Mud  Process  in  Saving  Gas,  A.  W.  Ambrose. 
Gas  Rec,  vol.  IS,  no.  6.  Sept.  22.  1920,  pp.  31-33.  Method  of  preventing 
waste  while  drilling  for  gas  and  oil. 

NAVIGATION 

Submarines,  Navigation.vl  Obugations.  Modern  Marine  Problems  in  War  and 
Peace.  C.  V.  Drysdale.  Jl.  Instn.  Elec.  Engrs.,  vol.  58,  no.  293,  July  1920, 
pp.  572-597.  Account  of  scientific  investigations  which  have  been  carried  out 
in  marine  problems  during  and  after  the  war  under  British  Admiralty  at 
various  experimental  stations.  Work  during  war  consisted  chiefly  of  devising 
means  for  detecting  submarines.     Eleventh  Kelvin  Lecture. 

See  also  Radio  Communication,  Guiding  Aerial  and  Marine  Craft. 

NICKEL-IRON   ALLOYS 

Constitution.  The  Constitution  of  the  Nickel-Iron  Alloys,  D.  Hanson  and  Hilda 
E.  Hanson.  Iron  and  Steel  Inst-,  Meeting  Sept.  21-22,  1920,  paper  no.  5.20 
pp..  31  figs.  Investigation  into  constitution  of  nickel-iron  alloys.  Special 
attention  was  given  to  determination  of  effect  of  small  quantities  of  nickel  on 

critical  points  of  pure  iron.  Osmond'^s  theory  of  nickel-iron  alloys  is  examined, 
and  attempt  is  made  to  construct  "stable"  diagram  of  nickel-iron  alloys. 

NOZZLES 

Steam  Action  in.  Steam  Action  in  Simple  Nozzle  Forms.  A.  L.  Mellanby  and 
Wm.  Kerr.  Eng..  vol.  110.  no.  2853,  Sept.  3. 1920.  pp.  310-314,  15  figs.  Charts 
giving  pressure  ratio  curves  for  various  types,  constructed  from  results  obtained 
from  experiments.  Paper  read  before  Eng.  Section,  British  Assn.  for  Advance- 

ment of  Science. 

o 
OFFICE   MANAGEMENT 

See  Industrial  Management,  Office  Management. 

OIL 

Flow  in  Pipes.     See  Flow  of  Oil,  Pipes. 

OIL  ENGINES 

Faibbanks-Morse.  The  Fairbanks-Morse  *'C-0"  Marine  Oil  Engines.  Practical 
Engr.,  vol.  62,  no.  1752,  Sept.  23,  1920.  pp.  201-203.  5  figs.  Outstanding 
features  are  (1)  no  water  injection  into  cyUnders.  (2)  water  jacketing  of  combus- 

tion chamber  and  exhaust  manifold,  and  (3)  special  means  for  quick  starting. 

Marine.     A  High-Compression  Marine  Oil  Engine.     Engr.,  vol.  130,  no.  3375,  Sept. 
3.  1920.  pp.  224-226.  5  figs.     Built  by  Plenty  &  Son,  Ltd..  Newbury,  England. 
Engines  are  manufactured  with  two  sizes  of  cylinders,  270  mm.  bore  by  300 
mm,  stroke  and  335  mm.  by  350  mm.,  grouped  according  to  power  required. 

See  also  Diesel  Engines;  Semi-Diesel  Engines. 

OIL   FIELDS 

Argentine.  Petrole\im  in  Commodoro  Rivadavia  (El  petro  leo  en  Commodoro 
Rivadavia),  Walter  C.  Kretz.  Ingenieria  Internacional.  vol.  4,  no.  4,  Oct. 
1920,  pp.  195-201,  7  figs.     Description  of  oil  fields  and  methods  of  exploitation. 

BouviA.  Bohvia  as  a  Source  of  Petroleum  Supply.  Petroleum  Times,  vol.  4,  no.  90, 
Sept.  25,  1920,  p.  312.  Nature  of  oil  deposits.  Conditions  governing  conces- 

sions of  oil  lands. 

OIL  FUEL 

Passenger  Ships.  Oil  Fuel  on  Passenger  Ships,  Shipbuilding  and  Shipping  Rec. 
vol.  16,  no.  13,  Sept.  23,  1920,  pp.  373-376.  Report  of  Board  of  Trade  Commit- 

tee on  prevention  of  fire  on  passenger  ships  burning  oil  fuel.  Minimum  flash 
point.     Precautions  proposed. 

OIL  SHALES 

Utilization.  The  Oil  Shale  Industry  in  Scotland  and  England.  Am.  Gas  Eng. 
Jl.,  vol.  113.  no.  14,  Oct.  2,  1920.  pp.  255-260  and  p.  265.  Analyzes  methods 
employed"  abroad  and  bases  suggestions  on  these  findings  for  utihzation  of American  shales. 

OIL  TANKS 

Measuring  Liquids  in.     Measuring  Liquids  in  Ships'   Tanks.     Int.   Mar.   Eng 
vol.  25,  no.  10.  Oct.  1920.  pp.  841-843,  3  figs.     Operation  of  tank  gage  and 
draft  indicator. 

ORE  DRESSING 

Classifier  Efficiency.  Classifier  Efficiency,  R.  T.  Hancock.  Eng.  and  Min. 
Jl..  vol.  110,  no.  13,  Sept.  25,  1920,  pp.  622-623.  Improvement  over  former 
methods  of  determination  suggested.     Elutriation  preferable  to  screening  testa. 

OXY-ACETYLENE   WELDING 

AiTTOMOBiLBS.  Autogenous  Welding  in  the  Citroen  Automobile  Factory  (Die  auto- 
gene  Schweissung  in  der  Automobilfabrik  Citroen),  Autogène  Metallbear- 
beitung,  vol.  13,  no.  11,  June  1,  1920,  pp.  118-124.  3  figs.  Includes  illustrations 
of  auxiliary  welding  devices  and  of  the  numerous  welded  automobile  parts. 
From  report  of  the  Swiss  Acetylene  Assn. 

Characteristics  of  Welds.  Characteristics  Peculiar  to  Oxy-Acetylene  Welds, 
Alfred  S.  Kinsey.  Welding  Engr.,  vol.  5.  no.  9,  Sept.  1920,  pp.  23-24.  One 
of  characteristics  noted  is  its  applicability  to  all  kinds  of  metals.  Paper  read 
before  Joint  Meeting,  New  York  Section  Am.  Soc.  M.E.  and  Am.  Welding  Soc. 

OXYGEN 

Liquid.     See  Explosives,  Liquid  Oxygen. 

PAINTS 

Exposure  Tests.  Report  on  Paint  Exposure  Tests  at  Atlantic  City,  New  Jersey, 
Henry  A.  Gardner.  Am.  Architect,  vol.  118,  no.  2337,  Oct.  6,  1920,  pp.  445- 
449,  6  figs.  Further  account  of  paint  exposure  test  panels  consisting  of  wood 
and  metal,  both  bare  and  coated  with  various  types  of  paint  and  varnish,  exposed 
on  Young's  Million  Dollar  Pier  at  Atlantic  City,  N.J.,  and  described  in  Am. 
Architect  issue  of  Aug.  27,  1919. 

PAVEMENTS 

Comparative  Values  of.  Costs  on  Four  Types  of  Pavement  in  Philadelphia  Test 
Road.  Eng.  News-Rec,  vol.  85,  no.  13,  Sept.  23.  1920,  pp.  607-608.  Twenty- 
six  sections,  comprising  bituminous  macadam,  mixed  and  penetration  methods, 
concrete  and  vitrified  block  compared. 

PAVEMENTS,  ASPHALT 

Maintenance  Costs.  Sheet  Asphalt  Maintenance  Costs  in  District  of  Columbia. 
F.  S.  Besson.  Eng.  News-Rec,  vol.  85,  no.  15,  Oct.  7,  1920.  pp.  705-707. 
Use  of  salvaged  material  makes  cost  $1.74  square  yard,  including  asphalt 
cost,  haulage,  cutting  out,  working  patch. 

Specifications.  Specifications  for  Asphalt  Pavements.  Good  Roads,  vol.  20, 
no.  14,  Oct.  13,  1920,  pp.  186-187.  Prepared  by  technical  committee  of 
Asphalt  Assn.,  New  York,  N.Y. 

PAVEMENTS,   BRICK 

Monolithic.  Monolithic  Brick  Pavement  Fails  from  Expansion,  M.  W. 
Watson.  Eng.  News-Rec,  vol.  85,  no.  13,  Sept.  23,  1920,  pp.  595-596,  3  figs. 
Experience  in  Kansas  highways.  Heat  caused  brick  slabs  to  separate  from 
concrete  base  and  finally  to  rupture  with  violence. 

PAVEMENTS,   CONCRETE 

Handling  Concrete  Material.  New  Method  of  Handling  Concrete  Material 
on  Minneapolis  Paving  Job.  Ellis  R.  Dutton.  Mun.  and  County  Eng.,  vol.  59, 
no.  3,  Sept.  1920.  pp.  22-24.  3  figs.  Truck  tractor  having  dumping  body 
used  in  connection  with  bucket  loader. 

PAVEMENTS,   STONE 

Ghanite-Block.  Method  of  Constructing  Duras  Pavement,  W.  C.  Mallonee. 
Eng.  &  Contracting,  vol.  54,  no.  14,  Oct.  6,  1920,  pp.  351-352,  2  figs.  Granite 
block  pavements  laid  upon  concrete  foundation. 

PAVEMENTS  WOOD-BLOCK 

Comparative  Value  of  Woods.  Utility  of  Hardwoods  for  Paving  Shown  in  Com- 
parative Tests.  E.  E.  Butterfield.  Eng.  News-Rec,  vol.  85,  no.  14,  Sept.  30. 

1920.  pp.  656-658.  Relative  insusceptibility  to  expansion  through  water 
absorption,  and  greater  strength  are  said  to  recommend  oaks  and  hickory. 

Tightening  Blocks.  Jackscrews  Tighten  Wood  Block  Pavement  in  Place,  W.  W. 
Horner.  Eng.  News-Rec,  vol.  85.  no.  15,  Oct.  7._  1920,  pp.  686-689,  3  figs. 
Method  developed  at  St.  Louis,  Mo.  Pavement  is  cut  in  two  at  intervals 
and  blocks  on  each  side  of  cuts  are  tightened  up  with  jack-screws. 

PETROLEUM 

Peru  and  Bolivia.  The  Prospects  for  Petroleum  Production  in  Peru  and  Bolivia, 
Charles  S.  Haley.  Eng.  &  Min.  Jl.,  vol.  110,  no.  16,  Oct.  16,  1920,  pp._ 772-774. 
High  cost  of  development,  difficulties  of  transportation,  high  royalties  asked 
and  objection  to  long-term  concessions  ara  drawbacks  to  exploitation  of  oil 
possibilities  in  these  countries. 

Residuals.  Characteristics  of  Steam-Distilled  Petroleum  Residuals,  B.  A.  Anderton. 
Can.  Engr.,  vol.  39,  no.  15.  Oct.  7.  1920.  pp.  411-414,  11  figs.  Tests  of  consis- 

tency with  progress  of  distillation.  Paper  presented  before  Am.  Soc.  for 
Testing  Matls. 
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See  Snow  Plotvs 

RAILWAY   TRACK 

RAILWAYS 

Safety  Work.  The  Economic  Value  of  Railway  Safety  Work.  Samuel  0.  Dunn. 
Ry.  Age.  vol.  69.  no.  15,  Oct.  8,  1920,  pp.  605-607.  Survey  of  improvements 
in  railway  accident  record  within  last  decade.  Paper  read  before  Nat.  Safety 
Council. 

RECOVERANCE 

See  rnaterials.  Testing. 

RESEARCH 

Agricultural.  Scientific  Research  in  Relation  to  Agricultural  Problems.  Science, 
vol.  52,  no.  1344,  Oct.  1.  1920.  pp.  301-307.  Address  delivered  at  organizing 
convention  of  Can.  Soc.  of  Technical  Agriculturists,  Ottawa,  June  3,  1920. 

Egyptian  Government  Analytical  Laboratory.  Egyptian  Analytical  Laboratory 
and  Assay  Office.  A.  liUcas.  Chem.  Age  (Lond.).  vol.  3.  no,  64,  Sept.  4,  1920. 
pp.  256-257.  Report  on  work  of  Government  Analytical  Laboratory  and 
Assay  of  Office  during  period  of  1913-1919.  Report  emphasizes  need  of 
industrial  research  and  of  thoroughly  up-tp-date  scientific  library  for  general 
reference. 

Industrial.  Relations  between  Scien-^e  and  Industry  and  the  Societies  for 
Industrial  Advancement  (Les  relations  entre  la  science  et  l'industrie  et  les 
sociétés  de  perfectionnements  industriels),  R.  d'Adhémar.  Revue  générale 
des  Sciences,  vol.  31,  nos.  15-16.  Aug.  15-30,  1920,  pp.  513-519.  Advantages of  industrial  research. 

Scientific  and  Industrial  Research.  Chem.  Age  (Lond.).  vol.  3.  no.  67, 
Sept.  25,  1920.  pp.  332-334.  Also  Gas  World,  vol.  73,  no.  1888,  Sept.  25.  1920, 
pp.  228-229.  Fifth  annual  progress  report  of  British  Committee  of  Pri\'y Council  for  Scientific  and  Industrial  Research. 

Science  and  the  Industries,  John  J.  Carty.  Reprint  &  Circular  Series 
of  Nat.  Research  Council,  no.  8,  16  pp  ,  2  figs.  Address  delivered  under 
auspices  of  Nat.  Research  Council,  Washmgton.  D.  S..  Feb.  6,  1920. 

The  Engineer  in  Industry.  Edward  A.  Deeds.  Jl.  Soc.  Automotive  Engrs., 
vol.  7,  no.  4,  Oct.  1920.  pp.  331-333.     Necessity  for  research  in  industry. 

International  Research  Council.  The  International  Organization  of  Scientific 
Research,  George  EUery  Hale.  Int.  Conciliation,  no.  154,  Sept.  1920,  pp. 
431-441.  Notes  on  International  Research  Council  organized  at  International 
meeting  held  in  Brussels,  July  18-28,  1919. 

National  Research  Council.  Fourth  Annual  Report  of  the  National  Research 
Council.  Washington  Government  Printing  Office,  1920,  68  pp.  Council  was 
established  in  1916  at  request  of  President  of  United  States  under  charter  of 
Nalt.  Academy  of  Sciences. 

Reduction  of  Observations.  Adjustment  of  Parabolic  and  Linear  Curves  to 
Observations  Taken  at  Equal  Intervals  of  the  Independent  Variable,  Harry 
M.  Roeser.  ■  Dept.  of  Commerce,  Sci.  Papers  of  Bur.  of  Standards,  no.  388, 
July  21,  1920,  pp.  363-375.  Ordinary  least-square  formulœ  are  subjected 
to  mathematical  treatment  and  rigorous  solutions  are  evolved  which  require 
ultirnate  minimum  of  arithmetical  work.  Table  is  furnished  from  which  large 
portion  of  solutions  can  be  written  down  from  mere  inspection,  of  observa- 

tions. Application  of  solutions  is  made  to  typical  problems  and  absolute  check 
with  ordinary  least-square  aolutions  is  shown. 

United  States.  The  Development  of  Research  in  the  United  States.  James 
Rowland  Angell.  Reprint  &  Circular  Series  of  Nat.  Research  Council,  no.  6, 
19  pp.  Address  delivered  before  Assn.  of  Land-Grant  Colleges  at  Chicago, 
Nov.  13,  1919.  Reprinted  from  Proceedings  of  Thirty-third  Annual  Conven- 

tion of  Assn.  of  Am.  Agricultural  Colleges  &  Experiment  Stations. 
See  also  Concrete,  Research;  Flotation^  Research. 

RHEOSTATS 

Liquid.     The  New  Liquid  Rheostats  for  the  Norfolk  &  Western  Railway,  D.  C.  West. 
Elec.  Jl.,  vol.   17,  no.   10,  Oct.  1920,  pp.  483-484.     Rheostat  for  each  truck 
consists  of  two  electrode  assemblies,  of  three  electrodes  each,  mounted  side 
by  side  in  rectangular  tank,  which  is  provided  with  set  of  weirs  for  raising  and 

A        lowering  height  of  electrolyte  around  electrodes. 

RIPARIAN   RIGHTS 

Retention  by  State.  Riparian  Rights,  J.  Spencer  Smith;  Freight  Handling 
&  Terminal  Eng.,  vol.  6,  no.  9,  Sept.  1920,  p.  334.  Contrast  is  made  between 
developments  at  Montreal  and  New  Orleans,  where  riparian  rights  have  been 
retained  by  state,  and  Jersey  City,  N.  J.,  where  riparian  rights  have  not  been 
so  retained.  More  scientific  developments  on  former  ports  is  attributed  to 
retention  of  such  rights.  Paper  read  before  Am.  Port  Authorities,  Chicago, 
Sept.  1920. 

RIVER  VESSELS 

Coal  Barges.  Material  for  Construction  of  Coal  Barges  (Note  sur  le  matériel 
de  la  batellerie).  Bulletin  technique  du  Bureau  Veritas,  vol.  2,  no.  9,  Sept. 
1920,  pp.  179-182,  3  figs.  Coal  barges  employed  for  canal  transportation  of 
coal  from  Sarre  district.  Dimen3ion3  are:  Length  between  perpendiculars, 
38.35  m.  ;  breadth,  5  m.  ;  mean  depth,  2.7  m. 

See  Riparian  Rights. 

RIVERS 

RIVETING 

JElectric  Rivet  Heaters.  An  Electric  Rivet  Heater  Eng.,  vol.  110.  no.  2850,  Sept. 
24,  1920,  p.  408,  1  fig.  Apparatus  consists  of  simple  framework  on  wheels 
for  carrying  transformer.  It  is  constructed  by  A.l  Manufacturing  Co., 
Bradfordb  England. 

ROAD   CONSTRUCTION 

Illinois.  Highway  Work  in  Illinois.  Good  Roads,  vol.  20,  no.  14,  Oct.  13,  1920. 
pp.  179-180.  49  miles  were  completed  during  September  on  Federal  Aid  System 
which  involves  construction  of  225  miles.  $2,881,504  bridge  and  grading  con- 

tracts were  let. 

Machinery.  Novel  Construction  Methods  Employed  on  Morris-Ottawa,  Illinois 
Concrete  Road,  J.  E.  Huber.  1920,  pp.  83-85,  11  figs.  Specially  constructed 
excavator  which  operates  like  elevating  grader  and  is  equipped  with  caterpillar 
traction,  its  power  being  furnished  by  large  gas  engine. 

ROAD    ROLLERS 

Steam  vs.  Electric.  Power  Road  Rollers  (Motor-Strassenwalzen),  H.  Jacoby. 
AUgemeine  Automobil-Zeitung,  vol.  21,  no.  33,  Aug.  13,  1920,  pp.  24-26,  4  figs. 
Describes  various  new  types  and  gives  data  of  comparative  costs  of  12-ton 
steam  roller  and  6  to  S-ton  electric  roller. 

ROADS 

Federal-Aid  Types.  The  Selection  and  Comparison  of  Federal-Aid  Road  Types, 
E.  W.  James.  Eng.  &  Contracting,  vol.  .'>4,  no.  14,  Oct.  6,  1920,  pp.  348-351. 
Paper  presented  before  conference  of  District  Engrs.  of  U.  S.  Bur.  of  Public 
Roads. 

ROADS,    CONCRETE 

Construction.  Central  Mixing  and  Proportioning  Plants  in  National  Old  Trails 
Road  Construction  in  Illinois.  Eng.  &  Contracting,  vol.  54,  no.  14,  Oct.  6, 
1920,  pp.  339-342,  13  figs.  Comparison  of  two  methods  of  handling  concreting, 
in  central  mixing  plant  or  in  central  proportioning  plant,  based  on  experience 
of  contractors  who  have  used  these  two  methods  in  road  construction  work  in Illinois. 

ROLLING    MILLS 

Alloy-Steel  Sheets.  Carbon  Steel  Company  Jobbing  Mill.  J.  F.  Burt.  Blast 
Furnace  &  Steel  Plant,  vol.  8.  no.  10.  Oct.  1920,  pp.  545-547.  5  figs.  New 
mill  used  for  rolling  high-carbon  and  alloy-steel  sheets  and  plates  at  Pittsburgh 
plant  of  Carbon  Steel  Co. 

Electric.  Electric  Reversing  Mill  Considered  from  the  Standpoint  of  Tonnage, 
K.  A.  Pauly.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  10,  Oct.  1920.  pp. 
.541-544,  2  figs.  Discussion  of  influence  of  control  on  rolling  time,  particularly 
to  effect  of  limiting  maximum  power  delivered  to  direct  current  motor  driving 
rolls.  (Abstract.)  Paper  read  before  Assn.  Iron  &  Steel  Elec.  Engrs. 

See  also  Electric  Drive,  Rolling  Mills. 

RUBBER 

Permeability  to  Gases.  Permeability  of  Rubber  to  Gases,  Junius  David  Edwards 
and  S.  F.  Pickering.  Dept.  Commerce,  Sci.  Papers  of  Bur.  of  Standards,  no. 
387,  July  12,  1920,  pp.  327-363,  9  figs.  Certain  of  factors  which  determine 
permeability  of  rubber  to  gases  were  investigated  and  relative  rates  of  penetra- 

tion of  number  of  gases  determined.  It  was  found  for  example,  that  permea- 
bility to  hydrogen  is  inversely  proportional  to  thickness  of  rubber  and  that 

permeability  to  any  gas  is  found  to  be  directly  proportional  to  its  partial 
pressure,  provided  total  pressure  is  constant. 

SAFETY 

See  Railways,  Safety  Work. 

SAND,   MOLDING 

Standardization.  Standardization  of  Molding  Sands,  C.  Powell  Karr  Iron  Age, 
vol.  106,  no.  14,  Sept.  30,  1920,  pp.  845-849.  2  figs.  Suggestions  for  classifying 
and  establishing  relative  values.  Apparatus  and  methods  for  testing. 
Characteristics  of  typical  sands. 

SANITATION 

Works.  The  New  Sanitation  Works  of  Codigoro  (La  nouvelle  installation  d'assai- nissement de  Codigoro).  G.  MuUer.  Bulletion  technique  de  la  Suisse  romande, 
vol.  46,  no.  17,  Aug.  21.  1920.  pp.  193-197.  9  figs.  Details  of  pumping  installa- 

tion.    (Continuation  of  serial.) 

SCIENTIFIC    MANAGEMENT 

See  Industrial  Management. 

SCREW  THREADS 

Conical.  Device  for  Cutting  Conical  Screw  Threads  (Vorrichtung  zum  Schneiden 
von  konischem  Aussenund  Innengewinde) ,  Metall-Technik,  vol.  46.  nos.  25-26. 
June  28,  1920,  p.  97,  2  figs.  Describes  patented  device  for  cutting  internal 
and  external  threads  which  can  be  attached  to  any  lathe,  and  is  especially 
adapted  to  the  machining  of  workpieces  of  large  diameter,  such  as  pipe  sleeves, 

nipples,  etc. 
National  Screw  Thread  Commission.  Tentative  Report  of  the  National  Screw 

Thread  Commission.  Jl.  Soc.  Automotive  Engrs.,  vol.  7,  no.  4,  Oct.  1920. 
pp.  317-320.  Tables  giving  proposed  series  of  coarse-thread  and  fine-thread 
screws. 

SEAPLANES 

Air  Ministry  Competition.  The  Air  Ministry  Seaplane  (Amphibian)  Competi- 
tion. Flight,  vol,  12,  no.  39,  Sept.  23,  1920,  pp.  1013-1021,  22  figs.  Descrip- 

tion of  machines  entered  in  British  air  ministry  competion  for  amphibian 
machines. 
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Electhic,  Manitpactpre  of.  Electric  Steels.  C.  G.  Carlisle.  Iron  and  Steel 
Inst.,  Meeting,  Sept.  21-22,  1920.  paper  no.  2,  23.  pp.,  1  fig.  Tension,  compres- 

sion and  torsion  tests  of  steel  manufacture  in  electric  furnace,  also  tests  of 
endurance.     Study  of  suitability  for  die  making,  etc. 

3Iach09TRUCTURE.  Revealing  Macrostructure  of  Iron  and  Steel,  Henry  S.  Rawdon. 
Iron  Age.  vol.  106,  no.  16,  Oct.  14.  1920.  pp.  965-968,  7  figs.  Method  of  etching 
with  ammonium  persulphate  as  agent. 

Non-Magnetic.  Non-Magnetic,  Flame,  Acid,  and  Rust  Resisting  Steel.  C.  M. 
Johnson.  Am.  Drop  Forger,  vol.  6.  no.  9,  Sept.  1920,  pp.  423-424.  Properties 
of  steel  developed  in  Research  Dept.,  Crucible  Steel  Co.  of  America. 

Physical  ano  Chemical  Properties.  Relation  of.  Notes  as  to  Rates  of  Reaction 
in  Certain  Steels  at  030  deg.  cent.,  E.  D.  Campbell  and  B.  A.  Soule.  Iron  and 
Steel  Inst.,  Meeting,  Sept.  21-22,  1920.  paper  no.  1.  6  pp.  It  was  desired 
to  determine  whether  when  bar  of  steel  6  mm.  square  by  15  cm.  long  was 
hardened  by  quickly  plunging  it  into  ice  water  there  would  be  detectable 
difference  in  chemical  constitution  between  two  ends  of  bar.  It  was  found 
that  difference  in  rate  of  cooling  of  two  ends  of  bar  produces  changes  in  chemical 
constitution  which  result  in  differences  in  thermo-electromotive  potential 
much  in  excess  of  anything  attributable  to  experimental  error.  Differences 
in  potential  at  opposite  ends  indicated  difference  in  chemical  constitution. 

Proddction  in  U.  S.  Statistics  of  Rolled  Steel  Products — Smaller  Tomnages  in 
1919  than  in  Preceding  Year.  Iron  Age,  vol.  106,  no.  16,  Oct.  14,  1920,  pp. 
9S5-9S7.  Statistics  compiled  by  Am.  Iron  &  Steel  Inst,  showing  production 
of  steel  ingots  and  castings  and  other  products. 

STEEL,   HEAT  TREATMENT   OF 

Electric  Furnaces.  Heat  Treating  Steel  Electrically.  E.  F.  Collins.  Iron  Trade 
Rev.,  vol.67,  no.  15.  Oct.  7,  1920,  pp.  990-994,  12  figs.  Factors  affecting  uniform- 

ity and  quality  of  castings.  Advantages  of  electric  furnaces  for  heat  treating. 
Automatic  control  is  recommended.  Paper  read  before  Am.  Foundrymen's Assn. 

Cas  Heating.  Heat  Treatment  Using  High  Pressure  Gas,  A.  C.  Roessler.  Am. 

Drop  Forger,  vol.  6.  no.  9,  Sept.  1920,  pp.  450-452,  2  figs.  "Romec"  system of  high  pressure  gas  heating. 

Hump  Method.  Hump  Method  of  Heat  Treatment  of  Steel  in  Electrical  Furnaces, 
Mr.  Tall.  Proc.  Steel  Treating  Research  Soc.  &  Jl-  Am.  Steel  Treaters  Soc. 
vol.  2,  no.  13,  pp.  lS-22.  11  figs.  Equipment  manufactured  by  Leeds- 
Northrup  Co. 

STEEL,   HIGH-SPEED 

Forging  Temperatures,  Effect  of.  Some  Effects  of  Forging  Temperatures 
on  Drill  Steel,  B.  Frankhn  Shepherd.  Compressed  Air  Mag.,  vol.  25,  no.  10, 
Oct.  1920,  p. '9833.  2  figs.     Results  of  tests. 

STREET  RAILWAYS 

Cars,  Safety.  New  Standard  Type  of  Safety  Car  Suggested,  Wray  T.  Thorn. 
Eleo.  Ry.  Jl.,  vol.  56,  no.  12,  Sept.  18,  1920,  pp.  549-550.  1  figs.  Separate 
entrance  and  exit,  longitudinal  seats  at  the  ends  and  other  changes  recom- 

mended to  make  small  one-man  car  better  adapted  to  fairly  heavy  traflBc  lines. 
Results  of  Safety  Car  Operation.  J  C.  Thirlwall.  Elec.  Ry.  Jl.,  vol.  56, 

no.  14.  Oct.  2,  1920,  pp.  642-646,  8  figs.  Experience  of  38  companies.  It  ifl 
said  that  safety  cars  reduce  injuries  to  passengers,  provide  safer,  better  paid 
and  more  interesting  work  for  employees,  and  are  popular  with  public. 

Snow  and  Ice  Loads  on  Trolley  Wires.  Formul»  for  Ice-Covered  Trolley 
Lines  (Aneisungsformeln),  Robert  Edler.  Schweiz.  elektrotchnischer  Verein 
Bui-,  vol.  11,  no.  8,  Aug.  1920,  pp.  207-214,  3  figs.  Results  of  calculation 
of  additional  load  caused  by  snow  and  ice.     (To  be  concluded.) 

Switchboard  Connections.  Scheme  for  Investigating  the  Electrical  Condition 
of  one  of  the  Lines  in  a  Street  Railway  Network  (Installation  permettant  de 

vérifier  rapidement  l'isolement  des  différentes  lignes  d'un  réseau  de  tram- 
ways), E.  Favreau.  Revue  générale  de  l'Electricité,  vol.  7.  no.  25.  June  19, 

pp.  827-828.  2  figs.  Suggests  arrangement  whereby  voltmeter  becomes  connect- 
ed to  circuit  when  automatic  circuit  breaker  opens. 

STREETS 

Cleaning.  Contract  Work  vs.  Municipal  Forces  in  Street  Cleaning,  Eng.  &  con- 
tracting, vol.  54.  no.  14,  Oct.  6,  1920.  pp.  346-347.  Study  of  method  employed 

by  various  municipalities  in  street  cleaning  and  in  collection  and  disposal  of 
municipal  waste. 

See  also  Snow  Removal. 

STRUCTURAL  STEEL 

Specifications.  Specifications  for  Carbon  Steel  Bars,  Blooms  and  Billets  for  other 
Purposes  than  Machine  Tools  (Cahier  des  charges  pour  la  fourniture  de  barres, 
blooms,  billettes  et  largets  en  aciers  au  carbone  autres  que  les  Aciers  à  outils). 
Revue  de  Métallurgie,  vol.  17,  no.  7.  July  1920.  pp.  478-483.  Specifications 
prepared  by  Commission  Permanente  de  Standardisation. 

Specifications  for  Non-Tempering  Carbon  Steel  Bars,  Blooms  and  Billets 
(Cahier  des  charges  pour  la  fourniture  des  barres,  blooms,  billettes  et  largets 
en  aciers  au  carbone  non  trempants).  Revue  de  Métallurgie,  vol.  17,  no.  7» 
July  1920.  pp.  469-473,  1  fig.  Specifications  prepared  by  Commission  Perma- 

nente de  Standardisation. 

Standard  Sections.  Lists  of  British  Standard  Rolled  Steel  Sections  for  Structural 
purposes.  British  Eng.  Standards  Assn.,  no.  1,  1920,  19  pp..  6  figs.  Standards 
adopted  in  July  1920. 

STEEL   MANUFACTURE 

Ingot  Molds.     Influence  of  Manganese  Content  on  Duration  of  Molds  for  Steel 
Ingots  (Influence  d'une  augmentation  notable  de  la  teneur  en  manganese 
des  fontes  de  lingotièrea  d'aciérie),  M.  Groschaude.  Génie  Civil,  vol.  77,  no.  10, 
Sept.  4,  1920.  pp.  198-199,  1  fig.  Molds  containing  from  1.75  to  2.25  per  cent 
manganese  are  said  to  have  resisted  250  casts.  Diagram  showing  ralation 
between  manganese  content  and  duration  of  mold  is  constructed  from  results 
of  experimence  in  steel  foundry. 

SUBMARINE  WARFARE 

Detection  of  Submarines.  Detection  of  Submarines  Harvey  C.  Hayes.  Proc. 
Am.  Philosophical  Soc.  vol.  59,  no.  1,  1920.  pp.  1-47,  18  figs.  Research  and 
development  work  carried  out  by  two  groups  of  scientists,  one  group  backed 
by  private  companies,  the  other  by  the  \J.  S.  Navy.  Types  of  submarine 
detectors  developed  by  England,  France  and  United  States. 

STEEL   MILLS 

Electrical  Equipment,  Standardization  of.  Standardization  of  Electrical 
Equipment  and  its  Relation  to  Accident  Hazard,  Walter  Greenwood.  Blast 
Furnace  &  Steel  Plant,  vol.  8.  no.  10,  Oct.  1920.  pp.  548-549.  Standardization 
demanded  on  account  of  economv  in  construction  and  operation  and  equally 
so  on  account  of  lowering  of  accident  hazard.  (Abstract.)  Paper  read  before 
Assn.  Iron  &  Steel  Elec.  Engrs. 

Power  Plants.  Current  Limiting  Reactances,  R.  H.  Kiel.  Blast  Furnace  & 
Steel  Plant,  vol.  8,  no.  10,  Oct.  1920,  pp.  554-556.  Disadvantages  of  central- 
Î2Ïng  generating  equipment.  Means  for  aiding  power  house  in  maintaining 
a  continuous  supply  of  electric  power  on  its  lines.  (Abstract).  Paper  read 
before  Assn.  Iron  &  Steel  Elec.  Engrs. 

Some  Economic  Consideration  in  Design  of  Power  Plants  for  Steel  Mills, 
T.  E.  Keating.  Blast  Furnace  &  Steel  Plant,  vol.  8.  no.  10,  Oct.  1920,  pp. 
570-574.  Deals  with  economic  centralization  of  power  generation  for  various 
units  of  steel  industry.  How  to  design  power  plants  for  greatest  economy. 
(Abstract.)     Paper  read  before  Assn.  Iron  &  Steel  Elec.  Engrs. 

See  also  Electric  Drive,  Rolling  Mills. 

STEEL  WORKS 

Ebbw  Vale.  The  Electrification  of  the  Works  and  Collieries  of  the  Ebbw  Vale 
Steel.  Iron  and  Coal  Company,  Limited,  Walter  Dixon.  Eng.,  vol.  1 10, 
no.  2856,  Sept.  24.  1920.  pp.  419-421,  5  figs.  Also  Engr.,  vol.  130,  no.  3378, 
Sept.  24.  1920,  pp.  299-300,  5  figs.  Works  are  expected  to  proiàde  after  comple- 

tion of  improvements,  annual  output  of  5.500,000  tons  of  coal,  575.000  tons 
of  coke,  and  450,000  tons  pig  iron.  Allied  industries  embrace  manufacture 
of  steel  rails  and  sleepers,  galvanized  steel  sheets,  weldless  steel  tubes  and 
couplings,  coke-oven  and  blast-furnace  by-products,  iron  and  steel  castings 

■  and  engineering  work.  Paper  read  before  Iron  &  Steel  Inst. 

^'aste-Heat  Oper.\ted.  Steel  Plant  Operated  with  Waste  Heat.  Iron  Age, vol.  106.  no.  13.  Sept.  23,  1920,  pp.  765-769,  7  figs.  New  Works  of  Electric 
Steel  &  Forge  Co.,  Cleveland,  for  manufacture  of  alloy  steels.  Ingots  broken 
down  under  hammer. 

SUBMARINES 

Uses  in  Peace.  Small  Submarine  for  Océanographie  Work  (Sur  un  petit  sous-marin 
destiné  aux  travaux  océanographiques,  Maxime  Laubeuf.  Comptes  rendus 
des  Séances  de  l'Académie  des  Sciences,  vol.  171,  no.  10,  Sept.  6,  1920,  pp. 
485-489.     Suggests  design. 

tSee  also  !^avigation,  SubTnarine,  Navigational  Obligations. 

SUPERHEATERS 

Steam  Velocities  in.  Steam  Velocities  and  Pressure  Drop  in  Superheaters,  H.  B. 
Oatley.  Int.  Mar.  Eng.,  vol.  25,  no.  10.  Oct.  1920,  pp.  824-825.  Advantages 
resulting  from  use  of  high  steam  velocities. 

SWITCHBOARDS 

See  Street  Railways,  Switchboard  Connections. 

TELEGRAPHY 

Duplexing  Submarine  Cables.  The  Semi-Bridge  System  of  Duplexing  Submarine 
Telegraph  Cables  (Kajiura's  Svstem),  J.  Kajiura.  Telegraphs  &  Telephone 
Age,  vol.  38,  no.  19,  Oct.  1.  1920.  pp.  510-512,  2  figs.  Japanese  invention 
said  to  have  proven  successful  in  application  to  a  number  of  submarine  tele- 

graph cables. 
Rapid.  Rapid  Telegraphy  (La  télégraphie  rapide) .  J.  B.  Pomey.  Electricien,  vol.  51, 

no.  1258,  Aug.  15.  1920,  pp.  342-349,  7  figs..  Comparison  of  Buckingham 
and  Baudot  apparatus. 
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WATER   HAMMER 
.  WELDING 

Metallic  Conduits  under  Pressure.  Study  of  Water  Hammer  in  Motal  Con- 
duits under  Pressure  (L'étude  des  coups  de  bélier  duns  les  canalisations  métal- 

liques sous  pression),  C.  Camichel  and  D.  Eydoux.  Houille  Blanche,  vol.  19, 
nos.  43-44,  July-Aug.  1920,  pp.  127-131,  3  figs.  Formula?  for  determining 
velocity  of  transmission,  pressure  exerted,  etc.,  and  graphs  indicating  transmis- 

sion of  water  hammer.     (Continuation  of  serial.) 

South  America.  Electrical  Possibilities  in  South  America.  Verne  Leroy  Havens. 
Elec.  World,  vol.  76,  no.  15.  Oct.  9.  1920,  pp.  729-730.  Opportunities  for 
water  power  development.     Operating  difficulties  and  how  they  are  overcome. 

WATER   PURIFICATION 

Aspirators,  Design  of.  The  Design  of  Aspirators  of  Sterilizing  Water.  A.  E. 
Walden.  Mech.  Eng..  vol.  42,  no.  10.  Oct.  1920,  pp.  562-564,  7  figs.  Type 
developed  from  results  of  numerous  tests  with  different  forms  of  aspirators, 
ejectors,  siphons,  jets  and  nozzles. 

WATER  WORKS 

Cost-Plus  Contracts.  Cost-Plus  Contracts  for  Water  Works  Construction, 
George  W.  Fuller.  Jl.  Am.  Water  Works  Assn..  vol.  7.  no.  5,  Sept.  1920, 
pp.  6S3-692.  It  is  held  that  cost  plus  contracts,  with  proper  provision  for 
accounting  and  supervision,  may  be  satisfactory  where  conditions  are  not 
definitely  known  and  in  case  of  private  corporations  where  well  qualified  con- 

tractors may  be  selected  to  work  under  adequate  supervision.  Under  war 
conditions,  it  is  said  cost-plus  contracts  were  necessary  and  even  now  have 
many  advantages. 

See    Electric    Welding,    Arc;    Electric    Welding,    Resistance;    Oxy-Acetylene- welding. 

WELFARE  WORK 

Industrial  Hygiene.  Economic  Aspect  of  Industrial  Hygiene,  Bernard  J.  Newman. 
Indus.  Management,  vol.  60,  no.  4.  Oct.  1920,  pp.  271  272.  Relation  between- 
health  and  general  welfare  of  employees  and  their  working  efficiency. 

Welfare  Department.     Is  "Welfare  Work"  Accomplishing  Constructive  Results?" 
Norman  G.  Shidle.     Automotive  Industries,  vol.  43,  no.  13,  Sept.  23.  1920,. 
pp.  619-621.     Suggests  auditing  "welfare"  department  and  makmg  it  justify 
its  existence  just  as  definitely  as  in  production  department. 

See  also  Mining  Industry,   Welfare  Work. 

WOMEN  WORKERS 

See  Executives,  Women  as.  ^ 

WOOD 

Treatment  OF.  Treatment,  Seasoning  and  Fire-proofing  of  Industrial  Wood  (Impré- 
gnation, sénilisation  et  ignifugation  des  bois  d'industrie).  J.  Escard.  Houille 

Blanche,  vol.  19,  nos.  43-44,  July-Aug.  1920,  pp.  148-151.  Chemical  compounds 
used  for  treating.     (Continuation  of  serial.) 

WATERWAYS,   INLAND 

Reconstruction.  The  Reconstruction  of  French  Inland  Waterways  (Pour  la  recons- 
truction de  notre  réseau  navigable^,  J.  Boudet.  Vie  Technique  &  Industrielle, 

vol.  1,  no.  12.  Sept.  1920,  pp.  463-472,  7  figs.  Method  of  "isolated  sections" for  reconstructing  waterway  without  interrupting  traffic.  Special  portable 
dams  are  firmly  placed  about  600  ft.  apart;  water  is  pumped  out  from  section 
thus  isolated  and  work  required  performed  over  night.  Method  was  invented 
by  Enterprise  Fougerolle  and  is  said  to  have  been  applied  successfully  by 
them  in  various  enterprises. 

ZINC 

Corrosion.  Corrosion  of  Zinc  of  Various  Compositions  after  Exposure  to  the  Air 
for  Five  Years  (Corrosion  de  zincs  de  compositions  diverses  après  cinq  ans 
d'exposition  à  l'air),  Eng.  Prost.  Revue  universelle  des  Mines,  vol.  6,  no.  5^ 
Sept.  1.  1920,  pp.  353-353,  16  figs.  Researches  at  metallurgical  laboratory  of 
Liège  University. 

o 


