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CANADIAN MILITARY FATTERN CHASSIS 

The policy stated for vehicle design at 

the beginning of the War that it should 

conform to the British Army Standard. There- 

fore the Canadian Military Pattern Vehicles 

were developed from the dimensions of typical 

War Office vehicle. Aside from the fact that 

the majority of this class of vehicle had 

multi-wheel drive and were more ruggedly built, 

the chief characteristics 1n which they dif- 

fered from Canadian commercial design were:- 

Semi-Cab over Engine; large single tires on 

heavy divided type wheels and right hand dri 

It 1s understood that the C.O.E. require 

ment, at 1 st in the initial stages of the 

War, resulted from United Kingdom requirements 

for short turning circle and a minimum of 

overall length. Canadian vehicles, therefore, 

were developed along these lines and in wheel- 

bases approximating the slready established: 

British Standard for any given size. 

The acceptance of Semi-Cab over Engine 

Type as a definite requirement resulted in 

front axle loadings on Canadian Military Pat- 

tern Vehicles which were in excess of those 

experienced in Commercial Use. This feature 

was not fully appreciated and much effort was 

subsequently necessary to "heavy up" all front 

end components to compensate for this loading. 
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The Single Wheel and Tire used on any hub 

were considerably heavier and bulkier than 

commercial units. This excessive unsprung 

weight severely taxed the commercial axle com- 

ponents. The fact that front and rear tracks 

of single tired vehicles should coincide, laid 

a further requirement on the axle design. 

Canadian Military Pattern Vehicles were 

developed from commercial components using 

basically two Power Plants, one a 6 cylinder 

in line engine, the other a V-8 engine, each 

of approximately 90 H.P. The ability of these 

engines to move vehicles in various gross 

weights ranging from 7000 pounds up to 16000 

Pounds was arranged by the use of various axle 

Feduction and transfer case ratios. Under 

this arrangement, 1t is obvious that ina con- 

voy, moving as one, and of various size veh- 

icles, all the Power Plants could not be oper- 

ating at the most economical speed. 

In order to utilize to the full, tho facil- 

ities which were available in industry, it was 

TIRE $ WHEEL ASSY. 
825—20 (COMMERCIAL) 

WT. 155 LBs. 

During the war a Weekly Progress Report 

was made by D.A.D.'on projects in hand. This 

information has sincebeen extracted and copied 

in grouped form for each project and it is 

ed that this data be consulted for addi- вчен! 

tional information, if required. 

established as a proof practice that commer- 

cially proven components should be used wherever 

possible. In order to provide against the 

it rigors of military use versus civilian u; 

was frequently the practice touse a component 

onmilitery vehicles which was of a size heavier 

than the corresponding one which would have been 

used in commercial practice. 

This plan in general successful, 

it applied to the basic component, but 

it was found necessary to make modifications 

to components in «very large number of instan- 

ces. Subsequent pages which deal with the 

history regarding individual components tell 

their story in greater detail. 

Por consideration of the future it may 

now be stated that it is logical to use many 

proven commercial components but that the de- 

signer should anticipate the possibility of 

ity for some modifications to these 

W.D. TIRE $ WHEEL ASSY.— 10.50—20 

WT. 237 LBS. 

, Comprehensive photographic files have also 

been developed. These include a binder contain- 

ing positive prints. An envelope of negatives 

is filed under the same number. 





on "B" vehicles have been 

adaptations of commercial components and con- 

sisted of channel members with suitable channel 

cross members. The frames for the lighter units 

on the short wheelba have been relatively 

free of defects. Howe frames on the 3-ton т, 

and gun tractor have required considerable re- 

1пГогсетеп and modification depending on the 

particular model affected. The continuous build 

up in gross weight has aggravated points of 

severe stress. The ultimate requirement to 

furnish a spare pneumatic tire and wheel has 

resulted in the fact that frame lengths have 

had to be extended to compensate for the space 

absorbed. 

The following are typical modifications 

found necessary. 

1. had to be vertically Frame flanges have 

reinforced adjacent to axle bumper pads. 

Frame webs at the forward end of the rear 

springs on 4 x 4's have been reinforced 

with inserts to prevent the spring hang- 

ers from flexing at this location. 

With the provision of Cab Model 13, fail- 

ures were experienced on the front sup- 

ports with the tearing of the web at 

the anchor holes. Insert reinforcements 

were necessary at this point. 

FRAME 

Fluid loads such as tankers and concentra - 

ted loads such as experienced in Portee, 

caused frame failures at that critical 

ction to the rear of the cab, indicating 

that under more normal type of loading 
the factor of safety was minimum. Inserts, 

external reinforcing and, in one case, 

members were added to take care of such 

conditions. 

anchors for On Winch equipped vehicles 

scotch ...-sers deformed the frame flanges 

where attached. Modifications were re- 

quired to accommodate such highly stre 

ed conditions, 

On vehicles in which the body is bolted 

directly to the frame rail, modifications 

were found necessary in the method of at- 

the holes in the of teaching flang 

the frame rail became enlarged with sub- 

sequent failure at these points. 
The installation of high bulky workshop 

bodies on the 6 x 6 units required rein- 

forcing in the basic frame at the rear of 

the 

For 

b. 

the future designer the following 

suggestions are recorded: 

1. It is axiomatic that with other things 

being equal the lower the frame height 





of achessis the lower the centre of grav- 

10у of the vehicle, and therefore the more 

stable the unit becomes. However, with 

& requirement of towing attachments whose 

location is controlled by the towed voh- 

tela characteristics, low frame levels 

may in the overall, add complications to 

body designs to accommodate such fitments 

as Tow Hooks etc. a compromise between 

high and low frame heights may have to be 

worked out. 

Standard basic frame assemblies would be 

desirable between contractors furnishing 

chassis for one common design body. 

3. The design of the frame should be based 

on the most extreme loading conditions 

on military establishment and/or pro- 

jected establishments. 

4. Consideration might be given to a verti- 

cally constant section channel frame from 

end to end as compared to the tapered and 

or kick up type of frame. 

moms 

1.  Thegreater portion of C.M.P. Vehicl 

been equipped with passenger car spark ignition 

Engines of approximately 90 H.P. These have 

been in two types, 216 and 239 cu. ins. dis- 

placement. These Engin have been satisfac- 

$. Experience has shown it is necessary to 

Incorporate in frame rails «minimum num- 

ber of openings oF holes in either the 

top or bottom flange. Openings without 

rivets or tight bolts are particularly 

critical. 

6. Production designs should incorporate 

features to enable transport by air with 

a minimum of di; yemb ly and re bly. 

7. "Light Metal! frames might be considered 

as they have been successfully used com- 

mercially. The possible reductlon in 

gross vehicle weight should not be over- 

looked. 

REFERENCES: 

D.M.&S. File 73-F-4, 73-1-17. 

A.E.D.B. E.E. Test Reports Nos. E105, 
E219, E288. 

tory in the lighter ch is but were at the 

limit of their capacity with a gross load of 

16,000 1bs. 

2.  Onvehicles inexcess of 18,000 1bs. gross, 

a heavy duty Engine of larger displacement, 270 





cu. in. was used. Unfortunately, this 

was not manufactured їп Canada. 

3. In standardizing on Engine size, 1t was 

necessary to compensste for tre variety of loads 

by arranging the reduction ratios accordingly. 

This led to a high speed in the Engine of a 

slow speed heavily laden vehicle and therefore, 

a reduction in Engine Life related to vehicle 

miles was experienced. 

4. Modifications to adapt commercial Engines 

to Military role included the following: 

(a) Provision of large capacity Air Clean- 

er for Carburetor to reduce the neces- 

sity of frequent maintenenc: 

(b) Provision of O11 Filter. 

(e) Provision of Sealed crankcase Venti- 

lation to prevent ingress of dust, and 

to provide for positive ventilation at 

all speeds. 

(d) Provision of Cold Starting 

predilution. 

(e) Provision of large capucity "rain 

Cocks on the cooling system for ra- 

pid dratning to prevent freezing 

where Anti-Fresze is not available, 

(f) Provision of sealed and flanged Carbu- 

retors to prevent ingress of dust. 

(g) Proviston of corrosion resisting com 

ponents which become sxposed to oxida- 

tion when immersed !n salt water. 

(h) Provision of special machined faces 

with glands and gaskets to prevent t 

gross of water to the working parts 

of a totally immersed engine. 

5. For future design gut: nce it may be well 

to record the following points: 

(а) Engin of 90H.P., readily ava'lable 

wt the moment, gives relatively poor 

power weight ratio on vehicles in 

excess of 16000 pounds gross for 4x4 

units. For 6x6units the power weight 
ratio, other things being equal, 18 

still less satisfactory. 

(b) Experience has shown that the field 

usefulness of engines, in M.T. veh- 

1cles, is largely governed by the 

availability of Engine Bearings and 

the adequacy of such bearin/s. Spare 

beurings were at times in short supply 

in World War II. 

(с) Consideration should be given to the 

valves and valve seats with regard 

to their adequacy when used with highly 

leaded fuels. 

(4) Engine Lubricant Coolers would appear 

well worth consideration. Quite .high 

o11 temperatures have b: n common on 

current design engines and may have 

been detrimental to bearing life. 

(e) Engine governors, to control the top 

engine speeds, would appear to war- 

rant study when types not ri dily 

"unlocked" become available. Gover- 

nors will not however eliminate high 

engine speeds when venicles are oper- 

ating down favourable gra 
СЕЗ. 

D.M.&S. File 73-E-l. 

E.E. Reports Nos. E79, EBO, E109, 
87, E300, E379, E430, B498, B581. 





TRANSMISSION 

The Transmissions used behind the large 

volume en.ines were of the 4-speed forward, 

and lreverse, normal control commercial units. 

That used behind the larger engine was also 

4-speed, but was of a capacity not usually 

manufactured in Canada and was therefore, an 

imported assembly. Bach of the above designs 

were of proven comercial adequacy, but, as 

was to be expected, military use of same re- 

quired modifications to be incorporated. These 

modifications were generally minor and include 

the following: 

(a) The of1 level and the quantity of ofl 

required for lubrication was revised 

because of loss of οἱ] through the 

shifter tower. 

(b) Magnetic drain plugs were adopted by 

one manufacturer, toisolate metallic 

particles. 

(с) The constant changing of gears in the 

heavy laden vehicles imposed service 

wear beyond the normal commercial ex- 

pectancy and slipping out of gear was 

experienced. Minor revisions e 

required to overcome such conditions, 

but were sometimes difficult to ori- 

ent. 

TRANSFER CASE 

As in the c of trucks having front 

wheel drive which presented new problems to 

Canada, the Transfer Case, which 1s an associ- 

ated component, also created new problems, 

The Canadian Cases were basically of a Design 

used in Commercial application in the U.S.A. 

Our short experience during this War hı 

taught several important lessons. High oper- 

ating temperatures and ahighnoise level have 

been troublesome and it was concluded that 

operating temperatur: are a function of lub- 

ricent level, speed, lubricant specifications, 

ambient temperatures and, the general design 

of the case itself, particularly with reference 

to its ability to withstand distortion and also 

the precision limits to which it has been manu- 

should be rather factured - incidentally, the 

elo: 

(d) Degrading of steel specifications 

lead to some difficulties and revised 

material specifications to agree with 

war emergency steel specifications 

were required. 

(e) Bearing seals, retainers and shift- 

ing rod seals required modifications 

to provide reasonably water tight 

cases for Waders. 

The ideal transmission is one with an 

infinite number of ratios and for the present 

and near future, this 1s approximated in the 

current "Fluid Flywheel", and/or "Torque Con- 

vertor" and/or the Hydromatic type Tranamis- 

sion. Unfortunately, the designs at present 

are limited in production, expensive in man- 

hours to produce, relatively tricky to main- 

tain at efficient operation and, as well, are 

tailormade to suit a specific chassis both 

in the commercial truck variety or in the pas- 

senger car type. It is suggested that close 

contact be maintained with developments in this 

regard, and that periodically experimental 

rvice. units be subjected to military 

REFER, 

D.K.*5. File 73-T-3. 

It is also evident that the mounting of 

the Transfer Case and the Controls for chang- 

ing ratios engaging Front axle or P.T.O. are 

closely related, and this relationship must 

be accurately maintained. If the major axis 

more nearly horizon- 

tel, the problem of lubrication would have 

been somewhat alleviated, particulerly with 

respect to the power take-off, since all other 

gears except themain shaft low ar were sta- 

tionary during P.T.O. operations, and since 

the 0111 1 414 not extend up to the rotating 

parts, there was only splash to lubricate them. 

Furthermore, a greater 011 reservoir would be 

created without making as much, if any, head 

on the lower bearing seals. Placing the Trans- 

fer Case in this position will, of cour: 

increase the belly clearance of the vehicle. 



ORIGINAL TRANSFER CASE 

However, this may be difficult to accomplish 

without having excessive drive line angl 

The Transfer Case gear ratios should be 

chosen to provide as nearly as possible equal 

increments between successive ratios from ap- 

proximately 100:1 up to about 7:1 in terms of 

the present power plants and tire equipment. 

Some record of our experience with dif- 

ferent drive combinations should be recorded. 

Two schools of thought exist mainly as fol- 

lows: 

(A) Those who prefer tohave drive through 

the rear axle at all times and only 

through the front axle when traction 

conditions necessitate 1t, and 

(B) Those preferring some type of com- 

pensator or third differential of 

the locking type in which the engine 

power is transmitted through both 

axles at all times. 

The latter type may be preferred for the 

following reasons: 

(a) Strictly froma design standpoint, 

the front axle declutch mechanism re- 

quired by (A) is exposed more than an 

internal differential would be and 

the control linkage is subject to 

road hazards. 

(b) Most Army trucks have a relatively 

high front axle loading and, from 

& control and safety standpoint, it 

is therefore felt that power should 

Larger Oil 
Reservoir 

REVISED TRANSFER CASE 

be transmitted to the front wheels 

to accept available increase traction, 

(е By actual test on a straight hard sur- 

faced road, 1% found that front 

tire tread wear was greater when the 

front wheels were running free than 

when power was being transmitted 

through them. 

(d) While wheels drive at all timos, there 

1s less likelihood of the driver being 

stopped by poor traction through lack 

of judgment. 

‘The likelihood of requiring the differ- 

ential to be locked in the transfer case is 

reduced as compared with the present front 

axle declutch combinations, since all wheels 

would be driving at all times. 

The current design of seals and seal faces 

werenotall that could be desired, particularly 

from a standpoint of service life and also 

from a standpoint of ling out sea water 

during wading operations. 

Insulated mountings of Transfer Cases 

would add greatly to the reduction in noise 

1 1 but introduce problems in maintaining 

alignment. 

REFERENCES 
D.M.kS. File 73-T-3. 

A.E.D.B. E.E. Reports Nos. E89, E280, 
E281, E468, £496, E506, E611. 





gHASSIS WINGH 
This Section will deal only with the Winch 

suspended between chassis side rails and driven 
by the Take Off on the Transfer Case, with 
fairleads to allow winching forward ог back- 
ward. 

The maximum pull developed by this Winch 
was 11,000 pounds with a ratio of 6.2 to 1 in 
the Winch Drive Unit. The drive of the Winch 
consisted basically of a conventional Rear 
Axle Crown Gear, Pinion and Housing; the ex- 
tended shaft of which carried a keyed horizon- 
fal Drum for spooling the Cable; the end of 
the shaft was supported in bearings designed 
to allow for the distortion in frame rails. 

125 feet of 5/8" diameter cable was nor- 

mally fitted on this Drum; the Drum could be 
driven to wind "in" or "out" and in addition 
could be held in one position by using a Hand 
Brake applied to the Pinion Shaft. 

The experience indicated the following 
shortcomings in this design: 

(a) The Winch was located relative to 

the Rear Axle at a constant dis- 
tance because of short wheelbase 

Unite, and the lead from the rear 

Sheave to Drum was relatively short 

causing mal-alignment of spooling of 

cable on Drum. 

(b) The grooves on the Drum barrel were 
of questionable advantage. 

(о) Routing of Cable to the forward end, 
under chassis, was inconvenient when 

Chassis becomes bogged down. 

(d) Cable capacity required to meet later 

W.0. demands not sufficient. These 

requirements were 200 to 250 ft. of 

cable. 

SLUTCH 

The Clutches usedhave been of the single 
plate dry disc design of the heavy type in the 
size commercially applied to the sub ject engines. 

Relatively minor modifications have been 
found necessary, however the indications are 
that Winches may become a requirement on all 
future vehicles in which case Clutch use will 

will presumably be reduced. 

(e) Pulling capacity for future P.A.T. 

was indicated as 90% of G.V 

Puture action should determine: 

(a) Whether Winching from both front and 

rear of vehicle is a firm definite 

necessity and whether Winching from 
one direction only is not equally 
satisfactory. 

(b) The maximum Rope likely tobe re- 

quired with provision for same in 

Drum design. 

(с) That consideration has been given to 

the use of small flexible Ropes with 

the aid of Blocks for heavy pulls as 

compared to single line straight 

pulls. 

(4) Careful study be made to provide even 

"laying on" of Cable, either laden 

or unladen, whatever the location of 

the winch. Experimental Devices 
have been developed for Winches op- 
erating in various chassis positions. 

(e) The Design of Winch will directly 

affect the clearance Chassis to 

Ground, either in approach, depar- 
ture or belly dimension and this 

should be borne in mind. 

REFERENCES 

D.M. & S. File 73-1-17 

A.E.D.B. É.E. Reports Nos. E499, E519, 
E577, E613. 

D.V.S.A. 6-439-g, 

Experience on "sealed in" Clutch housings 
for wading at this time is not extensive and 
the perforzance resulting from this practice 
should be the subject of future observance in 
so far as normal operations are concerned, 

REFERENCES 
D.M. k S. Pile 73-2-1. 

A.E.D.B. E.E. Reports lios. E139, E293. 



DRIVE LINE PROPELLER SHAFT AND UNIVERSAL 

sows 

Propeller Shafts on all wheeled drive 

Vehicles were of the balanced tubular type 

fitted with conventional Hook type needle 

bearing Universal Joints. On the longer wheel- 

bese 4x4's, and on 6x6, intermediate support 

bearings were provided, the former bearing 

being self aligning. А11 Propeller shafts 

were of the exposed type as difrerentisted 

from the enclosed or torque tube type. 

Early in production 1t became evident 

that the degree of articulation and torque 

involved created stresses beyond the capacity 

of the designs. Greater angular capacity, 

longer and more rugrea slip splines, larger 

needle oearing assemblies and heavier tube 

section were all incorporated, Purther short - 

comings were found in the sealing against grit 

anc water on the slip joints and in the lub- 

rication of the needle bearings. Slingers 

were provided and lubricant pressures of needle 

bearings increased. The latter was accom- 

plished by increasing the blow-off pressure 

of the relief valve and redesigning the lubri- 
cation groov 

REAR PROPELLOR SHAFT 

LUBRICATION FITTING 

UNIVERSAL JOINT 

RELIEF VALVE 

JOURNAL 





RELIEF VALVE CAP 

LUBRICATION FITTING 



Mal-adjustment of the two 'U' bolt type 

clip Universal Joints resulted in brinneling 

On the 

short shaft between the transmission and trans- 

of the spiders in certain locations. 

fer case, these were replaced by the four-bolt 

flanged-yoke type. 
The attaching nuts of both 'U'-clij 

flange bolts 
cular service attention was provided. 

Por future designs 

and 

tended to loosen unl parti- 

surplus angularity, 

travel, and capacity should be provided, and 

SOOLING SYSTEM 

‘The engine Cooling System of CMP Vehicles 

was a combination of liquid and air of commer- 

cial design. The liquid coolant was circulat- 

ed by one or more pumps on the motor through 

a radiator of either ribbed cellular or tube 

and fin type. The air was circulated by a fan 

mounted adjacent to the radiator and routed 

past the engine proper. 

liquid coolant toreach temperatures in excess 

In order to allow 

of 2129P, without vapourizing, sealed cooling 

systems were provided to allow pressures of 
8 to 5 1bs./sq. in. 

Because CMP Vehicles were of the COE Type, 
and due to frame distortion consequent of the 

high articulation, and further as a result 

of weather conditions experienced in Service, 

the following modifications were made during 

the production of vehicles: 

10 ovemiow 

1o nur 

von cx В 
(этимди! тмасоон) ттм TO BOTTOM OF TANK 

nuts should be of the non-back-off type. Further 

consideration should also be given to improving 

the lubrication of needle bearings such as 

providing a separate grease fitting for each 

bearing. 

REREN: 
D.M.&S. Pile 73-T-3 

A.E.D.B. E.E. Report Е-284 

(a) Pan Shrouds to control the air flow. 

(b) Liquid Coolant capacity maintained 

by provision of Overflow Reservoirs. 

(c) Redesign and reinforcing of radiator 

attaching means. 

(a) 

(9) 

Provision of Thermostats 

in the number, size and type 

of Drain Cocks to facilitate speedy 

Increi 

drainage in freezing temperatures 

where adequate anti-freezes were not 

available 

Due to the necessity of reducing the use 

of Tin, numerous other radiator soldering 

materials were in tigated, the most suco 

sful of which was Silver Solder applied to 

the cellular core only. The Tin content of 

the Standard Solder was considerably reduced 

and a portion of the radiator failures ex- 

PRESSURE CAP WITH BLOW OFF VALVE 

FROM ENGINE BLOCK 

RADIATOR AND OVERFLOW TANK 



PRESSURE CAP WITH BLOW OFF VALVE 

FROM ENGINE BLOCK 

CONNECTING HOSE 

/2 DRAIN COCK 了 电 FITTING 
(STRAIGHT THROUGH) TO BOTTOM OF TANK 

RADIATOR AND OVERFLOW TANK 



perienced was possibly due to this modifica- 

tion. 

REFERENCES 
D.K.&S. Pile 73-0-7 

A.E.D.B. E.E. Reports Nos. E286, E296 

EUEL SYSTEM 
All C.M.P. Vehicles were fitted with two 

Puel Tanks of the non-bullet proof type and 

1. They stant s| were built of corrosive m 
were suspended one on either side of the chas- 

sis frame side rails, usually mounted adjacent 

to the back of the cab, interconnected with & 

draw-off line fitted with a thre ay Valve 

allowing the use of either Tank independently. 

Between the Three yay Valve and Fuel Pump 

a Fuel Filter was provided. From this point, 
the line led to a mechanically driven Fuel 

Pump of the diaphragm type and thence to the 

Carburetor. 

Early Fuel Tanks were found to be inade- 

quate in capacity, subject to foreign mater- 

fal entering, slow in filling, difficult to 

clean out, and the Dr ff Line subject to 

plugging. During production, the capacity of 

the Tanks was increased on certain models and 

Screens provided in the Filler Necks as well 

as a Vent Pipe to increase the rate of filling. 

A pilot Tank was developed which included 

the following feature: 

(a) Larger Filler Neck. 

(b) Increased diameter Draw-Off Tube. 

(c) Large Cleanout Opening. 

(d) A rugged Top, to bear û man's weight. 

(e) Large Sump with Drain Plug in bottom, 

(f) Facilities for guiding sludge away 

from the Draw-Off Tube. 

Unfortunately, this Tank never reached pro- 

duction, but 1s illustrated on the following 

page. 
It was found that it would be very dif- 

ficult to increase the capacity of the Tanks 
without sacrificing belly clearance and/or 

interfering with body and cab design on G.S. 

Vehicles. The Users demand for vehicle fuel 

capacity continued to increase until 450 miles 

without refill specified. Future vehicle 

fuel capacity should be based on this require 

ment. 

With the types of Fuel available in cert- 

ain areas large deposits of gum reduced the 

capacity of the Feed Lines until the flow was 

such that plugging occurred. Flexible Fuel 

Line sections were found necessary to reduce 

breakage due to vibration, 

FUEL SYSTEM 



FUEL SYSTEM 



PILOT TANK PLAN VIEW 

PILOT TANK INTERNAL VIEW 

PILOT TANK BOTTOM VIEW 









The Puel Filter was generally satisfac- 

tory in performance but on certain models was 

inaccessible and suffered from lack of proper 

maintenance. This condition was subsequently 

corrected. 

The vaste difficulty with the Fuel Pump 

with its Diaphram which was required to 
pump, at extreme low and high temperatures, 

fuel with alcohol admixtures or normal fuels. 

A Diaphram designed to take care of all these 

conditions was never developed. 

s such Vapour Lock w experienced inar 

India where high altitudes occur. The most 

successful cure was the provision of a Pusher 

Pump located adjacent to the Fuel Tank. A 

BATTERIES 

The first vehicles built for Army orders 

d ' fitted with the same Battery us supp 

in the individual model truck for comuercial 

production, Shortly after production started 

steps were taken to equip vehicles with Batter 

ies which were physically interchangeable from 

one make of vehicle to the other so that any 

Battery fitted to a Motor Transport vehicle 

would fit into the Battery Hanger of any other 

vehlel: ‘This arrangement necessitated that 

Ford change the pole positions of their Bat- 

teries and, in certain models, change the 

physical dimensions so that all their M.T. 

vehicles wouldbe fitted with the same Battery. 

With the exception of the Universal Cir- 

rier, which adopted the same size Battery as 

fitted to the English counterpart, all Arm- 

oured vehicles built by the Motor Vehicle 

Manufacturers used the same Battery as sup- 

plied for M.T. vehicles and used two їп series 

where a 12-volt system required. 

This policy was continued until cold start- 

ing became an important factor. For desert 

operation the Battery requirement for M.T. 

Vehicle was not ere as the starting tor- 

que requirement was low and the S.A.E.-2L 

battery supplied was adequate. However, for 

low temperature operation the available start- 

ing torque became an important factor, also for 

Puel Pump Hand Prizer was incorporated to al- 

leviate Vapour Lock, facilitate filling Car- 

buretor for Cold Starting and clearing block- 

ed Fuel Lines between Pump and Carburetor. 

Carburetors were of the Dom-Draft Type 

to suit the characteristics of the various 

engines. Continued efforts жеге паде бо bet- 

ter the Fuel Economy without sacrificing Eng- 

ine Performance, Subsequently — Carbur-*ors 

were fitted with Mounting Flanges and seal 

to prevent the ingress of Water and Dust. 

REFERENCES: 
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Armoured Wireless Set carrying vehicles it was 

found that the S.A.E.-2L capacity was too low 

for the conditions under which the vehicles 

operated, 

As explained in the Articizing Section the 

original solution to the cold starting prob- 

lem to apply heat to the Battery and, sub- 

sequently, for operation in temperatures be- 

low minus 209 P, 1t was found advisable to 

keep the Battery warm to ensure satisfactory 

starting. The first approach to this problem 

toapply heat to an insulated Battery dur- 

ing vehicle operation, The insulation delayed 

cooling of the Battery so that during an over- 

night stand the temperature would be maintain- 

ed at the point where adequate starting torque 

would be available. It was also determined that 

with vehicles fitted with voltage regulators, 

it was necessary toraise the battery tempora- 

ture to above 40?F above zero so that it could 

be adequately charged. 

A later development for cold weather oper- 

ation was the multi plate Battery, It was 

found that by building a battery with thin 

separators, thus bringing the plates clo: 

together, the internal resistance was lowered 

and better starting torque at low temperatures 

was obtained. During the Sumner of 1942, Ex- 

perimental Batteries were built using 23 plates 



per cell, these were tested in vehicle opera- 

tion at Camp Shilo in the Winter of 1942-43. 

Subsequently they were tested under labora- 

tory conditions in the Cold Rooms of the Ford 

Motor Company in comparison with standard veh- 

icle equipment Batteries. The results of these 

tests are covered in a report entitled "Report 

on Investigations of Lead Acid Type Storage 

Battery for Operation at Low Temperatures." 

Pollowing the tests the results were dis- 

d at a meeting of the S.A.E.-U.S. War 

Engineering Board's Battery Committee to secure 

the advice of the best Battery experts on this 

Continent. The minutes of this meeting were 

included as part of the above mentioned report. 

Some doubt was expressed as to whether 

the thin wood separators would give reasonable 

life under actual vehicle operating conditions. 

Before an opportunity was available to test 

the Batteries adequately, under actual opera 

ting conditions, an order was received for 

vehicles for operation in areas of minus 15°F 

where no standby heat was to be provided. A 

meeting was held with the Canadian Battery 

Manufacturers to decide on the type of Bat- 

tery to be supplied for this order. A com- 

promi was agroed upon of a 21 plate per cell 

Battery which, 1t timated, would give 

the starting torque required and would, at 

the same time, provide separators of sufficient 

thickness to give reasonable life. Subsequent 

laboratory tests showed that the 21 plate would 

give the torque required at minus 20°F (see 

Presto-O-Lite and Exide reports) and tests in 

vehicles operating on Tire Tests at Normoyle, 

Texas, indicated that the Battery life was 

better than the smaller capacity standard 

equipment Battery and equal to a 17 plate unit 

of the same ampere hour capacity. For the 

report on these tests refer to Experimental 

Report E-297, entitled "Report on Low Temper- 

ature Batteries (DMS-21 and similar Batteries) 

in Life Tests Under Noraal Truck Use." 

Specification 0.A. 121 was written to 

cover the design and performance requirements 

of the 21 plate Battery which wi designated 

D.M.S.-21. 

In Armoured vehicles carrying wireless 

sets, it was found that the standard equip- 

ment M.T. 6-volt Batteries did not give the 

proper balance between the charging capacity 

and the battery load. When satisfactory test 

reporte on the D.M.S.-21 became available it 
was decided to specify this type to replace 
the standard battery, identified as D.N.D., 
to secure the advantage of its larger capa 

oity and Its better low temperature character- 

istios. 
The Department of National Defence was 

desirous of using a battery in which all re- 

placable parts were interchangeable, this to 

facilitate the repair of batter, For this 

reason, they wished to standardize, for use 

in Canada, on the D.M.S.-21typeas its speci- 

fication was written to ensure that all replace 

able parts would be interchangeable irrespective 

of the manufacturer. However, due to the ad- 

ditional labor and parts involved in producing 

the D.M.S.-21 over standard types, and the 
tremendous demand for both original equipment 

and replacement batteries, production facili- 
ties did not permit such a move tobe made. 

Commercial practice followed by the sup- 
pliers of both Ford und General Motors was to 

use an asphalt composition container. This 
practice was followed for Military vehicles 

and had considerable production advantage a; 

thi contuiners could be produced several 

times more rapidly than rubber containers. 

However, Cold Room tests indicated that, 

where the container subjected to extremes 

of heat and cold, the rubber container was 

much more satisfactory. For this reason, the 

rubber container was specified for all vehicles 

where the Battery was located under the hood, 

nicl and for all fitted with Arctic equip- 

ment where it wi subject to rapid changes in 

temperature. 

There was а considerable divergence of 

policy with regards to batteries between that 

followed by U.S. and that followed by the 

British and Canadian Armies, U.S. practice 

was to use a dry charged Battery with porous 

rubber separators fcr export shipment, Upon 

arrival at destination this Battery could be 

put into immediate service at 75% of its cap- 

acity by adding the proper electrolyte. On 

the other hand batteries supplied to the 

British and Canadian Armies were fabricated 

using wood separators and as these had to be 



shipped in the moist state they were shipped 

dry, uncharged, and on arrivel at destination 

required 40 to 60 hours charging to put them 

into serviceable condition. This latter ar- 

required tre provision 

of adequate charging faciliti 

The U.S. rubber separator Battery dexanded 

the supply of natural rubber, which by 1944 

was in short supply and substitutions were 

tested, microporous glass was adopted on an em- 

ergency busis although its S.A.E. Life Cycles 

© considerably lower thar with the rubber. 

It should be noted that the Batteries bullt 

with rubber separators lose less capacity due 

to storage than do those with wooden separators, 

and that after they have been stored for an 

extended period their low temperature charac- 

teristics are better. 

BLACKOUT LIGHTING 

All Canadian Military Pattern Vehicl 

were fitted, in the factory, with a lighting 

arrangement which enabled the vehicles to be 

operated in areas where "Blackout" existed. 

The function of Blackout Equipment on veh- 

to - 

(a) Screen the lights from enemy observa- 

tions, particularly aerial. 

(b) Reduce the amount of and direct light 

projected from the various lamps to 

best advantage, thus reducing the 

amount of reflected light around the 

vehicles. 

built were fit- The first C.M.P. Vehicl 

ted with standard commercial lighting, 1 

two Headlamps of the replacable Bulb type, with 

upper and lower beams, Parking, Tail, Stop and 

direct Instrument Lamps. Separate switches 

were provided for ch of the following; In- 

strument Light, Teil Light and Stop Light so 

that they each could be turned of! when the 

Headlights were on. 

The first type Blackout Equipment consisted 

of a Blackout Shield assembled between the Lens 

and the Lens retaining Rim of the Headlamp: 

In addition, the lower halves of the Headlamp Re- 

flectors were painted Black. A shield was 

For operation inareas in which the temp- 

eratures are similar to thossencountered in 

Canada, the S.A.E.-2L Battery supplied as 

original equipment does not have adequate 

capacity to provide any factor of safety dur- 

ing Winter operation. A larger capacity Bat- 

tery and particularly one with better low 

the D.X.S.-21 temperature chacteristics such 

should be provided. 

Summarization of the batteries supplied 

in vehicles built by Canadian Motor Vehicle 

Manufacturers 1s given on Battery Chart F-42- 

S.P. 

REFERENCES. 

Pile = 75-1-4 

Е.Е. Report - E.279 

Specification - O.A. 121 

o supplied for the Tail Lamp Lens, the Tail 

Lamp License op.ning and the Stop Lamp. This 

shield had a 1/4" Dia. hole located in its 

centre. As in the original installation separ- 

ate switches e provided so that the Tail, 

Stop and Instrument Lights couldbe turned off 

when the Head Lignts were on. 

In March 1941, the first issue of Speci- 

fication O.A. 62 covering Blackout Equipment 

was released. This issue specified the follon- 

ing features 

(a) Parking Bulbs removed. 

(b) Right Headlamp - fitted witha Double 

а Contact, Double Filament prefocus: 

type Bulb having two 6 Watt Filaments. 

Ametal mask was fitted on the outside 

of the Lens with 1/8 ins. Dia. hole 

located in its centre. Ihe lower 

half of the reflector was painted 

Black. 

(c) Left Headlamp - fittedwith a Double 

Contact, Double Filament prefocus- 

sed type Bulb having one 6 and one 

36 Watt Filament, the 36 Watt being 

the "high" beam. A mask and hood 
were installed in accordance with 

D.N.D. Drawing E-11012 and the low- 



(9) 

(f) 

(в) 

(һ) 

(1) 

er half of the reflector was paintec 

Black. 

The Indirect Instrument Lamp was ar- 

ranged onan independent circuit. 

A Sub-Lamp, fitted with a 6 C.P. 

Bulb was mounted on the rear cross 

member to direct light onto the Rear 

Axle "Fot", The lamp was on a sepa- 

rate circuit controlled by a Dash 

Switch. 

Two Tail Lamps of the kubbol!te Type 

were supplied, one on each side of 

the hicle, fitted with 6 Watt Bulbs 

and with removable metalmasks having 

1/4 in. Dia. hole in their centre. 

These lamps wero in a separate cir- 

cuit controlled bya Dash Switch. 

No Stop Lamp was supplied but the 

Stop Lamp Switch was connected to 

the Tail Lights to light themif the 

brakes were applied and they were 

not otherwise lighted. 

Green Reflectors were set in the 

Front Bumper, 2 ins. from the out- 

side ends of the Bumper, to indicate 

the approximate width of the vehicle. 

Various modificationa were subsequently 

incorporated into production which resulzed in 

lighting arrangement as indicated in the fol- 

lowing. 

(a) 

(b) 

(е) 

(a) 

(e) 

(f) 

(в) 

Wiring was provided for two Headlamps 

butonly the Left Hand was connected. 

The Headlamp was fittedwith u single 

Pllament 36 Watt Bulb only. 

Side Lamps 

Fender fitted with 3 C.P. Bulbs and 

re provided on each Front 

with a Lens and Masking Disc so that 

the light was visible at 300 yarás, 

on a clear dark night. 

Bulb in Sub-Lamp was 3 C.P. 

Tail Lamps were fitted with a 3 C.P. 

Bulb and Lens and Masking Disc with 

one 1/4 in. Dia. hole so that they 

would be visible from 100 to 300 

yards, on a clear dark night. 

A Stop Lamp fitted with a 5 C.P. 

Bulb was mounted on the same bracket 

as the Right Hand Lamp. 

To provide flexibility, five Toggle 

Switches were provided to control the 

circuits as follows: 

(1) Switch to operate Tail Light 
only 

(11) Switch to opera 
Lights. 

(111) Switch to operate Tail, Side 
and Head Light. 

11 апа 5146 

(1v) Switch to operate Instrument 
Light. 

(v) Switch to Isolate Stop Light, 
which 1s normally lighted when 
brakes are applied. 

(h) Reflectors inthe Bumpers were dele- 

ted. 

As conditions in theatres of war changed 

there a demand for improved lighting. This 

resulted in a major revision to Specification 

O.A. 82 issued 3rd October, 1944, which stip- 

ulated the following changes to be incorpor- 

ated into production 2nd January, 1945. - 

(a) Two Headlamps were provided, fitted 

with 32-21 Candle Power, prefocussed 

Double Contact Type Bulbs and with а 

Mask which could be rotated to pro- 

vido an ontially clear lens. For 

British Army Orders the 32 C.P. Pila- 

ment only was energized but provision 

was made in the wiring so that for 

Canadian Army Orders both Filaments 

would be energized and connection 

made to Dimmer Switch. 

(b) The Mask onthe Sidelamps were dele- 

ted and 1t was specified that the 

Lens will be of Semi-Transparent 

material such that the light will be 

visible at 650 - 700 yards on а 

clear dark night. 

(c) me circuits were provided with a series 

of six Toggle Switches which enabled the 

following lighting arrangements to be 

‘Switch to operate Tail Lights only 

Switch to operate Tail and Side 
Lights 
Switch to operate Tail, Side 
and Headlights 

(1v) Switch to operate Instrument 
Lights 

(v) Switch to Isolate Stop Light 
Switch to Isolate Right Hand 
Headlight. 

Subsequently as a result of air superiority, 
s were deleted, leaving two clear 

REFERENCE 
D.M.xS. Pile 73-1-4 

D.M.kS. Spec. O.A. 62 



MASK IN BLACKOUT POSITION MASK IN CLEAR BEAM POSITION 

TOTALLY CLEAR LENS 

ELECTRICAL SYSTEM 

The electrical systems of C.M.P. 'B! Veh- 

icles embraced both 6 and 12 volt types; the 

majority being in the 6 volt category. Becaus 

most of the engines used in Military Pattern 

Vehicles were modifications of existing domestic 

units employing 6 volts, this terminal voltage 

as retained from a manufacturing convenience 

standpoint. 

However, extensive subsequent tests proved 

a 12 volt system to be much more efficient than 

6 volt, especially in cold weather. 

Also, in vehicles fitted for wirel s 

installation, 12 volts was used to match the 

wireless terminal voltage 

In all ca. s, a one wire system was used 

with the vehicle chassis serving as the common 

return, This applied to both negative and 

positive grounded systems. 

The following is a description of the 

various units comprising a representative 
syste 

Battery - 17 plat » 100 ampere hour 

capacity. See further details on Battery 

Development Page 15 - 16. 

SOCKET FOR TRAILER CONNECTION 

Generator - Two pole shunt wound with 

external control of both voltage and cur- 

rent, 32-34 ampere capacity. 

Starter - Four pole series wound with 

Bendix drive or over-running clutch, 

Ignition - High tension spark coil and 

distributor operated directly from Cam 

Shaft. Spark plugs were of conventional 

design. 

Horn - Diaphragm type actuated by a 

vibrating armature 

Instrur - A Standard 'zero' centre 

ammeter was used. Fuel, Temperature and 

011 pressure gauges were of the two unit 

type. The dash element consisted of a 

calibrated millianmeter actuated by a 

potentiometer representing the tank or 

engine element as the control. 

REFERENCE 
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RADIO INTERFERENCE SUPPRESSION 

All Canadian production military vehicles 

were suppre d to prevent radiation of inter- 

ference affecting the reception of wireless 

signals. These vehicles fell into two cate- 

gories;- tho: at that did not carry wirele 

anytime and those fitted with or equipped for 

wireless installations. The methods used for 

the two classes differed considerably; on non- 

wireless vehicles the system was relatively 

simple wher for wire carrying vehicl 

it was more elaborate and comprehensive and 

included complete shielding or screening of all 

interfering components. 

For convenience in testinz of production 

vehicles, a "Screened Room" was used in order 

to exclude all atmospheric and extraneous 

nois Later it was found however that the 

screened room results could not be completely 

relied upon. The reflecting characteristics of 

the Room would change from day to day, also, 

the room proper exhibited reflective properties 

which tended to cause incorrect findings and 

resulted invehicle rejections which otherwise 

would test satisfactorily in open country. It 

found that when a vehicle passed approval 

in the room, 1t could invariably be accepted 

as being satisfactory. However, when the inter- 

ference was such as to constitute basis for 

rejection of a vehicl the unit ne r 

condemned unt11 confirming tests in a substan- 

tially noise free area in open country were 

carried out, 

The following is typical of the suppres- 

sion components and their location, fitted to 

a non wireless vehicle: _ 

High Tension Cables - 10,000 Ohm sup- 

pressors were inserted in each spark plug 

lead at the spark plug end and one in the 

lead between coil and distributor at the 

distributor end. 

Generator - The output terminal was by- 

passed by a 1 mfd. metal encased conden- 

ser at the regulator. 

Electrical Gauges - Fuel, oil pressure 

and temperature gaug were ch by-passed 

by a 0.1 mfd. concenser at the tank or 

engine element. 

Ignition Switch - The "cola" terminal 

of the ignition switch was by-passed by a 

0.5 mfd. condenser. 

Bonding - An average of ten bond straps 

were used throughout any vehicle, located 

between engine and chassis and between 

adjacent metal panels, toprovidean elec- 

trical path of low’ resistance. These 

reduced to unity the radio frequency po- 

tential component existing throughout the 

vehicle, thereby preventing re-radiation. 

Likewise for wireless carrying vehicles 

the following procedure was used: 

High Tension n C. - Allhigh 

tension cables from spark plugs to distri- 

butor and from coil to distributor were 

enclosed in flexible metal conduit. These 

terminated at one end into metal cannis- 

ters enclosing ch spark plug and, at the 

other end into a cast aluminum box'en- 

closing the distributor. 

Generator - The generator output was 

fed through a filter, which consisted of 

a shielded choke coil suitably by- еа 

by & condenser and effective at the inter- 

fering frequency. The connecting cabl 

were enclosed in metal conduit terminating 

at the voltage regulator. 

Voltage Regulator - The voltage regu- 

lator was housed in a cast aluminum en- 

closure along with the ignition coil but 

ch was isolated from the other by a 

partition. 

Electrical Gauges - Same as for non- 

wirele vehicles. 

Bonding - Same as for non-wireless veh- 

icles. 

REFERENCES 
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SPHINGS AND SHOCK ABSOKBERS 

C.M.P. "B" Vehicles have been equipped with 

laminated springs set at four points on the 

chassis with the long axis of the springs ap- 

proximately parallel with the long axis of the 

hiele. On 4x4 chassis a Shock Absorber has 

been provided with each spring; on 6x4 and 6x6 

vehicle rear springs have not been so equipped; 

on 4x4 the rear springs have been of the Hoton- 

kiss drive type. 

The basic springs have been adaptations of 

commercial installation and again it has been 

evident that military units require more than 

ordinary commercial ruggedness. Probably no 

other component has been the subject of more 

failure, criticism, study, test and redesign 

than the vehicle springs. 

The improvements made during production 

may be listed as follows: 

(1) The capacity of Springs was increased, 

without changing widths ana lengths, to 

support the heavier vehicle components, 

1.0. larger cubs, longer and deeper 

bodies, additional military equipment, 

andother more robust chassis components. 

(2) Auxiliary Springs were added to rear 

assemblies. 

(3) Double wrapped eyes and/or cast eyes were 

incorporated to counteract the twisting of 

springs due to articulation. 

(4) Nibs were added to align leaves and relieve 

centre bolt failure 

(5) Main and second leaves of most springs 

have been shot blasted to improve the ef- 

fective lif 

all le 

on front springs of one make 

have been shot bli ed. 

(6) On front springs of heavily loaded units 

such as 6x6 workshops a trunnion type end 

eye has been applied tothe springs to re- 

lieve the exc 

1 

ive twisting of the main 

The shock absorbers have been of two com- 

mercial types; one the piston and lever, the 

other the cylindrical vane and lever: each of 

the double acting principle accepting load on 

both normal and rebound motion of the chassis. 

These were enlarged in capacity during the Army 

Production Programme to accept the greater 

loads. 

ed Future action 1s sugg follows: 

(1) Determine whether independent suspension 

on front wheels improves the articulation 

and stability sufficiently to adopt it on 

wh’ sled front drive axles by providing 

pilot untts of heavy laden type. 

(2) Bearing inmind the complication of mech- 

anism likely to result from independent 

suspension, consideration be given to 

lateral front springs anchored by shackle 

on one end and free on the opposite. In 

this instance radius control rode must 

be provided to locate the front axle in 

position. This type design will prob- 

ably be a fair compromise between current 

design and independent suspension, It 

will result in three point suspension on 

the chassis and should relieve much of 

the twisting and weaving stresses inher 

ent as a result of current four point 

suspension. 

(3) Rear laminated springs of the "slip type" 

which will not be subject to torque or 

brake reaction. ‘Th etlons to be r 

provided for by radius rods as now fitted 

on 6x6 rear assemblies. 

(4) Solid Steel or Steel-Rubber type Torsion 

suspensions might be explored. 

(5) Dependent on what system 1s found most 

expedient, suitable snubbing arrangements 

will have to be provided to evolve the 

most stable ride under a variety of con- 

ditions. It is felt that more satisfact- 

ory performance may be obtained 1f a 

specific vehicle has specific snubbers 

for it. 
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Steering Gears used were 

those from commercial design for vehicles of 

comparable rating. These gears were under- 

size for Military use and continued weakness- 

es came to light. Eventually modifications 

included: 

1. Reinforcing the securing method of 

Gear to Chassis. 

2. Enlarging the Steering Arm attach- 

ing Studs. 

3. Enlarging the section of and the bear- 

ings in the Sector Shaft. 

4. Increasing the sect!on modulus of Kast 

Jacket. 

5. Onheavily loaded Front Axles a Steer- 

ing Shock Absorber was found to be 

advantageous. 

6. Flexible mounting on the cab Fire Wall 

was required to support Mast Jacket 

due to the movement of the Cab in 

relation to Chassis. 

7. On Trunnion Mounted Gear, a Brace 

or Anchorage to the Gear was noces- 

sary in some cases to relieve the 

stre s in the Trunnion Cap. 

Puture action on vehicles of new design 

should bear in mind that: 

1. Steering Gears for cross country op- 

eration must be, for an equal size 

vehicle, heavier and more robust than 

acceptadle commercial equipment. This 

condition needs further emphasizing 

when heavy Military Wheels, Tires and 

Axles are to be used, 

2. For "Waders", a design which requires 

a minimum of field application of wa- 

ter proofing material 1s desirable 

3, For Alrportable, easily lowered Steer- 

ing Gears with special universals and/ 

or column brackets would be advanti 

geous. 

The apparent limit for Manual steer- 

ing is reached when the Pront Axle 

Loading approximates 10,000 lbs. 

Therefore for loads in excess of this 

figure, Mechanical Aids must be con- 

sidered. 

REFERENCES 
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BRAK: 

Service Brakes have been of the internal 

two shoe expanding Hydraulic type applied on 

all hubs of C.M.P. vehicles. The front and 

rear brakes have been adjusted ir. size and/or 

pressures in an approximate relation to the 

proportion of loads carried by axles. The 

application of commercial brakes has been rel- 

atively satisfactory on C.M.P. vehicl 

The brake drum and brake assembly have 

been semi-sealed as in commercial use which 

resulted in considerable mud and foreign mater- 

1a1 becoming lodged in the assembly, possibly 

ad- causing early brake lining wear und 

verse conditions. The size has been based on 

& requirement of 25 sq. ins. of lining for each 

thousand pounds of gross vehicle weight. 

To relieve driver fatigue and provide 

3-ton vehicles, greater braking effort on 

mechanical assistance has been provided In the 

form of a vacuum Booster for sach vehicle. 

TO AIR STRAINER ATMOSPHERE CONTROI 

TO ENGINE MANIFOLD 
CONSTANT VACUUM LINE 

VACUUM VALVE 

It was determined that for Hydraulic Brakes 

to operate successfully on both tropical and 

frigid operations they required special piston 

cup expanders and # Hydraulic fluid capable of 

use in both temperatures. 

For future consideration the following 

might ne considered. 

1. Maximum protection against fractured and/ 

or torn flexible hose lines in the form 

of guards and/or safety velves. 

2. Extensive road tests to prove that open 

or exposed brake assemblies are more sat- 

isfactcry, or are not as satisfactory as 

present designs in all kinds of Service 

operations. 

3. Extensive tests to completely seal brakes 

te prove the satisfaction of same. 

4. A complete study of the brakes on towed 

vehicles, guns, trailers etc., should be 

made and aminimumof different varieties 

of applications should be standerdized. 

Currently, the variety can be - (a) Over- 

running; (b) Single vacuum controlled; 

(c) Dusl Vacuum controlled; (d) Single 

air pressure controlled; (e) Dual air pres 

sure controlled; (f) Electric brake; (g) 

Yechanical hand lanyard controlled. 

(a) Overrunning - An automatic applica- 

tion of thebrake occurs, dueto a 

floating drawbar engaging linkage to 

the brakes. Such a trailer may be 

towed by any suitable vehicle with- 

out special apparatus on towing veh- 

VACUUM BOOSTER 
(APPLIED. POSITION) 

icle. It cannot be easily arranged 

to operate equally well on all sur- 

faces under varying losds or at var- 

ious speeds. 

(b) Single Vacuum - The towed vehicle 

brakes maybe operated by vacuum line 

connected into the towing vehicle 

brake sys Requires special fit- 

tings on towing vehicle and suffers 

from the inability to synchronize 

towing and towed vehicle brakes. 

(с) Dual Vacuum - This is similar toa 

degree tc (b) except two lines are 



TO AIR STRAINER ATMOSPHERE CONTROL LINE 

TO ENGINE MANIFOLD 

CONSTANT VACUUM LINE 

VACUUM BOOSTER 
(APPLIED POSITION) 

VACUUM VALVE 



required andhas the advantage of be- 

ing synchronized, and in addition may 

be arranged to automatically apply 

towed vehicle brakes If a break-away 

occurs. Additional fittings are re- 

quired on the towing vehicle to oper- 

ate such brak 1t 1s relatively 

1nexpenst 

(d) Single air pressure controlled brakes 

operate towed vehicle brakes by press- 

ure operated cylinders fitted to sult- 

able linkuge on towing vehicle brake 

It is system, positive and may be 

graduated in the degree of applici 

tion. However, 1t requires an air 

compre Or and apparatus on towing 

vehicle and suffers from the fact it 

cannot be synchonized with towed ven- 

lolo brakes. 

(e) Dual air pressure is similar to ade- 

gres to (d) but requires an additional 

line. It may be synchronized, but ts 

relatively expensive. Itsreliability 

1s excellent. 

(f) Electric Brakes have been used, using 

towing vehicle electrical system for 

actuation, and consist of magnets 

suitably applied to the wheels of 

towed vehicle. It requires fittings 

on towed vehicle, La ri onably priced, 

but suffers from early corrosion in 

wet operations. 

(g) Hand operation of towed vehicle braki 

consists of hand tugging a line from 

towing vehicle which 1s connected to 

linkage of braxes on Towed vehicle. 

This 1s inadequate in many respects. 

5. The decision should be made on the means 

of applying trailed vehicle brakes, i.e. 

by inclusion in tractor service brake foot 

pedal linkage, end/or provision of separ- 

at» hand valve either column or dash 

mounted. Lack of standardization currently 

practised must result inservice and oper- 

ational confusion. As a result of (4) 

above, adequate planning on tractor brake 

design could be made. 

Hand Brakes - North American civilian in- 

terpretation of Hand Brakes is that they must 

be, used only as a Parking Brake once the veh- 

1cle 1s stopped. The British War Office in- 

terpretation of the Hand Brake is that it be 

used as an Emergency Service Brake, and this 

latter interpretation has crept into the Cana- 

dian Army thinking. 

Hand Brakes on Canadian produced vehicles 

have been similar to those used commercially 

on the North American Continent, and therefore 

have been the subject of criticism. They have 

been of two types. 

(a) Cable operated actuating the two rear 

wheel service brake shoes. 

(b) Propeller shaft external contracting 

type located at the rear of the trans- 

PROPELLER SHAFT H 
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fer cese on 4x4, Ox6 and 6x4 vehicles 

and at the rear of the transmission on 

4x2 vehicles. Lining material 

fabric. 

The former suffered deficiencies due to 

(a) Cable Stretche 

(b) Seizure due to corrosion. 

(c) Inoperative at low terperatures in 

the conduit due to solidifying of the 

lubricant. 

(d) Difrteult to keep in adjustment. 

kne: of the latter have been 

(a) Insufficient brake lining area result- 

ing in short periods between adjust- 

ments due to rapid wear caused by the 

high degree of heat generated under 

continuous application. 

AXLES - Pront. 
The Front Axles of 4x4 C. M. P. Vehicles 

have been adaptations of proven commercial 

spiral bevel gear full floating type axle. 

Differential assemblies on the Front anu Kear 

Axle of any ohe vehicle size re interchange- 

able. The housings were either split and/or 

banjo type with the pinion entrance to: the 

housing at approximately the horizontal centre 

line of tne axle shafts. The outer ends of 

the housings have be: flanged to which were 

attached the cast spherical shaped “egg cup" 

members, which contatned the Universal Joint. 

(b) Pading quickly uncer continuous appli- 

cation. 

In order to improve the overall efficieng 

of Hand Brakes on any newly designed vehicle, 

consideration should be given to the following 

(a) Metallic type of lining on Propeller 

shaft brakes, 

(b) Application of Internal Expanding type 

shoes rather than External Contracting 

on Propeller Shaft Brakes. 

(с) Disc type of "True Stop" Brakes bear- 

ing in mind the sacrifice of Belly 

clearance 1f too larges Disc 1з изей. 

REFERENCES 

р.у.®з. 

A.E.D.B. t.E. Heports Nos. E307, E479, 
E485, E583, E594. 

Front DrivingAxles wore Du'lt tn alterne 

ative tracks and in optional ratios, dependent 

on the role ana cluss of vehicle. The largest 

volume Axle, that used in 3-ton and 15-Cwt 

wns adapted to either role by changing the ratio 

und the size of Steering End Universal Joint. 

se of such Axles brought forth tne foll- 

owing result 

(a) Full appreciation of the Military 

Requirements оГ а vehicle dictates 

that axle capacity must have 25% 

greater safety factor than similar 

commercial application for a given 

ratio. 

AXLE “SPLIT TYPE” 





(b 

(e) 

(a 

(e) 

AXLE "BANJO TYPE" 

Cast steel steering end assemblies 

and egg cups require vigilant manu- 

facturing inspection to provide con- 

sistently satisfactory components, 

Bevel drive axle housings are not 

economical in the vertical space r 

quired, and therefore road clearance 

1s sacrificed. 

“Inverted” full floating hud ands 

ing end result in abnormal bearing 

applications and difficult wheel bear- 

ing adjustment and service. 

An Axle Housing whose dimensions limit 

the number of alternative differential 

ratios which may be applied to it, is 

not suitable for use in a multi-role 

chassis. 

(f 

(2 

(h 

a 

J 

Sacrifice of steering lock angle to 

favour an undersized Universal Joint 

1s not advisable. 

Large Section Heavy Treaded Military 

Tires impose str s on Axle compo- 

nents beyond normal stre ex- 

perienced in commercial applications. 

Steering Arm Studs required reinforce- 

ment in material and si 

Steering Tie Rods e subject to 

failure due to flexing and to damage 

through interference with obstructians 

such as stumps. 

Lubricant level and lubrication of 

Egg Cups, Wheel Hubs, etc., were diff- 

toult to control and special provision 

in the formof fittings, level control 

FRONT AXLE HUB— STANDARD TYPE 







(k) 

FRONT AME HUR—INVERTED TYPE 

and pi sure relief openings wore pro” 

vided. 

In using the "Inverted" type of hub 

end in order to eliminute bearing 

race spin, spacers of various typos 

were used between inner and outer 

hub bearing. Ultimately, hardened 

forged spacers of tatlored length were 

used in production, and a standurd 

length spacer and soft shims ina 

variety of thickn re provided 

in service. Very high fore re 

encountered inthis construction, and 

heavy wheel nut and speciul washer 

wore required to maintain the required 

tightness in the 

assembly 1s unsatisfactory generally, 

and should be discouraged on future 

designs. 

For future action the following steps are 

sugested: 

und extensive trials to pro: (a) Full 

the necessity of "Constant Velocity" 

Universal Joints on Front Driving 

Axles, and to determine if they are 

superior to Cardan Type. 

(b) Trials to prove the necessity of "clos- 

tag in" of Cardan type of universal. 

Some foreign vehicles have been pro- 

duced with open type Cardan Joints. 

CARDAN (OPEN TYPE) 

UNIVERSAL JOINT 







(е) 

(а) 

UNIVERSAL JOINT-"BENDIX" 

Application of a normal type of hub 

assembly (opposite to Inverted Type) 

to the axle housing cf, 

1. Double Reduction Axle - Side 

Mounted Pinion 

2. Double Reduction Axle - Top 

Mounted Pinion 

3.  2-Speed Axle 

and thus follow current future ten- 

dencies in axle design, and record 

the advantages in each type. 

Axles whose track will provide ad- 

equate clearance in designated Air 

Craft without removal when “Air Port- 

able" vehicles are stowed in the Air 

Craft should be provided on future 

vehicles of any one size. 

(e) The size, track, etc., of the Axle 

in (c) will be subject to the type 

of vehicle under consideration 1.9., 

as well as C.0.E. or Conventional, 

to the load directly imposed on it. 

(f) A Paper Study, and possible a few 

samples made,- incorporating Inde- 

pendent Suspension on Steering Ends, 

rather than the Conventional Rigid 

Axle. 

REFERENCES: 

D.M. & S. File 73-A-1 

A.E.D.B. E.E. Reports Nos. 
E152, E295, E543. 

E105, E139, 

UNIVERSAL JOINT OPEN HOOK TYPE 







FRONT STEERING ENDS ON FRONT WHEEL DRIVE 

ARMY TRUCKS 

Immediately after the war was declared, 

the Ford Motor Company of Canada were charged 

with the responsibility of developing a 4x 4 

truck for Army use. Obviously, they had had 

very little experience in this field and it is 

doubtful if many, or for that matter, any Cana- 

dians had appreciable experience in it. Con- 

sequently, they went to the Marmom-Harrington 

Company, Indianapolis, who in peace time sup- 

plied conversion material to convert Standard 

Ford 4 x 2 trucks into 4 x 4models for various 

commercial peace time usage, such as for snow- 

plough. The Marmom-Harrington Company had con- 

verted Ford trucks, using standard commercial 

wheels, tires, and Bendix-Weiss constant velo- 

city joints having a spherical diameter of 

4 5/6". As a result of their experience with 

this combination, they unhesitantly recommend 

to Ford of Canada that they use these joints 

for the Army vehicles. 

The performance of early Canadian front 

wheel drive Army truck vehicles in the field 

soon demonstrated that these joints were un- 

suitable. After considerable investigation 

it was proved that input torque from the en- 

gine was not the most critical condition to 

bemetby the front axle joint, but rather the 

slip torque whichis a function of the rolling 

radius of the front tires and the imposed load 

upon them. Again, since Army vehicles were 

basically of a cab-over-engine range and type 

which places larger percentage of the chassis 

and cab weight on the front axle, and as much 

rd with re- of the body extends farther for 

lation to the axle than is the case in the Con- 

ventional truck, the possibility of getting 

some considerable amount of the payload on the 

front axle is greater. Another point is the 

fact that with the combination of Army w 

and tires which are considerably heavier than 

the commercial components, additional stresses 

were’ imposed upon the axle components which 

possibly were a factor in joint performance. 

Bendix-Weiss and Rzeppa joints were chosen 

by General Motors and Ford respectively, and 

were subsequently tooled for in their plants 

in the sizes which experience showed would 

stand up under the difficult service and heavy 

loadings involved with Army trucks. Joints of 

both the above makes having & spherical dia- 

meter of 6" were specified for all vehicles 

having 20" wheels, and 5" Bendix-Weiss joints 

and 4 7/8 Rzeppa joints were specified for 

vehicles having 16" diameter wheels. 

Due to Bendix-Weiss and Rzeppa joints 

having been tooled for and our related de- 

sign having been stablized, it not con- 

sidered desirable to make any further changes 

during this war. 

"The fracta" constant veolocity joint 

offers certain advantages as compared with 

the Rzeppa nd Bendix-Weiss joints and, in 

all probability, would have been adopted for 

Canadian front wheel drive vehicles had we 

known sufficient about it at the time that 

the other joints were adopted. It is simple 

to manufacture and requires no internal or 

difficult grinding, and from a service re- 

liability standpoint has given.a very good 

account of itself where used in vehicles pro- 

duced both in the United States and the United 

Kingdom for this 

UNIVERSAL JOINT-TRACTA” 





ALL DRIVE ROGIE 

AXLES - Rear 
All of the C.M.P. Vehicles utilise axles 

of similar desizn, of the full floating spir- 

al bevel typ: Both Ford and G.M. Rear Axles 

are of the standard commercial type but of 

heavier construction. With one exception, 

none other than spiral bevel gear nus been 

developed for use on C.M.P. Vehicles. 

Difficulties or weaknesses have not been 

serious in the Rear axles of any of these veh- 

icles and no basic changes have been necessi- 

tated or made. Some criticism has been evoked 

due to the low housing clearance provided, this 

particularly on the l5-Cwt., with small di 

meter tires, where the same housing is used as 

on the 3-Ton, thus reducing the clearance ob- 

tained with the 3-Ton vy approximately 3j". 

It 1s doubtful if the interchan, bility 

feature of 15-Cwt. and 3-Ton Axl offsets the 

heavy weight penalty against the 15-Cwt. 

Considerable attention has been given to 

Breathers on the housing. These are consid- 

ered essential due to the requirements of wad- 

ing. These have been made to emit air only, 

however, for wading, Breather Tubes must be 

above the required water level, due to tem- 

perature changes within the housing. 

For future design, it 15 suggested that 

Double Reduction, Hypoid or Worm and Wheel be 

considered to reduce the size of the Housing 

Bowl. Also an endeavour should be made to re- 

duce the weight of the Assembly without sacri- 

ficing strenzth. 

A venicle of the 6x6 type as well, was 

produced in vanaga on which the Rear Bogie was 

mounted on Trunníons attached to the Chassis 

Prame Members. Drive and Brake reaction were 

transmitted through parallelogram radius rods 

and the springs were of the inverted seml- 

elliptic floating type. 

The Axle Housings and Driving Components 

are basically to 3-Ton C.M.P. Axle design, 

with each differential a embly having its 

own Propeller Shaft unit, thus the Transfer 

Case requires two rear out-put shafts to drive 

same. In the present design therefore, the 

Transfer Case lower Take Off is not available, 

A 6x4 Vehicle has also been produced in 

which the Rear Bogie Suspension is similer to 

that used on the 6x6. In the case of the 6x4 

the Rear axle of the Bogie is a trailing Axle, 

REFERENCES: - 

D.M.&S. File 75-А-1. 

A.E.D.B. Ε.Ε. Reports Nos. £90, £183, 
Е545. 





POWER TIRE PUMP 

On the assumption that tire pressures 

should be maintained at the proper pressure a 

power tire pumphas been providedto facilitate 

fitted with 10.50 - 16 and 

where the quantity ofair required 

this on vehicl 

larger tir 

issuch thatmanualpumping would be difficult. 

Itcan be used for other vehicles not so equip- 

ped also, This pump w a single cylinder 
air cooled compressor, manually engaged, oper- 

ated by and lubricated with the vehicle trans- 

mission. 

Difficulty was experienced in maintain- 

ing seals between transmission and pump due 
to the vibration inherent in a single cyl- 

inder unit, The location being low and vul- 

nerable to road splash, dust, ice, etc., ex- 

cessive wear was experienced. An air cleaner 

was subsequently provided on the intake side 

of the pump, 

While the design of pump, its location 
etc., was based on the British counterpart, 

it is felt on future vehicles that the fol- 
lowing points should be considered in new 

designs. 

1, Self-contained lubricant facilities 

and not therefore subject to foreign 
material collected in lubricant by 

driving unit. 

2. Driven from an engine auxiliary shaft 

and engaged by manual effort when de- 

sired, thus being at a higher level it 
would beless vulnerabletoroad splash. 

3. Rotary type pumps are available for 

air actuated brakes; this type may 

warrant consideration. 

4. The capacity of pump should not be 

less than 7.75 cu. ft. per minute to 

inflate a 10,50-20 size tire in 5 

minutes maximum, 

‘REFERENCES: 

D.M.S. - File 73 - T - 3, 

W.V.E.E. = Report Ко. Н-2311, 

A.E.D.B. Ε.Ε. Reports Nos. £96, £174, 

D.V.S.A.6 Report E526. 

SPECIAL DEVELOPMENT 

At the later stag 

for altering tire pressur: 

of the war, designs 

of vehicles the 
move were developed ín Π.Κ, and U.S.A, These 
designs allowed the driver to inflate and de- 
flate the tires, and were used principally on 

amphibious vehicl 

The reader is referred to British draw- 

irgs of Terrapin II anà to U,S.War Department 

Manual TM 9-802 for further study, It is to 

be noted that on the former the air supply 

Teaches the hub from inside the hull of the 

vehicle through the axle shaft. In the latter 

case, it is routed through flexible arms from 

the chassis to the outer hub cap. 

POWER TIRE PUMP 
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20029 AND EQUIPMENT 
At the outset of production, Vehicle Tools 

were provided in a Metal container, the variety 

and type being based on War Office Tools and 

Equipment Tables. These Tables required Tools 

1n excess of comparable commercial provision. 

Vehicles equipped with Winch required addition- 

al equipment in the form of Scotches, Tackle 

Blocks, Hawsers, eto. 

Subsequently, Maintenance programmes re- 

quired for British Vehicles that the Driver 

perform the "Sixteen Task System", anda similar 

system was developed for Canadian Army main- 

tenance. This divided the Driver maintenance 

of vehicles nto definite Τι s for any one 

servicing, with the object that all points re- 

quiring maintenance were covered in a specific 

length of time in a routine orderly manner. 

The Tasks were such that Vehicle Tools were 

supplemented to a considerable degree. 

The following points on Equipment and Tools 

might well be considered for future vehicles. 

1. Wheel Jacks of the mechanical type ahould 

be replaced with telescopic hydraulic design 

in suitable capacities, for operation in 

high and low ambient temperatures. Current 

designs and manufacturing capacity of Jacks 

were found inadequate 

2. Tow Ropes with Spliced Eyes should be re- 

placed by Ropes fitted with Clamp Type 

Sockets. The former are extravagant in 
rope and require skilled personnel for re- 

pair while the latter is economical in 

both regards. 

3. Vehicle Chains for 4x 4's, for tractive 

ti effort only, were subject to much inv 

gation, It became apparent that standard 

tis = Commercial Ladder Type Chains were 

factory under all types of operation, 1.9. 

mud, snow, ice, slush etc., as any other 

design developed. 

Variations in tire dimensions between makes 

and lack of close manufacturing toleranc 

on Chains resulted in periodic mal-fit. 

Future Chains should be designed to suit 

the variations experienced in Tire details 

and should be built to rigid limits. 

4. Vehicle “Overall Wrap-Around" Floatation 

and Traction Devices for Multi-wheel veh- 

icles at the present time, leave much to 

be desired in design. Prime requirements 

should be minimum weight; maximum float- 

ation; good adhesion; ease of application; 

minimum stowage space while not in use; 

ease of adjustment; reasonable life expect- 

ancy; minimum of tire damage 

5. Some Combination Wrenches desirable for 

M.T. Vehicles have no commercial counter- 

part. The provision of Tooling to make 

available Combination Wrenches would 

appear sound, as by this the overall quan- 

tity of K.T. Tools would be reduced, 

6. Lubricant dispensing Tools need to be sim- 

ple, of ample capacity, suitable for dis- 

pensing lubricant in cold ther, and 

г dily handled by one man. 

7. Tire Gauges on future vehicles should be 

of Dual Chuck Type and record in Increments 

sultavle for all pressures required, thus 

making it applicable to Single or Dual 

Tires; Pneumatic or R.F, type. 

REFERENCES; 

D.M.S, Pile 75-7-1 
D.¥.S. Pile 73-1-7 

D.M.S. File 73-1-17 

A.E.D.B. Specification 0.4. 258 

A.F.D.B. E.E. Report, E.71 - Mitchell Chains. 

84 Kennedy - Kemp 
cks on Diamond T 

Transporter. 
A.E.D.B. E.E. Report, E.90 Budd Wheel Snatch 

Block. 
A.E.D.B. E.E. Report,  E.98 Vehicle Tool Kits 

applied to Task System 
of Maintenance. 

A.E.D.8. E.E. Report,  E.llO "Uni" Lubrica- 
ting Gun. 

A.E.D.B. E.E. Report, E.MO #952 Walker 5-Ton 
Hydraulic Jack. 

D.5. E.E. Report,  £,169 Standard Spliced 
Eye Cable Vs. Malleable 
Socket -Open & Closed 
End Type Cable. 

A.E.D.B. E.E. Report, — E.175 Auto Specialties 
Jack $148D. 

A.E.D.B. E.E. Report, Е.176 Canadian 
Standard Tire Chains 
vs. U.S. Army Light 

ight Chains, 9.00x16 
10.50x16. 

A.E.D.B. E.E. Report,  E.194 Walker Jaok 5 

А.Е.0.8. E.E. Report, 

Ta 

A.E.D.B. Report, 

А.Е.0.5. E.E. Report,  E.389 5-Ton Mechanical 
Chassis Jack Model 
168 D.B. 

A.E.D.B. E.E. Report, E.392 Safe Line Wire 
Rope Clamps. 

A.E.D.B. E.E. Report,  E.411 Auto Specialities 
5-Ton Ratchet Jack. 

A.E.D.B. E.£. Report, Е.455 Tire Chains, 
Endless Type, Parsons 
"Orian" Type 

A.E.D.B. E.E. Report,  E.457 Drivers! Ta. 
lst Echelon Rej s 
(Chev.15-Cwt. $-Ton 4x4) 



ARCTICIZING 

"Arctieizing" in its broad sense, as re- 

lated to vehicles, can be defined as the ap- 

plication of equipment to vehicles which will 

enable them to be operated in areas where the 

temperature 1» consistently below zero °F. 

The experience of commercial operators in 

was of limited value only as, 

normally, commercial operators have available 

to themadequate shelter and auxiliary devices 

such as electric immersion heaters, which are 

not a ilable in military operation. In ad- 

dition, it is highly desirable in military 

operation, that each vehicle be individually 

self sufficient. It 1s further true in mili- 

ons of supply tary operation that for r 

fuel and lubricants may not be the most desir- 

able from a low temperature operational stand- 

point. of security in militar y 

operations itishighly desirable that the veh- 

{eles сап be started instantly and that any 

"aids" used be of the type which will not be 

re ling to the enemy. 

The following will deal with the step 

which were taken to facilitate sturtin, oper 

ation of the vehicle from the standpoint of 

low temperature only. Problems of anow-trave 

ing which are usually encountered in the sane 

areas are not discussed hei 

The first technical effort that was made, 

on any scale, by any Government, to determine 

the requir nta of sub-zero operation, was 

the trials carried out by Army Engineering 

Design Branch at Kapuskasing, Ontario, in Jan- 

uary, February and March, 1442. Representative 

vehicles of both Canadian and U.S. manufacture 

were tested, some with special devices to aid 

starting, and as a result of this investiga- 

tion certain basic requirements ге developed. 

Th 

and British Army Representatives ard the results 
e tests were observed by Canadian, U.S. 

recorded in & 96 page report entitled "Report 

on Wheeled Vehicle and Universal Carrier Cold 

Test Trials conducted at Kapuskasing, Ontario, 

February 1942". 

The conclusions arrived st were as follows: 

"Pending completion of further detailed 

tests in the Cold Rooms of the various 

motor vehicle manufacturers, final 

conclusions cannot be drawn, but the 

following is indicated from the tests 

made at Kapuskasing: these tests,plus 

commercial experience show that with 

proper preceutions and equipment, 

vehicl canbe operated in tenpera- 

tures as low as minus 50°F." 

Por starting 

Vehicles in good condition with a fully 

charped battery and crankcase oil of suit- 

able viscosity will start satisfactorily 

with minumum ambient temperatures of minus 

209P. without any special equipment. 

Whore temperatures below minus 20°F, are 

ordinarily experienced, special equipment 

d precautions have to be taken for start- 

ing. 

The items to be considered are: 

) A Dole Primer or some similar means 

1s required to ensure that sufficient 

gasoline will be available in the 

engine intake manifold to sive a cor- 

rect mixture for starting. 

(b) Suffietent battery capacity for start- 

ing can only be ensured by maintaln- 

ing the electrolyte temperature above 

minus 15°F, 

(e) The crankcase of] (10W) must be dil- 
uted unless the engine compartment 

is shrouded and the ares underneath 

the shroud heated. 

3. To sturt motorcycles or one cylinder gaso- 

line engines at temperatures below minus 

10°F., itisnecessary to apply heat tothe 

intake system and cylinder heads. 

For Running 

1. For operation at temperatures below minus 

30°F, the lubricant used in the transmis- 

sion, transfer case, differentials and 

steering gear must have a viscosity as low 

ва S.A.F. EO gear oil plus 10% Kerosene, 

2. The greases at present available are not 

suitable for applying through the lubri- 

cant guns and pressure fittings under low 

temperature conditions, and pending further 

development, fluid lubricants will ha to 

be used. There is no indication that bear- 

ings packed with the normally recommended 

gro will give any trouble 

3. When it is necessary to dilute the crank- 

case ol, gasoline is a more tisfactory 

dilutuent than kerosene. Gasoline evapo- 

rates off in one to two hours operation 

requiring the addition of a further quantity 



st the end of a day's run. The mixture of 

kerosene and oil gives an oil consumption 

greater than normal. Approximately half 

much gasoline 1s required as kerosene 

for the same viscosity reduction, gasoline 

evaporates faster leaving the straight 

mineral oil for better lubrication and re- 

duced oil consumption. Generally gasoline 

is more readily available than kerosene. 

Due to the limited time available at 

apuskasing, it was not poi 1519 to develop 

adequate equipment to facilitate sub-zero 

operation, andan extensive programme of test- 

ing carried out at the Cold Rooms of the 

motor vehicle manufacturers and with the co- 

operation of their Engineering Stafís. 

In the early part of 1942, an order was 

received for 4,000 vehicl fitted with equip- 

ment for operation at temperature of minus 40°F. 

In the light of experience gained at Kap- 

uskasing, and in the Cold Rooms at that time, 

a specification was developed (0.4.98) cover- 

ing the special arrangements to be made and 

the equipment to be fitted on the vehicles for 

this order. Reference to this specification, 

also to pages Fl-=1 to Fl-7 of the Canadian 

Military Pattern Data Book, and to the special 

Maintenance Manual and Spare Parts List No. 

RT1C-Cl will give the details of the special 

festures. Briefly these were - 

1. Special Lubricants. 

2. Special Fuel Pump Diaphragm. 

3. Fuel Primers fitted to Intake Manifolds. 

4. Crankcase 011 Diluters. 

5. Insulated Battery Boxes. 

6. Under Chassis Heaters and Shrouds. 

7. Special Body Heaters. 

In addition to the above, Specification 

О.А. 15 was written to cover the supply of 

special equipment for fitment to a small number 

of Air Compressor Trailers. 

It was realized that certain features of 

this equipment, particularly the heaters, were 

not the most desirable and that further work 

This work proceeded along three lines - 

1. A co-operative programme with U.S. Ord- 

nance and the Society of Automotive Bng- 

ineers Cold Starting Committee. 

2. Further development work with the Motor 

Vehicle Manufacturers and the Petroleum 

Industry. 

3. Further test work, with newly developed 

"aid: » at Camp Shilo, Manitoba in the 

winter of 1942 - 1943. 

This test work was carried out In con- 

junction with the Canadian Army and in co- 

operation with the U.S. Army who operated a 

Cold Weather Detachment at Camp Shilo at the 

same time. 

The results of the vehicle phase of these 

tests w ' recorded in Part IX of the Depart- 

mont of National Defence Report on the Camp 

Shilo Tests 

From this test work, it was determined 

that sub-zero operation could be divided into 

two phases - 

1. That in which the lor t anticipated tei 

perature would be minus 20°F. 

2. That in which the temperatures are commonly 

below minus 20°. and may frequently be 

below minus 40°F. 

Following the Shilo tests, orders re 

received from the British Army for vehicles 

for operation in areas in which the lowest 

anticipated temperature was minus 20%P, and 

from the Russian army for vehicles to oper- 

ate in wreas where ainus 40°F, was common, 

1. Minus 20%P. 

Por operation tn th 16 de- 

termined that the most important item was a 
battery which would provide sufiicient torque 

to start the engine with the battery electro- 

lyte temperature andengine ofl, etc., at minus 

20°r. 

Pollowing the test work at Shilo, where 

an experimental @3 plate (per cell) 6-volt 

battery was tested in vehicles, further tests 

@ carried out in the Cold Roomand the tests 

recorded |n a report entitled "Report on Invest- 

gations of Lead Acid Type Storage Battery for 

Operation at Low Temperatures". In consultation 

with the Battery Industry, it was determined 

that a 21 plate battery would give the start- 

ing torque required and would be better than 

the 23 plate battery from a durability stand- 

point. Subsequently, laboratory tests re 

made anà life tests in Canadian vehicles oper- 

ating on Tire Te The з а Normoyle, Texa 

results of these tests were recorded in report 

E-279 entitled "Report on Low Temperature Bat- 

teries (DMS-21 and similar batteries) in Life 

Tests under Normal Truck U: т. Following these 

tests Specification 0.A. 121 was compiled to 



cover the 21 plate battery. 
In addition to the battery phase of the 

equipment other items such as Cab Heaters, 
lopod and Speci- 

fication O.A.199 was written covering the equip- 
Cran ase 011 Dilutera were de 

ment to be fitted to vehicles for use in these 

ar 

Reference to the equipment inmore detail 

will be found on pages Fl-9 to Fl-13 of the 

Canadian Military Pattern Data Book and to the 

Spare Parts Lists and Maintenance Manuals re- 

ferred to therein. 

2. Minus 40°F. 

In areas where the temperature will fre- 

quently drop below minus 40°F, and particularly 

where the fuel available in military opera- 

tions may not be the best froma starting stand- 

point, heat to the engine is essential. Heat 

to the engine reduces the viscosity of the en- 

gine oil and consequently makes cranking of 

the engine easier and it alsoaids in volatil- 

izing the fuel thus facilitating starting. 

With the knowledge acquired from the test 

work and from the experience on the equipment 

tested at Shilo, a specification was written 

(0.4.111) covering the equipment to be fitted 

on Canadian Military Pattern Vehicles for ship- 

ment to Russia. Reference to pages Pl-15 to 

F1-21 inclusive of the Canadian Military Pattern 

DataBook and to the Maintenance Manuals listed 

therein will give additional detatl of the 

equipment fitted to Canadian Military Pattern 

Vehicles for this order. 

In addition to the above, Specification 

9.Α. 115 written to cover equipment fitted 

to Air Compressors and Specification 0.A.131 

to cover equipment fitted to the Diamond T 

Chas This latter was based on a U.S. Ordn- 

ance Kit developed for this chassis of U.S. 

manufacture, 

There has been considerable controversy 

as to the equipment which is required for Arctic 

operation both in the extent required and also 

in its application. Even in areas where the 

temperature of minus 40°F. is common the number 

of hours at, or below, this temperature are 

relatively few. However, the following basic 

facts are generally acknowledged - 

1. That to secure adequate starting torque 

from the 1: d acid type storage battery its 

temperature must not de below minus 20°F. 

2. That the internal resistance of the lead- 

acid type storage battery increases as the 

temperature goes down and that in vehicles 
equipped with voltage regulators, it is 

necessary at least at the time of writing, 
to raise its temperature above 40°P. above 

zero to enable it to be fully charged. 

3. That to ensure starting of the engine, 
particularly with the low vapour pressure 
gasolines which may only be available, heat 
to the engine is necessary in areas where 

the temperature is commonly below minus 

20°F. 

It 1s generally considered that Combat 

hould be self suf- and Reconnal ht cl nce 

ficient and should be so equipped that they 

can be started within thirty minutes, Such 

@ requirement can be met either by - 

1. "Standby" heaters 

This type of heater should be of the type 

which can burn the same fuel that is used for 

the engine. If this fuel is used there із а 

certain firo hazard and the possibility of the 

heater "going-out". It has the advantage of 

enabling the vehicle to be instantly started, 

when the heater works properly. 

These heaters can be of two types - 

(a) Under chassis heater used in con- 

Junction with a shroud over the veh- 

cle or engine compartment. This type 

hus the advant of being ily ad- 

aptable toany vehicle with a minimum 

of preparation and canbe so arranged 

to keep the battery warm as well as 

other components such as transmissions 

etc. 

(b) A heater "built-in" to the engine. 

These can be arranged so that a min- 

imum amount of fuel 1s required to 

maintain the engine temperature at 

the proper point by thermo-syphoning 

the engine coolant. The battery can 

also be heated with this arrangement. 

This type has the disadvantage of re- 

quiring considerable "plumbing" and 

1s difficult to install. 

Other vehicles can be heated from "Sla 

fitted with high capacity heaters and Vehicle 

abankof batteries. These heaters can be used 

to direct heat at the components of vehicles. 

This heat together with the torque capacity 

available from the batteries from the Slave- 



Vehicle will enable formation to start a con- 

voy of vehicles. It has the disadvantage of 

being time-consuming but the advantage of re- 

quiring the minimum amount of equipment. 

Added equipment to any venicle complicates 

its servicing and shouldbe avoided where pos- 

sibl 

Dilution of the engine oil to lower its 

viscosity andto facilitate starting is neces- 

sary where no heat to the engine is provided 

and 1s an additional safeguard even when heat 

1» provided. It has been proven that in most 

engines, dilution has no 111 effect on wear. 

However, in some engines, usually the low pro- 

duction types, there is considerable distortion 

in the engine at low temperatures and diluting 

the engine oil does not aid in starting. Di- 

luting the engine of1 with gasoline has been 

found to be preferable to the use of kerosene 

roll as it evaporates faster resulting in lo 

consumption and closer control of the amount 

of dilution. 

When a diluter is used our experience has 

indicated it should be as simple in operation 

s possible and in this respect, the "Can" type 

specified in O.A.199 1s preferred to the more 

complicated types specified. in 0.4.99 and O.A. 

111. 

Where no heat to the battery 1s available, 

it has been found that a multi-plate battery 

has better starting characteristics at low tem- 

peratures than one of the same size with fewer 

plates per cell. As the battery ably does 

not lend itself to quick heating unle 

by" heating is provided, a multi-plate battery 

(See Specification O.A.121) should be provided. 

In any event, heat should be provided to the 

battery during operation to raise its temper- 

ature sufficiently so that it will accept a 

charge. Where the battery container is sub- 

jected to extreme changes in temperature, and 

particularly where this 1s rapid, cracking of 

the container may result. The rubber container 

has been found more satisfactory from this 

standpoint than the composition. 

Armoured vehicles have normally been fit- 

ted with 12-wolt systems whereas Transport 

hicles have been fitted with ó-volt. From 

a starting standpoint, the l2-volt is markedly 

superior at low temperatures and any vehicle 

designed specifically for low temperature oper- 

ation should be so equipped. 

Diesel engines have been found to be much 

more difficult to start than gasoline engines 

and unli flame "primers" are fitted, heat to 

the engines is a necessity below minus 10°F. 

to ensure good starting. 

One of the greatest difficulties has been 

to secure adequate space heaters for vehicle 

bodi Self contained spark ignited gasoline 
heaters have been fitted but have been unsatis- 
factory from a maintenance standpoint. The 
reaction of personnel on a Cold Weather Test 
at Prince Albert, Saskatchewan in 1945 was 
that & radiant typeheater is the most accept- 

able, one which the personnel can "ait-around" 

and see, as well as feel, the fire. 

Fuels, lubricating oils and greases are 
of the greatest importance in low temperature 
operation and particularly at temperatures be- 
low minus 20°F. 

For good starting at temperatures below 

zero, he Reid vapour pressure of gasoline 

should be* 12$ minimum. Diesel fuel should 

have a cloud point lO?P. lower than the lowest 

anticipated temperatur. 

Lubricating olls must have a pour point, 

or be diluted to give «pour point, lower than 

the lowest anticipated temperature. This is 

а requirement not only for lubrication of the 

vehicle components butalso so that the lubri- 

cants can be dispensed. 

ar s should be of the type that will 

not channel at low temperatures and that can 

be dispensed with available equipment. (See 

Part IX of Shilo Report for further details). 
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AIRPOFTABLE 

With the increase in the scope of the 

campaign in the Far East which includes trans- 

fer of vehicles to remote aress, the require- 

ment for vehicles to be made Alrportable arose. 

In July, 1944, D.A.D. were charged with 

making the design changes nece: ary to enable 

& 3-Ton C.K.P. S. chassis and cab, to be 

lcaded into a Dakota C-47 Alrcraft. Two mock- 

ups of a Dakota fuselage were built, one in 

Windsor and one in Oshi Preliminary trials 

of planned modifications to the chassis were 

conducted in these mock-ups. 

Numerous methods of losding were develop- 

ed, but eventually instructions were rece!ved 

to use the British method of chasais and cab 

dismantling and loading. Design was finalized 

using Army Air-Borne ‘Transport Development 

Centre Report No. 4.400 a8 the basis, Vehicles 

modified as per this report, were succ fully 

loaded in actual Dakota Aircraft and the n 

загу design chenges were released to production 

at both of the motor compantes that manufacture 

c P. Type vehicles. 

Itappears certain that, in future military 

operations, air transport will become nor: 

ingly necessary. Inthe future design of military 

vehicles this should, therefore, be borne in 

mind. A study of the aircraft to be used as 

a vehicle transport should be undertaken before 

any airportable vehicle design is finalized. 

The current C-47 Dakota transport pla very 

strict limits on weights of vehicl In all 

3-Ton C.M.P. Vehicles manufactured in Canada, 

it is necessary to remove both the front and 

rear axle This 1s because the 

axle length is greater than the usable width 

of the aircraft, If aircraft widths are not 

d reused, axle lengths should be decre 

sufficiently to allow them tc remain in place 

when the vehicle is loaded in the aircraft. 

REFERENCES 

D.K.&S. File 73-V-43 

D.M.&S. Pile 73-V-44 

D.M.&S. File 73-V-46 

A.A.T.D.C. Report No. A.400 

EXPERIMENTAL SIDE TILTING - 3 TON 4x4 NOT ADOPTED 

EXPERIMENTAL REAR LOADING 3 TON 4x4 NOT ADOPTED 
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TROPIGPROOPING 

Operations of M.T. Vehicles in Tropical 

аг brought forward the requirement to pro- 

vide, on certain affected parts, a protection 

against corrosion, fungus and animal growth, 

not commonly specified for like operations when 

carried out in temperate zones. 

The facilities of National Research Lab- 

oratories, Ottawa, were used to conduct tests 

in developing the steps necessary to protect 

the vehicle components. The conditions of 

teats in Fungus Chamber were 28 days duration, 

at a Temperature of 95°P, plus or minus 3°, 

Humidity 95 to 100% Relative. several types 

of Mould Spores were dusted on the various 

surfaces during this test to insure contemina- 

tion. 

Particular attention was given to elect- 

rical equipment such as Switch Backs, Distrib- 

utor Rotors and Caps, Condensor End Caps and 

Terminal Junctions. 

The only detrimental effect on these units 

insofar as electrical characteristics are con- 

cerned, 1s that the mould growth retains mols- 

MADE-PROOFING 

A request was received from British Min- 

istry of Supply, T.T.2., to chan¿e the design 

of Canadian 'B' Vehicles in production so that 

with a minimum of preparation by the drivers 

or in workshops, the vehicle would be capable 

of wading in 5 feet of Sea Water, with an ad- 

ditional 18 inch wave, for six minutes. 

The original request specified that all 

vehicles having single tire equipment rather 

than duals were to be wadeproofed. However, 

later this requirement was changed to include 

only all wheel drive vehicles since other types 

would not be suitable as spearhead vehicles 

for ‘The ultimate ablishing beach heads 

requirement was applied to all wheel drive 

Single tired vehicles only. 

The specific requirement details were as 

follows - 

(a) The vehicle design must be such that it 

will wade in Sea water five feet deep, 

with 18 inch 
minutes. At the endof a six minute wade, 

in addition, for six 

ture to a greater degree than normal, but there 

is no evidence that failures, inthe low volt- 

ages of 6 and 12, are due tc Fungus Growth. 

Cotton Braiding, Low Tension Wiring and 

Harness were treated with "Ceraseal" dip and 

at the end of 100 days in the Test Chamber, 

no evidence of Pungus Growth appeared. "Сега- 

seal" is a solution made of Salicylanilide 

The dipping is from 

» after which the Assembly may be 

below 200°, The 

naphtha and certain wax 

3 to 5 minut 

air dried at temperatur 

wax content provides a high water- repellant 

film. 

Material such as Cotton, Duck, Rope, Web- 

bing, Hair, Thread, and Felt being subject to 

Fungus Growth and Rot were found to be pro- 

tected by the use of Copper naphthanate solution. 

The sume material has been used to protect 

the Wood components of other portions of the 

vehicle apart from the Chassis. 

ERENCE 

D.M.&S. Pile — 73-1-221. 

the maximum ineress of water into the 

steering gear housing, master cylinder, 

ion, rear axle, transfer ca: transmi 

front axle, engine ofl pan, winch housing 

and brake booster cylinder shall not ex- 

ceed an amount representing reasonable 

seepage. 

(b) All vital parts and assemblies pertain- 

ing to the ignition, induction, generat- 

ing and starting systems which may there- 

by be contacted by Sea water shall be 

treated to prevent abnormal corrosion. 

‘They shall not show signs of corrosion 

at the end of a 100 hour Salt spray test. 

(c) Their design shall be such that, prior to 

a wado, all points requiring supplement- 

ary treatment over and above those which 

are permanently fitted to the vehicle in 

production, shall be readily accessible 

in order that such treatment may be car- 

ried out with reasonable facility, with- 
out the aid of special tools and within 



a minimum of time, by the operator. 

(d) All such material and components required 

to be fitted to the vehicle by the oper- 

ator to enable it to perform a minimum 

of one wade, shall forma part of the 

vehicle equipment and shall be identified 

such and suitably stowed !n the vehicle. 

(e) The vehicle design shall be such that 

immediately after a wade 10 will be cap- 

able of operating under average beach- 

head conditions for five miles or one 

hour without any servicing and without 

impairing the subsequent performance of 

any component of the vehicle. 

(f) The design shall be such that after a 

ade, it will be capable of conversion 

to normal operating condition within a 

minimum of time and with a minimum of 

servicing. 
1t became In the early development stag 

obvious that the fuel induction, high tension 

electrical and hydraulic brake systems of the 

vehicles had to bemade watertight when wading 

in water of approximately tnree feet or more 

in depth. 

In less vital components such as axl 

tran; transfor ca ions, steering gear 

boxes and front axle universal joint housings 

etc., a negligible quantity of water age 

was accepted due to the limitations of com- 

1s, although full use mercially available 

was made of special materials and designs 

ever possible, andin the preparation of 

tracks 

Another very important point, particularly 

from a maintenance and durability standpoint, 

was the corrosion resistance which must be 

provided on many surfaces to extend the life 

of seals as much as possible, also to prevent 

rapid deterioration generally which would affect 

reliability in many components. 

A proble 

the brake drums and adjacent brake parts, and 

rose in regard to corrosion in 

unfortunately, despite the research and develop- 

ment work in this connection, was not extensive 

enough to specify any change in current con- 

struction which would alleviate this condition. 

AFFECTED ASSEMBL: 

generator '- The generator was basically 

the same as the standard unit but with added 

insulation treatments to resist water and with 

al com- improved corrosion resistance of 

ponents. Brush holders, terminals, and term- 

inal nuts and stainles| 

1 was used for brush springs and pins. 

Starting Motor - Two types were used - 

On engines where it was found advisable to seal 

the flywheel housing, a ed starter was used 

to complete the aling. An open type was used 

on the Dodge engine which operated with an open 

flywheel housing. Both types were treated for 

protection from water and corrosion. 

Spark Plug - Ford and Dodge engin 

fitted with a conventions] 14 MM plug in a 3 

wore 

piece metal enclosure with 10,000 Ohm suppres- 

sors built in, Because of the physical limi- 

tations of the Chevrolet cylinder head, a mod- 

ified aircraft type with suppressor built in 

had to be employed. With thin type of plug 

considerable difficulty was experienced in 

preventing the suppressor from opening, there: 

by causing high resistance in the plug cirouit, 

Ignition Distributor - Ford and Chevrolet 

used standard distributors housed in a cast 

aluminum enclosure with packing gland type out- 

lets thus ling the terminals against in- 

gress of water. Atmospheric venting was by 

tubing to a point above tha 616" requirement, 

The Dodge distributor represented a new 

design which inherently ed, with pack- 

ing gland typo H.T, outlets and vented to the 

atmosphere by tubing. 

lgnition Coil - The Co1s used on Dodge 

and Chevrolet were redesigned toprovide inher- 

re of the ent sealing, ‘Terminal outlets 

packing gland type. 

Ford used a standard coil housed in a cast 

aluminum enclosure with packing gland type 

outlet: ‘The enclosure was vented to the atmos- 

phere by tubing. 

Voltage Regulators - Standard regulgtors 

were used. Ford and G.M. employed watertight 

and vented enclosur: The Dodge regulator 

was senled and exposed parts made corrosion 

resistant, 

Instruments and Switches - All instru- 

ments were sealed and the backs were treated 

with a fungicidal varnish. The speedometer 

sealing was completed by a synthetic sheath 

over the metal conduit. 

Electrical switch were basically stan- 

dard with improved sealing between case and 

back and with a rubber boot added at toggle 

lever. 

Head and Running lamps were made corrosion 

resistant by the addition of plating and pro- 



viston of adequate holes for órainage. 

Carburetor - This unit was watertight 

and dust proof with intake to accept the flanged 

type alr Cleaner, Zinc cast parts were made 

corrosion resistant by di-chromate treatment 

and plating. 

Puel pump - Basicelly the same asa 

standard pump except that the vent hole w 

led. deleted and the priming lever shaft 

Fuel Tanks - Standard, except that sealed 

caps were used and filler necks vented. 

Clutch Housing - Both General Motors end 

Ford vehicles employed sealed clutch housings. 

In addition, the clutch hub was "Lubrited". 

Retention of oil in porous surface resulting 

from Lubrite's phosphate coating prevented 

seizing and binding of clutch on splines of 

clutch nain drive shaft. Housing was vented. 

Satisfactory operation of the Dodge was obtained 

with an open clutch housing. Exposed parts 

were adequately protected by plating. 

Transmission - This unit was redes!gned 

in order to seal shifter shaft ra!ls by Welsh 

aled plugs. The gear shift lever tower was 

by a rubber boot. Two element Synthetic Seuls 

were used at the drive flange, and flanges and 

shifter Shafts were "Lubrited". The Dodze veh- 

1cle used a Standard Transmission with standard 

venting. 
sentially 

„and LI 

remotely vented, Double seals were adued to 

outgoing shafts. Dodge remained un-modifted. 

1 ont τ ar - These units were 

assembled with improvec two element seals 

throughout. All jointsand threads were seuloo 

ENCLOSED SPARK PLUS 

with Permatex. Pinion flange was "Luorited". 

Remote nting employed. Dodge venicle used 

a standard unit with standard venting. 

Steering Gear - Seals were adced to Mast 

Jacket above the worm, and the horn wire exit 

sealed. 

Brake Master Cylinder - Sealed and re- 

motely verted. 

Brake Booster Cylinder - Permatex Seal- 

ing Compound usedat the bellows and studs 

to help prevent ingress of water inte the cyl- 

inder. Unit 

Venting on Chevrolet and Ford 

To ensure satisfactory operation of the 

remotely vented. 

vehicle while wading, number of components 

required to be vented tothe atmosphere. Units 

requiring ventilation with air cleaners attached 

to intake pipes to ensure clean air entering 

жеге - 

1. Front and roar axle oifferential hous- 
ing 

2. Transfer case 

3. Hydraulic brake master cylinder 

4. Tronsmission operated tire pump crank- 
5 

5. Intake of transmission tire pump 

6. Vacuum power brake oylinder 

7. Clutch housing 

8. Fuel tanks 

9. Distributor 

10. Generator regulator 

11. Ignition coil 

12. Circuit breaker 

13. Carburetor 

14. Engine crankcase. 

π.Ν.κ8. Fila 73-1-125. 

A.5.).3. Report - Зөн Wading Trials Comox 
B.0. August 1945. 

MODIFIED AIRCRAFT PLUG 
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FIELD COMMENTS ON CANADIAN WHEELED 
B! VEHICLES 

The following comments are recorded in 
1 Canadian Field Research Section, ADM, HQ, 
Canadian Forces in the Netherlands - Report 
No. 66 - dated August 12, 1945. The source 
of information includes Infantry, Artillery, 
Armoured, R 
R.C.0.C. 

Q 

de 

Qe 

А. 

Е.М.Е., В.С.А.5.С., Re Ce Bey 
R.C.C.S., R.C.A.M.C., and Dental. 

Are chains required for all driving 
wheels of Arty Tractors which are equip- 
ped with winchea? 

Chains are required on all driving 
wheels of Arty Tractors even though they 
are equipped with winches, Frequently, 
even with full chains, breakdown assist 
ance 1s needed to help move gun an 
tor in bad ground. 

Is the pay load capacity of the lorry 
3-ton 4x408 sufficient or is the tendency 
in the field to overload these vehicles? 

The pay load capacity of the lorry 3- 
ton 4x4 GS is considered to be sufficient 

nd there is seldom if 
ever any good reason to overload ti 
vehioles other than lack of adequate trans 
port or indifference, neither of which is 
the fault of the vehicle. Mounted on a 
4-ton vehicle would solve the majority of 
problems in loading 1098 actual require 
ments, e driver problem und 
erally be more acceptable under up to da 
conditions and operationaldemands in the 
field. Should Canadian firms be unable 
to produce 4 ton lorry 6x5 in large num- 
bers, heaviest 3-ton or over Std Veh 6x6 
is recommended. 

Is there a requirement for seni-traller 
load carriers in preference to the present 
6 and 10-ton GS Lorries for long road 
hauls? 

Semi-trailors are suitable for use only 
under favourable road conditions and in 
L of C areas. In excessive hilly or moun- 
tainou: try they inclined to cau: 
considerable delay and holdups on v: 
traffic routes, except for heavy tractor- 
semi-trailers of recovery design, having 
6x6 and in some cases 4x4 drive of the 
tractor vehicle. It 1s questionable whether 

i-trailer load carriers would be war- 
nted as additional equipment to the 

d 4-ton and existing 10-ton load 
although the: certainly 

place for them in rear echelons. 

Should all vehicle: 
and up be on a 6x6 chi 
to the 4x4? 

of 3-ton capacity 
1s !n preference 

It is recommended that all vehicl 
of 3-ton and gri capacity be on a 6x 
chassis in preference to 4x4. 

Should overall chains be provided for 
&11 6 whld vehicles with tho exception of 
load carriers? 

Overall chains should be provided for 
all 6 whld vehicles, including load car- 

providing all wheels are driving 

Have frame failures at the rear of the 
cab been frequent and if so, under what 
conditions of load and service? 

Frame failures at the rear of cab on 
lorry 3-ton, 4x4, 158" Ford are frequent 
in rough, stony country and on bad roads 
full of holes where, particularly during 
night operations, the front end of a loaded 
vehicle drops into a chuckhole, light 
shell crater, or equivalent ri ‘The 
frame and centre crossbar buckle, damaging 
vehicle to the extent that transmission 
is thrown out of alignment and 
will not stay in gear, or gear 
be changed or vehicle will not stay in 
or out of four wheel drive. 

ч. 

А. 

Чч. 

Show preference of winch location by 
underlining preferred and crossing out 
least preferred of the following types:- 

Centrally mounted between frame side 
rails, as on Canadian Gun Tractors 

Back of cab above frame as on P.W.D. 
= MAT, 

Forward mounted, as on U.S. Army 2$ 
ton 6x6. 

Preference of winch location for other 
than recovery vehicles appears to be for 
forward mounted unit, but having fairleads 
so that winch operates front or rear. For 
recovery vehicles winch requires both front 
and rear fairleads, ів considered best 
centrally mounted as at present. For gun 
tractors same as for recovery vehicl 

Is a winch considered ne: ry on all 
? (See No 2 Para 8 and No 4 Para 

The advantage of having a winoh on all 
is considered out of propor- 

involved, 
it would be seldom if ever under n 
mal conditions, is not considered nec 
sary. It would, however, be an advanti 
to have a winch and power take-off unit 
complete with accessories designed for 
mounting In the field so that it could be 
installed as required by REME, RE's, Arty, 
ete may be under 
condition majority of 
however, breakdown vehicles are generally 
readily available for this purpo 

Are grooved barrels of winoh drum oon- 
sidered advantageous compared with non- 
grooved? 

Grooved barrels are not considered a 
noc ary advan’ е Size of cabli еа 
may vary if proper size not available. A 
strong level-wind mechanism is desirable 
to prevent strand falls, binding and crush- 
ing of cable. 

Current wire rope loops are spliced 
would mechan replaceable splice fi 
tings be preferred? 

Mechanical replacement splice fittings 
are very desirable for wire rope loops. 
In the field, when a loop pulls apart or 

s, it 18 not generally possible 
due to lack of tool 

knowledge and tii 

In your opinion, did the fact tha! 
with the conventional semi- 
omblies, the entrance of 

life of 
brake 
and grit seriously reduce the 
brake linings, drums, etc. 

tional type on GS 
tally reduce the life of brake linings 
and drums. Such life reduction was hardly 
noticeable if at all in NW Europe or in 
Italy under excessive heat and dust con- 
ditions. Some thought given to this 
matter in North Africa, but wear was neg- 
ligible to the point where it 
sidered unnecessary to alter 1a 
signs. 

Are Vehicle Drive Tools actually used 
in the field, outside the workshops? 

used con- 
work 

Vehicle drivers tools are 
stantly for repair and maintenan 
done outside of workshop, and 
necessary part of the vehicle 
The average driver is most insistent on 
having a full set of tools before he will 
move. 

Is design of War Department Equipment 
such as picks, s te., furnished 
by vehicle manufacturer considered satis- 
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А. 

А. 

factory in generalt 

Designof picks, shovels, vehicle tools, 

chains, etc., as furnished with vehicles 

are quite satisfactory. Allare regularly 
and often used, It is suggested, however, 
that consideration might be given to in- 

ue of tire repair kita for each 
carry. Foot operation tire 

pumps have provenmost 

Bach vehicle should have spare tire vulv 
and valve ceps. 

Has the present C.M.P. storage battery 
ufficient capacity to give reasonable 

service from both starting an 
period standpoints? 

Experience has shown that the most 

suitable battery from both starting and 
arging period standpoints, for standard 

u is the 120 amp hour heavy duty six 

volt battery. 

12 volt electrical system desirable? 

If so, on what type of vehicles 

Yes. On all armoured vehicles as the 
È system could be used for the wire- 

ifr d. A12 volt 
system is much more d than volt, 
carries more long term power. 

Recommendation for 12 volt ignition 
в for all vehicles in whieh 

s equipments (types W/T19, W 
c) are mounted so that truck 

generator may be d to eharge 12 

volt batteries used for operating 
equipment and lights, (example Heavy 
Utility Wireless). 

Uniformity of tire types is desirable 
for all "B" venicles. With that thought 
in mind would you favour, from your ex- 
perience, standardization on; 

directional chevron type tire 
non-directional lug type tire 
conventional highway type tires? 

ο ive wear are frequent 
on directional chevron type ti Con- 
ventional highway type tires ere not con- 
sidered suitable for field conditions on 
active service. The non-directional 
cross-lug type tire is considered to be 
the most suitable all-round tire which 

dized for all puros 

Was the bonding and 
motorcycles, wireless and non 
carrying trucks satisfactory on Canad‘an- 

of other makes? 
sary to keep 
ar B E 

vehicles adequately suppri 

Bonding and suppression in Canadian- 
made vehicles was very satisfactory. 

Is the present vehicle fuel tank capa- 

city sufficient? If not state recommended 

incre 

Present fuel tank capaciti 
sidered satisfactory. 

are con- 

Would dual wheels be of any advantage 
over in the various types 
of terrain encountered in operations? If 
so, what types of vehicles should be so 
equipped? 

Dual wheels for standard GS vehicles 
ere not considered to be of any particular 
advantage. In very soft, muddy ground the 
vehicle will sink or dig in as quickly 
with duals as with singles. Sp 

Qe 

wheel mountings could be made for use in 
desert or dry sand conditions if sufficient 

heavy duty Canadian tire and wheel 

on GS vehicles has proven ST 

for most terrains. The heavy single whee. 

appears to have stood up better in the 
field than the double wheels which are 

generally lighter in construction. Re- 
covery vehicl. etc, with special heavy 
dual wheels end greater overall width 

should, in view of their work, continue 

with dual wheels as at present. 

on winching heavy loads beyond capa- 
city of vehicle à addition 

snatch blocks be acceptable as alternative 
to a greater capacity winch to meet such 
conditions? 

Present snatch block equipment is con- 
aide ача Present winch capa- 
cities are considered sufficient. Сош- 
plaints against winch, although on the 
light capacity, are generally due toim- 
proper use of winch or vehicle. in future 

and cables should be made 
um power and capabilities 

of the vehicle. 

Do you use Hand Brake 

Parking Brake 
Service Brake 
Parking and Service 

Hand brakes are used in practically 
all cases as parking or holding br 
or when upgrade halts in hot climat 
where engines are inclined to stall. 

Are spring centre bolts subject to ex- 
cessive failure? 

Do Chevrolet or Ford spring centre 
bolts fail more oftent 

Spring centre bolt failures are not 

frequent in GS vehicles. Chevrolet fail 

more often than Ford; ieved as result 

of spring U-bolts not being kept tight. 

Is present transfer ei 
Has the percentage of burnt-out о! 
due tc overheating, been great? 

the frequent loosening 
porting bolts and the casebolts. A cast 
case with an improved mounting, would 
lengthen the life. Over heating has some- 
times been caused by inferior lubricants, 

ly through loose bearings or poor 
ring adjustment. 

It is recommended that a type of 

transfer case with an overriding gear 
such the Marmon Harrington be 

adopted on all types of GS vehicles 
inorder to eliminate the under fric- 
tion caused by fight between front 
and rear wheels infour wheel drive, 
resulting from varying conditions sich 
as tyre pressures, overloading, types 
of ground, traction slippage, etc. 

Have serious weaknesses been discovered 
in vehicles or components which could have 
been revealed by special testing methods? 

The majority of serious weaknesses 
found in all wheeled vehicles, are cor- 
rected by Defect Reports and subsequent 
modifications, later by production. (See 
separate reports of various vehicles and 
defects attached.) More rugged tests over 
longer perio imilate field con- 
ditions by field men are recommended. 
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PERFORMANCE PORMULAE 

The performance of a vehicle 1s general- 

ly considered to be its ability to move it- 

self. For theoretical calculations it is con- 

sidered to be operating over a dry hard sur- 

face road. Performance may be readily divided 

into two characteristics. 

(a) ability to climb an inclined roadway. 

(b) ability tomaintaine certain speed in 

miles per hour on a level roadway. 

Both (a) and (b) above, may be calculated 

providing certain data of the specific veh- 

{ele are known. Some of the data necessarily 

has been obtained thro! laboratory and/or prac- 

tical test. Such items as wind resistance, 

reduction gear efficiency, engine horse power 

and torque fall in this cle 

Industry has used for some years a number 

of formulas for determining the performance 

of wheeled vehicles. Army Engineering Design 

Branch modified the: 

formulae accurate theoretical results were 
and using the following 

determined for Canadian Military Pattern units. 

A very extensive test programme under Army 

Engineering Design Branch has confirmed the 

accuracy of the calculations from these modi- 

fied formuli 

‘Therefore with a performance laid down by 

the user it has been possible to forecast on 

paper quite accurately the nece ry power re- 

quirement and ratios to meet such perform- 

ance when reasonable accuracy was maintained 

in estimating the dead weight and payload of 

the vehicle. 

Qradesbility. 
G.A. is the ability of a vehicle to climb 

an inclined plane without losing speed and 1s 

expressed as the % gradient in any gear. It 

1s a function of the following vehicle chara- 

cteristics 

(1) T.  - The Net Engine Torque usually ex- 

pressed in pounds feet. 

(2) G.R. - The overall reduction in speed of 

the driving shaft in relation to 

the Engine R.P.M. In C.M.P. veh- 

icles this is a product of Axle 

Ratio, the Transmission Gear Ratio 

and the Transfer Case Ratio. 

(3) R. - The Rolling Radius of the loaded 

Tire expressed in feet. 

(4) в. - The gross weight of the vehicle 

or vehioles moved by the unit. 

This is expr ed in pounds. 

(5) E. - The Mechanical Efficiency of the 

driven members of the vehicle, 

expressed as a proportion of un- 

ity, and varies from 0.75 to 0.90. 

(6) P. - The coefficient of friction be- 

tween the tiri and road surface, 

usually expressed as a propor- 

tion of unity and accepted as 0.6 

for pneumatic tires on dry hard 

surfaces. 

(7) R.R.  - The resistance to movement in- 

herent in the revolving parts, 

pounds and expressed usually 

accepted ав 16 pounds for each 

1,000 pougds of G.V.W. for C.M.P. 

4x4 units, This is termed Roll- 

ing Resistance. 

(в) о. The resistance due to Gravity and 

өлрг‹ d in pounds relative to 

G.V.W. in 1,000 pound increments 

per each percent of gradient. 10 

pounds 1s accepted as this factor. 

G.A.1n $ = (ZZ I E. Gx х8.) 1000 x 

. Sine of theangle of incline to the 
7? horizontal multiplied by 100. 

North American Railway practice is to ex- 

press percentage grade as the tangent of the 

angle between gradient and horizontal multi- 

plied by one Hundred, 

A sample calculation on a 6x6 vehicle 

whose Gross Vehicle Weight is 21,465 pounds 

on 10,50 x 20 W.D. Tires (Rolling Radius equals 

19.5 ins. or 1.626 feet) withan Axle Ratio of 

7.17:1; Transmission Ratio of 5.0:1; Transfer 

Case (Auxiliary) Ratio of 2.601; und Engine 

whose Net Torque is 254 pounds feet at 1600 

Engine R.P.M. 

G.A..(254 x 7.17 x 5.0 x 2,60 x 0.75 _ 
( 
21465 x 24) „ 1000 

1465 x 
48.5% expressed as the Sine of the angle. 

56% expressed as the Tangent of the angle. 



Actual trials showed that vehicle climbed 

50% grade with reserve power but failed on 60%. 

Similarly were the Transmission Ratios 

3.5, 1.7 and 1:1; other grades would result. 

Likewise if alternative Transfer Case Ratios, 

Tires, etc., were used, other figures for GA. 

would be obtained. 

The above is based on the adhesion of 

Tire to Road surface being greater than the 

ability of the Engine to spin the Driving 

Wheels. 

Tractive Effort. 

This 1s a function of the factors as list- 

ed under Gradeability, and is sometimes referred 

to as Rim Pull. It is in effect the pounds 

pull exerted between the Driving Tire and the 

Road Surface. The formula for expressing Trac- 

tive Effort in pounds is: 

Т.Е. „Т х ОВ. x E = Ξ3 

-Bar 5 

This is a function of Tractive Effort and 

Rolling Resistance and ís limited by the Adhe- 

sion of Driving Tires to the Road Surfa It 

is expr d in pounds and may be arrived at 

as follows: 

D.B.P. e T.E. . GVW. x RR 
^ 190 

This must be less than the Product of the Load 

on the Driving Wheels when multiplied by 'F' 

the Coefficient of Friction between Tires and 

Road; if not the Wheels will spin and an in- 

constant Pull will result. 

Speed. 

V - Expressed in Miles Per Hour is a fur 

ction of the following factors of any vehicle. 

(1) R.P.M - Revolutions per Minute of the En- 

gine. 

(2) 1. - The Net Torque of the Engine in 

pounds feet. 

(3) G.R.  - The overall Gear Reduction. 

(4) R. - The Rolling Radius of loaded Tire 

in feet. 

(5) RR. — - Rolling Resistance between vehicle 

and ground in pounds. 

(6) M. — - WindR 

of FrontalArea, Velocity and de- 

stance in pounds; a factor 

gree of Streamline; which 1s usual- 

ly considered unimportant up to 

Speeds of 40 M.P.H. for Stream- 

lined Passenger Cars and up to 25 

M.P.H. for Angular Military Veh- 

‚ tele For C.M.P. Vehicles it 

was found that W.R. in pounds = 

0.0025 v multiplied by the pro- 

jected Frontal Area 1n Square 

Feet. 

To determine the normal Speed (not max- 

imum) of any vehicle the following formula is 

u 

V (In Miles Per Hour) = 

x 60 x 4 Circi ice of Tire 
ai x 5250 

For maximum Speed, where Wind Resistance 

becomes a factor, a Simple mathematical for- 

mula does not lend itself readily to solu- 

tion. In such instances a graphic solution 

1s most applicable and may be described as the 

intersection of the Net Rim Pull Curve at var- 

fous speeds of the motor and the accumulated 

Curve representing Rolling Resistance plus 

Wind Resistance, each expressed in pounds. A 

sample graph appears on the next page. This 

shows a theoretical top speed of 42.4 M.P.H. 

Actual test vehicle gave 42.5 M.P.H. 



GRAPHIC CHART-THEORETICAL PULL VERSUS RESISTANCE 

34 
MILES PER HOUR 

The Rolling Resistance in pounds of the 

moving vehicle is considered constant and is 

represented on the graph by the rectangular 

sheded portion. Rolling resistance in this 

οἱ is 256 pound: 

The Resistance in pounds caused by the 

speed of the vehicle through the air is termed 

‘wind resistance'. This forms a parabolic 

curve when plotted against speed. In this 

instance it is plotted adjacent to the Roll- 

ing Resistance and is that portion below mid- 

dle curve and above the Rolling Re stance 

area. 

The total resistance in pounds st the 

various speeds 1s shown at the middle curve 

and is the addition of Rolling Resistance and 

Wind Resistance. 

The top curve is developed from the 

Torque of the Engine, and represents from the 

bottom of graph to this curve the actual Rim 

Pull at any vehicle speed. 

The area to the left of the intersection 

of the curves represents the available Rim 

Pull for acceleration on the level, or forces 

When the available for climbing gradients. 

cur intersect the Rim Pull equals the Total 

Ri and further acceleration stance is not 

available. This point is the maximum speed 

on a level surface, in the illustration it 

1з 42.4 miles per hour. 



GRAPHIC CHART-THEORETICAL PULL VERSUS RESISTANCE 



VEHICLE CHASSIS SPECIFICATION 

HEAVY UTILITY 4x4 CHASSIS ^ CAB 

CHASSIS MANUFACTURER; -~ 
General Motors of Cniada, Limited. 

TYPE: Cab-Over-Engine. 

LOAD CARRYIN) CAPACITYi- 650 1b 
Permissible Max. Gross We!zht 75008. 

NERELBASE;- 101 ina. 
Back of Cab to end of Frame, 68 ina. 
Rear Axle to end of Frame, 29,5 ins. 

TIRESi- 9.25 x 16 W.D. - 5. 

TREAD:- Front, 62 ins. 
Rear, 82 ine. 

OVERALL LEMOTH: 163 ins. 
WIDTH: 79 ins. 
HEIGHT: 90 ins. 

ANGLE OF AEPROACH:- 57°. 

ANGLE OP DEPARTURE:- 53%. 
(TURNING CIRCLEi- L.H. 47 feet, 10 ine. 

R.H. 47 fi » 4 ins. 

- Front: Pull Floating Spiral Bevel, 
10 5.45:1. 5 ins. Bendix Wolss Constant 

Velocity Joints. 

аг: Pull Floating Spiral Bi 
4211. 

1, 
Ratio 

magi Service: 4 Wheel internal expancing, 
raulic. Front 14 ins. by 2 ins. Reer 14 

ins. by 2 ins. Lining Ares 218 sq. ins. 

Parking: External contracting, mechan- 
ical on Propeller Shaft. Size 9.5 ins. by 
3 ins. Lining Area 88 sq. ins. 

'EREORMANC| 

POWER/WEIGHT;- 22.6 B.H.P. per Short Ton. 

GRADEABILITY;- In 4th Gear 6.12. 

MAXIMUM SPEED:- 52 M.P.E. 8 3000 engine R.P.K. 

CRUISING RANGE;- 375 Miles. 

EORDING DEPTH;- 24 ins. 
MADE PROOP;- Design Released, not produced. 

AIRPORTABLE:- No requirement. 

GLUTCHi- Single PlateDryDisc, 10.8 ins. Di 

OOLING SYSTEMi- Circulating Liquid, Pressure 
жык э entrifuyal Pump driven by V Belt 

from Crarkshaft. Radiator: Ribbed Cellular 
Type. Capacity of System 13 Cts. Thermostat 
ahd Overflow Tank equipp 

DRIVE;- Hotchkiss. Universal Joints: Open Type. 

KICAL SYSTEM:- 6 Volt Single Wire System. 
E ту A.H: capacity. 3 cell. Starter: 
Mechanical Shiit. Generator: 54 Amp. Cal 
city. 

MNOjEE MAKE Chevrolet; 6 cylinder Va: 
~ Displacement: 216 cu. ins. Max. Β.Ι 

85 & 3400 R.P.K. Max. Gross Torque 170 
1200 K.P.K. Lubrication: Pressure, Pres: 
Stream and Splash, using Gear Pump. Pr 
sure 14 los. per sq. in. 

FUEL SYSTEM¿- Two 12.5 Gallon Fuel Tanks. Car- 
uretor: Down Draft. Fuel Pump: Diaphragm 

Туре, Mechanically actuated, 

FRAME:~ Ladder Type. Width 36 ins 
ection Modulus 3,138 ins. cubed. 

Maximum 

SPRINGS:- Front: Semi Elliptic with Delco Shock 
Abacruers. No. of Leaves 11, Length 45 ins. 
Width 2 ine. 

Rear: Semi Elliptic with Deleo Shock 
Absorbers. No. of Leaves 10, Length 50 ins. 
Width 2,2 ins. 

STEKRING:- Right Hand Drive. Recirculating Ball 
ype. Ratio: 23.6:1. 18 ins. Steering Wheel, 

TRANSMISSION:- 4 Speeds forward, 1 Reverse. 
‘os: 1st,7.06:1, 2nd, 3.4611, Srd, 1.7131, 

4th, 1:1. Transfer Case Single Speed. Ratio 
131. 

MB-C2. 

PARTS BOOK;- C8A-03. 

VERS Bi - CSA EBl (BRI.) 
CBA ECl (CAN.) 

approx. 1850.00. 

approx. 13,000. 





VEHICLE CHASSIS SPECIFICATION 

3/4 TON 4x4 CHASSIS & CAB 

Chrysler Corporation of Canada, Limited. 

TYPEi- Conventional, with Open Туре Саз. 

LOAD CARRXINJ CAPACITY: - 1680 104. 

Permissible Max. Oross Welg:t 90006. 

WHEELBASE:- 96 ins 
Back of Cab to end of Pram 
Rear Axle to end of Prame 

95.2 ins 
35.2 ini 

ТІВЕЗІ- 9.00 х 16, 0.5. - 5. 

TREAD;- Front, 64.8 ins. 
Rear, 64.8 ins. 

OVERALL LENGTH: 168.2 ina. 
WIDTH: 77.8 ins 
HEIGHT: 80 1 

o 
ANGLE OF APPROACH:i- 45 . 

ANGLE OF DEPARTURE:- 29". 

TURNING CIRCLE:- L.H. 42 feet, 4 ins. 
R.H. 42 feet, 4 ins. 

AXLES: Front: Pull Floating Hypoid. — Ratio 
FBB:1. 4.5 ins. Bendix Weiss Constant Velo- 

city Joints. 
Ratio Rear: Full Floating Hypo 

83:1. 

- Service: 4 Wheel internal expanding, 
aulic. Front 14 ins. by 1.8 ins. Rear 

14 ins. by 1.8 ins. Lining Area 203 sq. ins. 

Parking: External Contracting Mechan- 
ieal on Propeller Shaft. Size 7.8 ins. by 
2 ins. Lining Area 48 sq. ins. 

PERFORMANCE 
POWER/WEIGHT:- 28.7 B.H.P. per Short Ton. 

GRADEABILITY:- In 4th Gear 7.0%. 

MAXIMUM SPEED;- 50 Miles per hour. 

CRUISING RANGE:- 260 Miles. 

FORDING DEPTH 
WADE PROOP:- In Production, for five feet. 

AIRPORTABLE:- In Production. 

24 ins. 

CLUTCH:- Single Plate Dry Disc, 11 ins. Diameter. 

COOLING SYSTeM:- Cireulating Liquid, Pressure 
Type. Centrifugal Pump driven by V Belt 

ft. Radiator: Cellular Type. 
Thermostat 

ELECTRICA, TEM:-12 Volt Single Wire System. 
EET SHE OO A.H. Capacity. 6 Cell. Starter: 

Yechanicul Shift. Generator 55 Amp. Capa- 
city. 

MINE: i- Chrsyler. 6 Cylinder L Head. 
Displacement 236 cu. ins. Мах, Б.Н.Р. 115 
2 3800 R.P.M. Max. Oross Torque 190 81800 
to 2200 R.P.M. Lubrication: Full Pri 
from Gear Pump. Pressure 401bs. per aq. in. 

EVEL SYSTEM:- One 25 gallon Puel Tank. Car- 
T bureter: Lown Draft. Fuel Pump: Diaphragm 

Type, mechanically actuated, 

FRAME:- Tapered Ladder with kick up over rear 
axle. Inner reinforcement. Width 40 ins. 
at rear. 

ZPHIMGS:- Front: Semi Elliptic with Hydraulic 
Shock Acsorbers. No, of Leaves 6, Length, 
39 ins, Width 1.8 ins. 

Rear; Seri Elliptic with Hydraulic 
Shock Absorbers. No. of Leaves 12, Length 
52 ins. Width 1.8 ins. 

STEERING:- Left Hand Drive. Worm and Sector 
ype. Ratio 23.2:1. 

TRANSMISSION;- 4 Speeds forward, 1 Re 
Ratios: ist :3,0911, 3rd, 

4th, 1:1, 7,82:1. Single 
transfer cas Ratio 1:1. 

REPERENCE 

CODE; D 3/4 APT. and D 3/4 APT/WP. 

MAINTENANCE MANUAL:- 3/4 APT - Dl. 

PARIS BOOKi- D 3/4 APT - Ol. 
DRIES AE Book: D 3/4 APT-HB1, and D 3/4 

D ЕБТ. 

ОР CI САВ:- approx. 1600.00. 

QUANTITY FRODUCED:- 
APELICATIONS;- General Service. 

арргох. 6500. 





VEHICLE CHASSIS SPECIFICATION 

15 CWT 4X2 CHASSIS & CAB 

Ss Ας’ 2” 

General Motors of Canada, Limited. 

TYPE:- Cab Over-Engine. 

LOAD CARRYING CAPACITY:- 15 Cet. 

Permissible Max. Gross Weight B500#. 

ЖНЕЕПВАЗЕ:- 101 ins. 
Back of Cab to end of Frame, 98.5 ins, 
Rear Axle to end of Fraze, ^ 36,5 ins. 

TIRES:- 9.00 x 16 W.D. - 5. 

TREADi- Pront, 64 ine. 
Rear, 64 tn 

WERALL LENGTH: 170 ins. 
WIDTH: 86.5 in 
HEIGHT: 90° ins. 

ANGLE OF APPROACH:- 49°. 

ANGLE OF DEPARTURE:- 33°. 

TURNING CIRCLE: L.H. 40 
R.H. 40 fi 

AXLESi- Front: Reverse Elliot I Bean 

Rear: Full Ploating, Hypoid. Ratio, 
6.16:1. 

BRAKES:- Service: 4 Whool internal expand- 
Hydraulic. Front l4 ins. by 2 ins., 
14 ins. by 2 ins. Lining Area 231 

ins. 

Parking: Cable opera 
Size 14 ins. by 2 

115.5 in 

PERFOR! 

POWER/WEIGHT:- 20 B.H.P. per Short Ton. 

GRADEABILITY:- In 4th Gear 6.14. 
P 50 M.P.H. 8 3200 Engine 

Po 

CRUISING RANGE;- 375 Miles. 

FORDING DEPTH:- 24 ins. 

WADE PROOF:- No requirement. 

AIRPORTABLE:- No requirement. 

SLUTCH:- Single Plate Dry Diso, 10.8"Diameter. 
SOLE SET Ciroulating liquid, Pressure 

ype. Centrifugal Pump driven by V Belt 
τ. Crankshaft. Radiator: Ribbed cellular 

Capacity of System 15 Qts. Thermo- 
NU and ovorkios Tank equipped. 

DRIVE:- Hotchkiss. Universal Joints: Open Type. 

SLECTRICAL S! - 6 Volt Single Wire System 
RH E .H. Capacity. 3 cell. Starter: 

Mechanical Sht't. Generator: 34 Amp. Capa- 
city. 

EMO ME MAKBL- Chevrolet. 6 oplinder, valve in 
ad. Displacement: 216 cu. ins. Max. ν 

85 @ 3400 R.P.X. Max. Gross Torque: 170 @ 
1200 R.P.M. Lubrication: Pressure, Pressure 
Stream and Splash, using Gear Pump, Pressure 
14 lbs. per sq. ín. 

FUEL SYSTENL- Two 12.9 Gallon Puel Tenke. Car- 
uretor: Draft. Fuel Pump: Diaphragm 

Typo, Mechanically actuated. 
TAi Ladder Type. Width 36 ins. Maximum 

ection Modulus 5.43 ins. cubed. 

SPRINOS:- Front: Semi Elliptic, with Delco 
AERA Aek AbRorbers. No. of Leaves 9, Length 

Width 2 ins. 

Semi Ellipti ith Delco 
rbers. No. of Leaves 13. Length 

45 ins, Width 2.5 ins. 

STEERING:- Right Hand Drive, Recirculating Ball 
"pe. Ratio 23,6:1. 18 ins. Steering Wheel. 

TRANSUTSSIOBL- 4 | 4 Speeds Forward, 1 Reverse. 
ас оз: 1st, 7.06:1, 2nd, 3.48:1, Эга, 1.71:1 

4th, 1:1. Reverse: 6.98:1. 

REFERENCES 

CODRi- — C15 

MAINTENANCE MANUAL:- MBC2 

PARTS BOOK:- 15-02 

DRIVERS HAND BOOK:- C15-HC1 (CAN.) 
Cl5-HBl (BRI.) 

jT OF CI k = арргох. 1400,00. 

QUANTITY PRODUCED: - approx. 17,000. 
САТ; - General Service, Van, Cable Lay- 

er, Personnel, Anti Tank Tractor, Anti Air- 
eraf 





VEHICLE CHASSIS SPECIPICATION 

15-CWT. 4x2 CHASSIS & CAB 

CHASSIS MANU! 

Ford Motor Company of Canada, Limited. 

TYPE:- Cab-Over-Engine. 

LOAD CAR-YIN3 CAPACIT: 15-Owt. 

Permissible Max. Gross Weight: 8500 los. 

191.2 ins. 

TIMES:- 9.00 x 16 W.D. - 5 

THEAD:- Front, 67.5 tna. 
Rear, 64.4 ina. 

QVERALL LENGTH 
WIDTH: = 
HEIGHT; 

ANGLE OF APPROACH:- 47°. 

ANGLE OF DEPARTURE:- 34^. 

TURNING CIRCLE:- L.H. 43 feet, 6 ins. 
ΠΤ R.H. 43 fest, 6 ina. 

AXLSS:- Front: Revers 

Rear: Pull Floating Spiral sevel. 
Ratio: 6.67:1. 

lot 1 Beam. 

Service: 4-Wheel internal expand- 
Hydraulic. Front: l4 ins.by 2 ins. 
15 ins. by 3.5 tas. Brake Lining 
303 sq. ins. 

Parking: Cable operated on Rear 
Wheels. 

PERFORMANCE 
POWER/WEIGHT:- 22.35 B.H.P.per short боп. 

ORADEABILITY:- In 4th Gear: 6.95%. 

MAXIMUM SP gine Re 
CRUISING RANGE:- 300 miles 

FORDING DEPTH: - 24 ins. 

WADE PROOF:- No requirement. 

50 miles per hour & 3400 

AIRPORTABLE:- No requirement. 

ОШТОН: - Single Dry Disc. ll inch Diameter. 

OLLIE SYSTEM:- Creulertog liquid, pressure 
type. 7 centfifugal puxps driven by Double 
'V* Belts fros Crankshaft. kadiator: Tube 
und Pin type. Capacity of System: 20 Qts 
Thermostat ani Overflow Tank equipped. 

DKIVE:- Hotchkiss.Universel Joints: open type. 

ELESTKIGAL SYTEM: = 6 Volt Single Wire System. 
Bator. A.H. Capacity, 3 cell. Starter 
Bendix actuated. Generator: 33 Amp.Capacitj. 

à i MAK&:- Pord, 8-cylinder V-type, L Head. 
““Ttaplacevent: 239 cu.ins. Max.B.H.P. 95 8 

3600 K.P.M, Max.üross Torque: 178 8 1850 
R.P.M. Lubri Pull pr 
Pump. Fressure, 60 lbs. per ag. in. 

FUEL SYSTEN:- Two 12.5 Oel.Fuel Tanks. Carbu- 
FUSE Suet Down Draft. Pusl Pump: Dlaphraga 

Type, mechanically actuated, 

Width: 34 ins. Maximum 
.2 ins. cubed. 

FRAMS:- Laider typ. 
tion Modulus 

SPHINUS:- Front: S 
Shock Absorbers. No. of Lea! 
38 ins. Width: 2,2 ins. 

1 slliptic with Houdaille 
: 15. Length: 

Kear: Semi Elliptic with Houdaille 
Shock absorbers. No. of Leaves: 10.Length: 
45 ins. Width: 2.517 

STEERIN 
Ratio 

- Right Hand Drive, Worm and Roller. 
20.5:1. 18 in. Steering Wheel. 

ANSNIS*ION 
os 

4th, 1 

4-Speeds Forward, 1 Re 
st,6.4:1. 2nd,3.09:1, 3rd,1.69:1. 

. Reverse: 7.821]. 

REFERENCES 

MAINTENAN Cz MANUAL:- MB Fl. 

PARTS BOOK:- Flb-01. 

DRIVERS HAND BOOK:- Fl5-ECl (Can.) 
F15-H81 (Br1.) 

GOST OF CHASSIS & CAB:- approx. 1400.00. 

UANTITY PRODUCED:- 

APELICATIONS:- General Service, Van, Cable 
ger, Personnel, Anti-Tenk Tractor,Anti- 

Aircraft. 

approx. 17,000. 





VEHICLE CHASSIS SPECIFICATION 

CHEVROLET 18 CWT. 4x4 101" W.B. 

AIRPORTABLE CHASSIS & CAB 

CHASSIS MANUFACTURER: CLUi.Hi- Sinele PleteDry )sc, 10.8 ins. Dis. 

General Motors of Canada, Limitea, COOLING SYS! Circulating Liquid, Pressure 
ype. centrifugel Pump ariven by Y Belt 

IYPE:- Cab-Over-Engine. from Crankshaft, Radiator: Ribbed Cellular 
Туре, Capacity of Syatem13 Qts. Thermostat 

LOAD CARRYING CAFACITY:- 2240 lbs. snd Overflow Tank equipped. 

WHEELBASE:- 101 ins. Hotchkiss. Universal Joints: Open Type. 

TIRES:- 9.25 x 16 W.D 

TREAD:- Front, 62 ins. 
Rear, 62 ins. 

Y 6 Volt sin-le Wire System. 
pacity. 3 cell. Starter: 
jenerator: 34 Amp. Capa- 

vrolst, 6 cylinder Valve in 
lacement: 216 cu. ins. Nax. S.H.P. 

sä. Max 0 
ALL LENGTH: 163 ina. 

ubricatios 

ANGLE OF AP. ROACI 579, Stream and Splash, using 
sure 14 los. per sq. in. 

ANGLE OF DEFARTURE:- 45°. FUEL SYSTEM:- Two 12.» Gallon Fuel Tanks. Car- 
TURNING CIRCLI L.H. 47 feet, lo ins. Durator: Down Draft. Fuel Pump: Diaphragm 

R.H. 47 feet, 4 ins. Typs, mechanically actuated. 

ALLES,- Front: Full Floating Spiral Bevel, FRAME:- Ladder 7. Aidth 36 ins. Maxi 
atio 6.17:1. 5 1n. Bendix s Constant Secticn Modulus 3.138 ins. cubed. 
Velocity Joints. SPRIN3S:- Front: Seal Elliptic with Delco Shock 

Rear: Pull Floating Spiral Bevel. Absorbers. No. of Leaves ll, Length 45 ins. 
Ratio 6.17:1. width 2 ins. 

Rear: Sem! Elliptic with Delco Shock 
Absorbers. No. of Leaves lO, Length $0 ins. 

ins 
BRAKES:- Service: 4 Wheel internal expandin, 

Hydraulic. Front l4 ins. by 2 1 Rear 
ins. x 2 ins. Lining Area 218 sq. ins. width 2. 

Parking: Externe] Contracting ,mechar STEERING 
ical on Propeller Shaft. Size 9.5 ins. by γι 
3 ins. Lining Area 88 sq. ins. 4 Speeds forward, 1 Re TRANSMISSIO! 

PERFORMANCE Ratios: 1st,7.06:1, 2nd 3.48:1, 3rd, 1.7 

Right Hand Drive. Recirculating Ball 
Ratio 23,9:1. 18 in. Steering Wheel. 

4th, . Transfer Case Sinsle Speed. Ratio 
POWER/WEIGHT:- 21 B.H.P. per Short Ton. 1:1. 

GRADEABILITY:- In 4th Gear 7%. REFERENCE 

MAXIMUM SPEED:- 49 M.P.H. 3 2930 engine R.P.M. CODE:- Nil. 

CRUISING RANGE:- 375 Miles. MAINTENANCE MANUAL: Nil. 

FORDING DEPTH:- 24 ins. PARTS BOOK:- Nil. 

WADE PROOP:- Yes. DRIVERS HAND BOOK:- Nil. 

CAST OF CHASSIS + САВ 

QUANTITY PRODUCED:- 2 Pilots. 

APPLICATIONS: Built as G.S. in Airportable 
ole. 





VEHICLE CHASSIS SPECIFICATION 

15 CWT. 4x4 CHASSIS & CAB 

ACTURER: 

General Motors of Canada, Limited. 

TYPE;- Cab Over-Engine. 

LOAD CARRYING CAPACITY:- 20 Cwt. 

Pormi 

WHEELBASE;- 101 ins. 
Beck of Cab to end of Pri 
Rear Axle to end of Fra: 

1516 Max, Gross Weight lU, Uc. 

91 ins. 
38.2 ins. 

9.00 x 16 W.D. - b. 

Front, 
Rear, 

OVERALL LENGTH:170 ins. 
WIDTH: 86 ins. 
MEIGHT: 90 ins. 

ANGLE OF APPROACH:- 57°. 

ANGLE OF DEPARTURE:- 40°. 

'URNING CIRCLE: - 

XLES:- Front; Full Flosting Spirel Bevel, 
bio 8.011. 5 Ins. Bendix-Neiss Con- 
nt ocity Joints. 

Rear: Full Floating Spiral Bevel, 
Ratio 6.5:1. 

BRAKES:- Service: 4 Wheel interne] exp 
TIng Hydraulic. Front 14 ins. by 2 ins. 

Rear 15 ins. by 3.5ins. Lining Are 
303 sq. in. 

Parking: Cable operated on Rear 
Wheels. Lining Area l9& sq. ins. 

PERFORMANCE 

POWER/WEIGHT;- 17 В.Н.Р. рег Short Ton. 

QRADEABILITY:- In 4th gear 4.9%. 

MAXIMUM SPEED: - 50 M,P.H. © 3300 engine 

CRUISING RANGE:- 375 Mile 

FORDING DEPTH:- 24 ins. 

WADE PROOF;- Design Relesssd, not Produced. 

AIRPORTABLE:- No Requirement. 

CLUTCH;- Single Plate Dry Disc. 10.9"Diameter. 

COOLING SYSTEN;- Cireulating liquid, Pressure 
SR ЕК гыда! Ришар @г1чөп by V Belt 

trom Crankshaft. Radiator: Ribbed Cellular 
Type. Capacity of System 13 Qta. Thermo- 
stet and Overflow Tank equipped. 

1 Joint Open Type. 

6 Volt Single Wire System 
Hattory . Capacity. 3 cell. Starter: 

teal Shirt. Generator 34 Amp. Capa- 

DRIVE:- Hotchkiss. Univer 

clet. 6 Cylinder. Valve in 
216 cu. ins. Mi ‚н. 

өз 2 340 R.P.M. Max. Gross Torque 170 & 
1200 K.P.M. Luorication; Pressur 
Stream ard Splash, Using Gear Pump. 

e 14 lbs. per sq. in. 

FUEL SYSTEM;- Two 12.5 gallon Fuel Tanks. Car- 
ee Sis iow Drait. Full Pump: Diephraga 

Type, Mechanically actuated. 

FRAME:= Ladder Type. Width 34 ins. Maximum 
Section Nodulus 9.68 ins. cubed. 

SPRINGS:- Front: Semi Elliptic with Delco 
Shock Avsorcers, No. of Leaves 10. Length 
40 ins. Width 2 ins. 

Rear: Seni Elliptic with Delco 
shock Abscrbers. No. of Leaves 12, Length 
50 ins. Width 2,5 1n 

STEERING:- Right Hand Driv 
all Type. 5 23. 

Wheel. 

. Recirculating 
118 ins, Steering 

forward, 1 Reve: 
and, 3.48:1, 3rd, 
erse: 6.96:1. Trans~ 
, Ratio lil. 

SODE:- Ο15Α 

MAINTENANCE MANUALi- MBC-2 

PARTS ВООК:- C15A-03 

DRIVERS HAND BQOK:- ClSA-HCl (CAN.) 
C15A-HBl (BRI.) 

COST OF CHASSIS & CABi- approx. 1800.00. 

[JANTITY PRODUCED:- 

Van, Office, APPLICATIONS:- General Servic 
retos > Cable Layer, Personnel, Water 
Tank, Anti Tenk Tractor, Anti Aircraft. 

approx. 35,000. 





VEHICLE CHASSIS SPECIFICATION 

15-CWT. 4x4 CHASSIS & CAB 

GHASSIS MANUFACTURER: - 

Ford Motor Company of Caneda,Limited, 

TYPE:- Cab Over-Engine. 

LOAD CARRYING CAPACITY: - 20-Owt. 

Permissible Max.Gross Weight, 100004. 

101.2 ins. WHEELBAS! 

Back of Cab to end of F 91  !ns 
Rear Axle to end of Frame, | 38.2 Inn. 

TIRES:- 9,00 x 16 W.D. - 5. 

TUDE ρε Tio dna: 
QVERALL LENGTH:- 168 ins. 

WIDTH: 96 ins. 
HEIGHT:- 91 Ins. 

ANGLE OF APEROACH:= 55°. 

ANGLE OP DEFARTURE:- 44^. 

TURNING CIRCLE:- L.H. 50 fi 
R.H. 50 feet. 

AXLES:- Pront: Full Floating Spir«l 
evel, 5 in. Rzeppa Conatant Vel- 

ocity Joints. Ratio: 6.5:1. 

R 
Bevel. 

Pull Floating Spiral 
Ratio: 6.5:1. 

BRAKES:- Service: 4-Wheel internal ex- 
panding Hydraulic, Front: 14 ins.by 
2 ins. Rear: 15 ins. by 3.5 1ns.Brake 
Lining Area : 305 sq. ins 

Parking:- Cable operated on 
Rear Wheels. 

PERFORMANCE 

POWER/WEIOHT:- 19 B.H.P, per short ton. 

GRADEABILITY:- In 4th Gear: 5.1%. 
шаци SPEED:- 52 M.P.H. & 3400 Engne 

CRUISING RANGE;- 300 Miles. 

FPORDING DEPTH:- 24 in: 

WADE PROOF:- Design Rel: 

ATRPORTABLE:- No requirement. 

ed, for 5 ft. 

CLUTCH:- Single Dry Plate, 11 inch Diameter. 

COOLING grau: Circulating liquid,pressure 
ype © centrifugal pumps driven by Double 

‘Wt Belts from Crankshaft. Radiator: Tube 
and Fin type. Capacity of System: 20 Qts. 
Thermostat anc Overflow Tank equipped. 

open DRIVE:- Hotchkiss. 
уре. 

ELECTRICAL SYSTEM;- 6 Volt Single Wire Sys- 
ас gi ioo Aud. capaeity: 5 cell. 

endix actua . Generator: 33 
ity. 

Universal Joints: 

Ford 8-Cylinder V-type L Head 
nt: 239 cu.ins. Max.B.H.P.95 € 

3600 R.P.M. Maj Torque: 1850 
k.P.M. Lubri Pull Pressure from 
Gear Pump. ure: 60 lbs. per sq. in. 

FUEL SYSTEM:- Two 12.5 Oal.Puel Tanks.Carbu- 
retor: Dow Draft. Fuel Pump: Diaphragm 
type mechanically actuated. 

FHAME:- Ladder type,Width: 34 ins. Maximum 
section Modulus 5.2 ins. cubed. 

SERINGS:- Pront: Semi Elliptic with Houda- 
orbers. No. of Leaves: 13. 

width: 2 ins, 

: Semi Elliptic with Houda- 
rbers. No. of Leaves: 10. 
widtn їп Length: 45 ins 

STSERING:- Right Hand Drive,Worm and Roller. 
- Ratio: 20.511. 18 in. Steering Wheel. 

TRANSMISSION:- 4-Speeds Forward, 1 Reverse. 
st, 6.4:1. 2nd, 3.09:1. Эга, 

1.69:1. 4th, lil. Reverse: 7.82:1. Trans- 
fer Case: Single Speed. Ratio: 1:1 

REFERENCES 

СОрЕ:- Р15А, 

MAINTENANCE MANUAL:- 

PARTS BOOKi- Fl5A-Ol. 
DRIVERS HAND BOOK:-(FlSA-HCl (Can.) 

(FlSA-HBl (Bri.) 

approx. 1800.00 

MB-Fl 

COST OF CHASSIS & CAB:- 

QUANTITY PRODUCED:- 

APPLICATIONS 
yer, Personnel, Ant! 

Aircraft, Machinery KL. 

approx. 35,000. 

= General Service, Van, Cable 
Tank Tractor,Anti- 
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VEHICLE CHASSIS SPECIFICATION 

30 CWT. 4x4 CHASSIS & CAB 

CHASSIS MANUFACTURER- 
General Motors of Canada, Limited. 

ΊΥΡΕΙ- Cab Over-Engine. 

LOAD CARRYINO CAFACITY:- 30 Cwt. 

Permissible Max. Gross Weight 12600. 

134 ins. 

Back of Cab to end of Fri 
Rear Axle to end of Fram 

ТІНЕЗ:- 10.50 х 16 ж 

THKAD:= Ргоп, 7. 
Rear, 70.5 

OVERALL LENGTH: 198 
WICTH: — 86 
HEIGHT: 87 

ANGLE OF APEROACH:~ 

ANGLE OF DEPARTURE:- 38 . 

TURNING CIKCLE:- L.H. 61 feet. 
.H. 62 feet, 1 in. 

| 

LES:- Front: Full Floating, Spiral Bevel, 

Ratio 7.16:1. 5 ins. Bendix Weiss Constant 
Velocity Joints. 

Rear: Full Floating, Spiral ievel, 
Ratio 7.16:1. 

mags Service: 4 Wheel internal expanding, 
yóraulic. Front 14 ins. by 2 ins. Resr 15 

303 sq. ins. ins. by 3.51ns. Lining Ar 

Parking: External contracting, mechan- 
ical on Propeller Shaft. Size 9.51ns. by 
3 ins, Lining Area 86 sq. in: 

PERFORMANCE 

PONER/WEIGHT;- 13.5 B.H.P. per Short Ton. 

apiau- ла 4th Gear, High Transfer Case 
BO. Transfer Case 7.85%. 

MAXIMUM SPEED:- 50 M.P.H. 9 3400 Engine R.P.M. 

QRUISINO RANGE;- 300 Miles. 
DING DEPTH:- 24 ins. 

WADE PROOF;- Design Rel 
AIBPORTABLE: No requirement. 

sed, not produced. 

CLUTCH:- Single Plate Dry Disc, 10.5" Diameter. 

COOLING SYSTEM:- Circulating Liquid, Pressure 
e РЕ Tentrifugal Pump driven by V Belt from 
ankshaft. Radiator: Ribbed Cellular Type. 
pacity of System 13 Gts, Thermostat and 

Overflow Tank equipped. 

DEIVE:- Hotchkiss, Universal Joints: Open Type. 

ELECTRICAL SYSTEM;~ 6 Volt Single Wire system. 
very 90 A.H. Capacity. 3 cell. Starter: 

Mechanical Shift, Jenerator: 34 Amp. Capa- 
city. 

ENGINE i- c t, 6 Cylinder, Valvein 
"Dfsplacezent: 216 cu. ins. Max. B.H.P. 

85 . S400 R.P.M. Maximum Gross Torque 170 
& 1200 R.P.M. Lubrication: Pressure, Pr 
sure Stream and Splash, using Geer Pump, 
Pressure 14 los. per sq. in. 

FUEL SYSTEM;- Twc 12.5 gallon Fuel Tanks. Car- 
FURL SISTEM" Ten Drefte Puel Pump: Diaphrege 

Type, Mechanically actuated, 

FRAME: = Ladder Type, Width 34 ins. Maximum 
Section Modulus 9.68 ins. cubed. 

Front: Semi-elliptic with Delco Shock 
es 10, Length 40 ins, Tbers. No. of Le 

Width 2 ins. 

Sem! -ellíptic with Delco Shock 
No. of Leaves 12, Length 50 ins. 

Right Hi Recirculating Ball 
Ratio 23.6:1. 18 ins, Steering Wheel. 

TRANSMISSION:- 4 Speeds forward, 1 Reve: 
T Ratios: Ist, 7.06:1, 2nd, 5.48:1, Srd, 1.7 

4th, 1:1, Reverse: 6.96:1. Transfer Ci 
2 speed. Ratios: 1:1 and 1.87:1. 

REFERENCES 
сорЕ;- с3о 
MAINTENANCE MANUAL: MBC-2 

PARTS BOOK:- C30-02. 

DRIVERS HAND BOOK:- C30 HBl (BRI. ) 
C30 HB1 (CAN. ) 

COST OF CHASSIS & CABI- approx. 1800.00. 

QUANTITY PRODUCED: = 

ATIONS:- General Service, Office,Cable 
Layer, Light Anti-aircraft, Stor 

approx. 9,500. 





VEHICLE CHASSIS SPECIPICATION 

30-CWT. 4x4 CHASSIS & CAB 

CHASSIS MANUFACTURER:- 

Ford Motor Company of Canada, Limited. 

TYPE:- Cab Over-Engino. 

LOAD CARRYING CAPACITY:- 30-Cwt. 

Permissible Max.Gross Wolght, 126009. 

WHEELBASE 
Back of Cab to end of Frame,124,5 Inn. 
Rear Axle to end of Fra 38.2 !ns. 

TIHES:- 10.50 х 16 ж.р. - 5. 

TREAD:- Front, 69.8 ins. 

- 134.8 ins. 

Rear, 70.5 ins. 

QVERALL LENGTH: - 198.8 ins. 
WIDTH: - 82.8 ins. 
HEIGHT: - 87 ins. 

ANGLE OF A.PROACH:- 609. 

ANGLE OF DEPARTURE:- 42%. 

TURNING CIRCLE:- L.H. 70 feet,6 ins. 
Β.Η. 69 feet,9 ins. 

Full Floating Spiral 
Rzeppa Constant Velo- 

» Ratio: 7.16: city Joint: 
Rear: Full Floating Spiral 

Bevel. Ratio: 7.16:1. 

AKES;- Service: 4-Whoel internal ex- 
NAP ling Mydraulic.Front: 14 ina. by 

2 ins. Rear: 15 ins.by 3.5 ins.Brake 
Lining Area: 303 sq. ins. 

Parking: External contracting. 
Mechanical on Propellor Shaft. Siz 

9.5 ina. by 3 ins. Lining Area: 
sq. ins. 

PERFORMANCE 

POWER/WEIGHT:15.05 B.H.P.per short ton. 

LITY:- In 4th Gear: High Transfer 
9$. Low Trai Case, 8.1%. 

MAXLYU SPEED: - 50 M.P.M.8 3400 Engine 

GE:- 250 Mil 

INO DEPTH:- 24 ins. - 
WADE PROOP:- Design Released, for 5 ft. 

AIRPORTABLE:- Но Requirement. 

CLUTCH:- Single Dry Ple 

COOLING SYSTEM:- Circulating liquid,pressure 
typ centrifuga) pune ‘driven by Double 

'V' Belts from Crankshaft. Radiator: Tube 
and Fin type. Capacity of System: 20 Qts. 
Thermostat and Overflow Tank equipped. 

11 inch Diameter, 

Hotchkiss: Universal Joints: open 

ELESTUICAL SYSTEM: = 6 Volt Single wire System. 
jattory: .H. Capacity: 3 cell. Start- 

er: Bendix actuated, Generator: 33 Amp.Cap- 
abity. 

ENGINE MAKE:- Ford 8-Cylinder V-type L Head. 
splacement, 230 cu.ins. Max. B.H.P.95 

3600 R.P.M. Max. Ori 
R.P.M. Lubrication: 
Pump. Pressure, 60 lbs. per sq. in. 

SYSTEM:- Two 12.5 Gal.Fuel Tanks. Carbu- 
cue ator? Down Draft. Puel Pump: Diaphragm 

type mechanically actuated, 

FRAME:- Ladder type with reinforcements .Width, 
ins. Maximum section Modulus 5.2 inches 

cubed. 

SPRINOS:- Pront; Semi Elliptic with Houdaille 
jock Absorbers. No. of Leaves: 12. Length: 

38 ins. Width: 2 ins. 

Rear: Semi Elliptic with Houdaille 
Shock Absorbers. No. of Leaves: 10. Length: 
45 ins. Width: 2,5 ins, Auxiliary: 7 Leaves, 

STEERING: ~ Right Hand Drive, Worm and Roller. 
Retfo: 20.5:1, 18 inch Steering Wheel. 

TRANSMISSION:- 4-Speeds Forward. 1 Revers: 
6.4:1, 2nd, 3.09:1, 3r 

1 7.82:1. Transfer Ca: 
1 and 1.87:1. 

9:1 
2- 4th, 1:1. Reve: 

Speed. Ratio: 

PSO. сор: 

MAINTENANCE MANUAL:- МВ-Р1. 

PARTS BOOKi- P30-01. 
DRIVERS HAND BOOK:-(F30-HCl/FG0S-HCl (Can.) 

(FSO-HBl/F6OS-HBl (Bri.) 

COST OF CHASSIS & CABi- approx. 1800.00. 

QUANTITY PRODUCED: approx. 9,500. 

APPLICATIONS: General Service, Ambulance, 
Trick, Light Antiaircraft, Winch 
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VEHICLE CHASS18 SPECIFICATION 

30 CWT. 4x4 COMPRESSOR TRUCK, CHASSIS & CAB. 

CHASSIS MANUPACTURER:- 
Ford Motor Company of Cansas, Linites. 

TYPE:- Cab-Over-Engine 

LOAD CARRYING CAPACIT| 30 Cut. 

Permissible Max. Gross Weight 120004. 

WHEELBASE: - 101 ins. 
Buck of Cab to end of Frame, 
ear Axle to end of Frai 

TIRES:- 10.50 x 16 W.D. - 5. 

TREAD:- Front, 69.8 ins. 
Rear, 70.5 ins. 

OVERALL LENGTH: 168 ins. 
WIDT! 86 Ins. 
HEIGHT: 91 ins. 

ANGLE OF APPROACH:- 60°. 
ANGLE OF DEPARTURE:- 42". 
TURNINO CIRCLE:- L. 

R.H. 50 foet. 

AXLES): Pront: Full Floating Spirel Bevel. 
atio 6.5:1. 5 ins. Rzeppa Constant Velocity 

Joints. 

Rear: Pull Floating Spiral Bevel. 
Ratio :1. 

AKES:- Service: 4 Wheel internal expanding, 
кар ulic. Pront 14 ins. by 2 ini 

15 ins. by 3.5 ins. Lining Aree 303 sq. ins. 

Parking: Cable operated on Rear o 
Size 15 ins. by 3.5 ins. Lining Area 198 
sq. ins. 

PERFORMANCE 

PONER/WEIGHT:- 15.8 B.H.P. per Short Ton. 

SBADEABILITY: © In 4th Gear High Transfer Case 
3.7%. w Transfer Case 7,7%, 

MAXIMUM SPEED:- 52 M.P.H. € 3200 Engine R.P.M. 

CRUISING RANGE:- 300 Miles. 

FORDING DEPTH:- 24 ins. 

w PROOF:- In productien for five feet. 

AIRPORTABLE:- No requirement. 

CLUTCH: - Single Plate Dry Disc, 11 ins. Diameter, 

COOLING SYSTEM:- Circulating Liquid, Pressure 
Teen Tentrifugal Pumps ariven by Double 

V belts from Crenkshaft. Radiator: Tube and 
Fin Type. Capacity of System 20 Qts. Thermo- 
stat and Overtlow Tank equipped. 

Universal Joint! DRIVE:- Hotchkt Open Туре. 

i- 6 Volt Single Wire Syst 
УТУО А.Н. Capacity. 3 Cell. Starter 
actuated. Generator: 33 Amp. Capacity. 

Ford. 6 Cylinder V Type L Head. 
—Dispincement: 239 cu. ins. Max. B.H.P. 9б 

& 3600 R.P.Y. Max. Gross Torque 178 8 1850 
R.P.M. Lubrication: Pull Pressure from 

Pump. Pressure 60 lbs. per sq. in. 

FUEL SYSTEM:- Two 12.5 gallor Puel Tanks. Car- 
uretor: Down Draft. Fuel Pump: Diaphragm 

Type, mechanicelly actuated. 

FRAME:- Ladder Type, with inner reinforcement. 
“Width 34 ins. Maximum Section Medulus 5.2 

ins. cubed. 

SPKINGS:- Front: Sem! Elliptic with Houdatlle 
ock absorbers, No. of Leaves 12, Length 

36 ins, wiath 2 ins. 

Rear: Semi =lliptic with Houdaille 
Shock Absorbers. No. of Leaves 10, Length 
45 ins. Width 2.5 ins. Auxilii 

STEFRING:- Right Hand Drive. Wort 
Tyre. Ratio 20.5:1. 18 ins. St 

TRANSMISSION: - 4 Speeds Forward, 
st, 6.4:1, 2nd, 3.0911, 3rd, 1.69 

1. Reverse 7.82:1. Transfer Cai 
Ratios 1:1 and 1.87:1. 

REFERENCE 

CODE;- М1. (Pilot Model) 

MAINTENANCE MANUAL:- M.BF-l 

PARTS BOOK:- Nil. 

DRIVERS HAND BOOKi- — Nil. 

COST OF Ci S k CABi- 

JANTITY PRODUCED: 

APPLICATIONS:- Air Compr’ 





VEMICI CHASSIS SPECIFICATION 

3 TON 4x2 CHASSIS A CAB 

CHASSIS MANUFACTURER: = 

Pord Motor Company of Canada, Limited. 

TYPE:- Cab Over Engine. 

LOAD САВКУІНО СьРАСІТҮ:- 6720 10». 

Permissible "ux. Gross Weight 15500 g. 

WHBHLBASE:- 134.2 ins. 
Back of Cab to end of Fr » 124.5 Ins. 
Rear Axle to end of Frame, 38.2 ins. 

TIRES:- 10.50 x 16 W.D. - >. 

TREAD:- Front, 71.9 
Rear, 71.8 

WERALL LENGTH 
WIDTH:- 81 
HEl;HT:- 87 

ANGLE OF APEROACH:- 680 

ANGLE OF DEPARTUKE:- 46° 

TURNING CIRCLE: L.H. 53 feet, 3 ins. 
R.H. 54 feet, 1 In. 

AXLES: Pront: Tubular. 

Rear: Pull Floating, Faton 2 speed. 
Ratios: 6.33:1 and 8.8@1:1. 

BRAKES: rnal ex- 
^ pandína, Hydraulic, with Vacuun Booster. 

Front, 14 ins. by 2 ins. Rear 15 ins. 
by 3.5 ins. Lining area 303 sq. ins. 

Parking: External contracting, 
Mechanical, on Propeller Shaft. Size 
«9,5 1ns. by 3 ins. Lining Area 68 sq. 
ins. 

PERFORMANCE 

POWER/WEIGHT:- 12.26 B.H.P. per short ton. 

GRADEABILITY;- In 4th Gear Hi, 
2.64. Low Axle Range 3. 

MAXIQM SPEED:- 50 M.P.H. € 3400 Engine 

CRUISING RANGE:- 200 M11 

FORDING DEPTH;- 24 ins. 

IADE PROOP:- No requirement. 

AIRPORTABLE:- No requirement. 

Axle range 

CLUTCH:- Single Plate Dry Disc. 11" Diameter. 

Circulating liquid, pressure 
УР centrifugal Pumps, driven by Doub: 
'V' Bolts from Οἱ shaft. or; Tube 
and Fin type. Capacity of syste: 20 Gta. 
tnermostat und Overflow Tank equipped. 

COOLING SYSTEM 
7 type. 2 centi 

DHIVE:- Hotchkiss. Universal Joints: open type. 

ZLECTHICAL sYslEX:- 6 Volt Single Wire Syst 
uttery: А.Н. Capacity. 3 cell. Star 

Bendix actuated. Generator: 33 Amp. capacity. 

ENGINE MAKE: Ford 8-cylinder V Type, L Hea 
Tarlacement 239 cu. ins. Max. B.H.P. 95 f 
3600 R.P.M. Mex. Gross Torque: 178 $ 1850 
K.P.M. Lubrication: Full Pressure from Gear 
Pump, Pressure: 60 lbs. per aq. in. 

SYST:Mi- Two 12.9 Gallon Puel Tanks, Car- 
αμα wr: Draft. Fuel Pump: Diaphragm 

Type, mechanically actuated, 

FRAME:- Ladder type with inner rail reinforce- 
s. Width 34 ins. Maximum Section Modulus 
ins. cubed. 

Semi-elliptic with Houdaille 
p 15, Length Shock Absort 

38 ins. Width 

R lliptic with Houdaille 
k absorbers. No. of leaves: 10, Length 
ns. Widir 2.5 ins. Auxiliary: 7 Lea 4 

SIEERING:- Right Hand drive. Worm and Roller. 
T Ratfo 24.4:1, l8 inch Steering Wheel. 

TRANSMISSION: 4 speeds Forward, 1 Revers 
atios: Ist, 6.4:1, 2nd, 3.09:1, ὃ τὰ, 

4th, . Reverse, 7.52:1. 

ENCES 

CODE:- F6028 

MAINTENANCE MANUAL:- SE 29C 

PARTS BOOK:- SE 201 

INSTRUCTION BOOK;- 55 398. 

COST OF CEASSIS & CAB:- approx. 1900.00. 

QUANTITY PRODUCED: - approx. $000. 

APPLICATIONS:- General Service. 





VEHICLE CHASSIS SPECIFICATION 

3 TON 4x2 CHASSIS à CAB 

Т ER: = 

Ford Motor Company of Canada, Limited. 

TYPE:- Cab Over-Engine. 

LOAD CARRYING CAPACITY:- 6720 105. 

Permissible Max. Gross Weight 15500. 

WHEELBASE:~ 158.2 Inn. 
Back of Cab to end of Frame, 
Rear Axle to end of Frame, 

ТІКЕЗ:- 10.50 x 16 W.D. - 5. 

TREAD:- Front, 1.9 ins. 
Rear, 71.8 ins. 

QVERALL LENGTH:- 224.5 ins. 
WIDTI 81 ins 
HEIGHT:- 87 ins. 

ANOLE OF APPROACH:- 68°. 

AXLES:- Front: Tubular 

Rear: Full Ploating, Eaton 2 
speed. Ratios: 6.33:1 and B.81:1 

BRAKES,- Service: d Wheel, internal ex- 
panding, Hydraulic, with Vacuum 
Booster. Front, 14 ins. by 2 ins. 
Rear, 15 ins. by 3.51ns. Brake 
lining area 303 sq. ins 

Parking: External contracting 
Mechanical, on Propeller Shaft. Siz 
9.51ns,by 3 ins. Lining Area 88 sq. 
ins. 

PERFORMANCE 

POWER/WEIGHT:- 12.26 B.H.P. per short ton. 

ΤΟ 
MAN SPEED: 50 M.P.H. € 3400 Engine 

5: - 200 mil 

FORDING DEPTH:~ 24 ins. 

NADE PROOP:- No requirement. 

ATRPORTABLE:~ No requirement. 

GLUTCH:- Single Plate Dry Disc, 11" Diameter 

COOLING. Sign Circulating liquid, pressure 
type entrifugal pumps driven by Double 
"ут selts from Crankshaft. Radiator: Tube 
and Fin type. Capacity of system: 20 qts. 
Thermostat and Overflow Tank equipped. 

DRIVE:-Hotchkiss. Universal joints: open type. 

ELECTRICAL SYSTENG- 6 Volt, Single Wire Syatom, 
Battery: A.M. capacity. 3 cell. Starter: 
Bendix actuated. Generator: 33 Amp. Capa- 
city. 

ENGINE MAKE:- Ford, 8 cylinder, V буре, І head, 
nt, 239 cu. ins. Max. B.H.P. 95 € 
. Max. Gross Torque:-178 @ 1650 

R.P.M. Lubrication: Full Pressure from Gear 
Pump, Pressure: 60 lbs. per sq. in. 

FUEL SYSTEM:- Two 12.5 Gallon Fuel Tanks. Car- 
EE ETE Draft. Puel Pump: Dlaphraga. 

type, mechanically actuated. 

PRAME:- Ladder type with reinforcements. Width 
Maximum section jodulus 15.3 ins. 

SPRINGS:- Front: Semi Elliptic with Houdaille 
Shock Absorbers. No. of leaves: 13. Length 

Width 2 ins, 

Semi Elliptic with Houdaille 
Shock Absorbe No. of leaves: 10, Length 

Width 2.5 1 ary: 7 le Auxt. 

- Right Hand Drive, Worm and Roller. 
24.4:1. 18 inch Steering Wheel. 

TRANSMISSION 4 Speeds Forward, 1 reverse. 
fatioa: ist, 6.4:1, 2nd, 3.09:1, Srd,1.69:1 

4th, , Reverse, 7.82:1. 

REFERENCI 

сор! CODE:- P602L 

MAINTENANCE WANUAL:= ЗЕ 290 
PARTS BOOK:- SE 201 

INSTRUCTION BOOK:~ SE 298 
COST OF CHASSIS & CAB:- ^ approx. 1900.00. 

APPLICATIONS:- General Service. 

approx. 3000. 





VEHICLE CHASSIS SPECIFICATION 

3 TON 4x4 P.A.T. CEASSIS & CAB 

CHASSIS MANUPACTURER;- 

Generel Motors of Canada, Limited. 

TYPE:- Cab Over-Engine. 

LOAD CARRYING CAPACITY:- 2600 lbs. 

Permissible Max. Gross Weight 132005. 

WHEE! i- 101 ins. 

Back of Cab to end of "rame, 92 Ina. 
Rear Axle to end of Frame, 39.2 ins. 

TIRES;- 10.50 x 20 W.D. - 5. 

TREAD:- Front, 69 ins 
Rear, 69 ins 

OVERALL LENGTH: 167 ins 
WIDTH: 89 ins 
HEIGHT: 90 ins. 

ANGLE OF _APPROACH:~ 62°. 

ANGLE OF DEPARTURE: ~ 36°. 

TURNING CIRCLE:- L.H. 45 feot 
R.H. 44 f » 9 ins. 

ES:- Front: Pull Floating Spiral Bevel, 
tio: 7.16:1. 6 ins. Bendix Weiss Constant 

Velocity Joints. 

Rear: Full Floating, Sprial Bevel, 
Ratio: 7.16:1. 

ES:- Service: 4 Wheel internal expanding, 
ydraulic. Front 15 ins. by 3.5lus. Rear 

15 ins. by 3.5 ins. Lining Area 396 sq. ins. 
Vacuum Booster equipped. 

Parking: External contracting, mechan- 
ical, on Propeller Shaft. Size 9.5ins. by 
3 ins. Lining Area 88 sq. ins. 

PERFORMANCE 

POWER/WEIGHT:- 12.9 B.H.P. per Short Ton. 

ILI In 4th Gear High Transfer Case 
Transfer Case 6.5%. 

MAXIMUM SPEED:- 55 M.P.H. € 3400 engine R.P.M. 

CRUISING RANOGE:- 480 Mil 

FORDING DIPTH:- 24 ins. 

WADE PROOP:- Design Released, not produced. 

AIRPORTABLE: No requirement. 

CLUTCH:- Single Plate Dry Disc, 10.8" Diameter. 

coo SYSTEM: Circulating Liquid, Pressure 
уре entrifugal Pump driven by V Belt 
from Cranksheft. sadiator: Ribbed Cellular 
Type. Capacity of System15 Qts Thermostat 

and Overflow Tank equipped. 

DRIVE:- Hotchkiss. Universal Joints: Open type. 

CTRICAL SYSTEM:- 6 Volt Single Wire System 
ER AH: Capacity. 3 cell. Sturte 

Mechanical Shift. Generator: 34 Amp. Ca 
city. 

ENGINE MAKE Chevrolet. 6 cylinder Velve in 
Displacement: 216 cu. ins. Max. B.H.P. 

85 3 3400 R.P.M. Max. Gross Torque 170 @ 
1200 R.P.4.Lubrication: Pressure, Pressure 

re Stream ard Splash, using Gear Pump, 
sure 14 lbs. per sq. in. 

SYSTEM: - Two 20 gallon Puel Tanks. Car- 
er: Dom Draft. Puel Pusp: Diaphragm 

hanically actuated. 

FRAME:- Ladder Type with inner reinforcement. 
th 34 ins. daximun Section Modulus 9.68 

ins. cubed. 

SPAINGS:- Front: Semi Elliptic with Delco 
Shock Absorbers. No. of Leaves, 12, Length 
40 ins. Width 2 ins. 

Rear: Semi Elliptic with Delco Shock 
Absorbers. No. of Leaves 12, Length 50 ins 
Width 2,5 ins-Auxiliary 6 Leaves, 2 spacers. 

STZERING:- Right Hand Drive, Reciroulating Ball 
oe. Ratio: 23,6:1. l8 ins. Steering Wheel. 

TRANSMISSION:- 4 Speeds forward, 1 Reverse. 
Ratios: 1st, 7.06:1, 2nd, 3,48:1, 9rd, 1.71:l 
4th, 1:1, keverse 6.98:1. Transfer Ci 2 
speed. Ratios: 1:1 and 1.87:1. 

REFERENCE 

соре:- car 
MAINTENANCE MANUAL:- MBC-2 

PARTS BOOK:- сот-02 
DRIVERS HAND BOOK:- CGT-HB1 (BRI.) 

COT-HCl (CAN.) 

COST OF CHASSIS & CAB:- — approx. 2200.00. 

QUANTITY PRODUCED:- approx. 11,000. 

APPLICATIONS:- Field Artillery Tractor. 





VEHICLE CHASSIS SPECIFICATION 

3 TON 4x4 F.A.T. CHASSIS & CAB 

CHASSIS MANUFACTURER:- 

Ford Motor Company of Canada, Limited. 

TYPE:i- Cab Over-Engine. 

LOAD CARKYING CAPACITY: - 

Permissible Max. Gross ‘etght 132004. 

WHEELBASE: 101.2 ins. 

Back of Cab to end of Fr 
Rear Axle to end of Frat 

TIRES:- 10.50 x 20 W.D. - S. 

SADi- Front, 70.2 ins. 
Rear, 63.2 Ins, 

ANGLE OF AP/ROACH:- 689 

ANGLE OF DEPARTURE:- 44° 

TURNING CIRCLE t, 3 ins. 
43 foot, 3 ins. 

AXLES:- Front: Pull Flomting, Spiral 
evel. Ratio: 7.16:1. 6 ins. R-eppa 

Constant Velocity Joints. 

Rear: Pull Floating, Spiral 
Bevel. Ratio: 7.16:1 

вв. - Service: 4-Wheel internal ex- 
ing, Hydraulic with Vacuum Boo- 

ster. Front 15 ins. by 3.5 ins. Rear 
15 ns. by 3.5 ins. srake Lining Are 
396 sq. in 

Parking: External contracting, 
Mechanical, on Fropeller Shait. Size 
9.5 ins, by 3 ins. Lining Area 88 sq. 
ins. 

PIRFORMANCE 

POWER/WEIGHT:- 14.4 B.H.P. per short ton. 

GBAPEABILITY:- Im 4th Gear: High Transfer 
» 3.2%, Low Transfer Case 6.8%. 

MAXIMUM _SPEED:- 55 M.P.H. @ 3400 Engine 
“Р.М. 

CRUISING RAN 480 Miles. 

FORDING D3PTH:- 24 ins. 

MADE PROOP:- In Production, for 5 feet. 

No requirement. 

CLUICH:- Single Plate Dry Disc. 11 ins. dia. 

COOLING SYSTE¥:- Circulating liquid, Pressure 
шышт trifugal Pumps driven by Double 

' . Belts from Crankshaft. R 

Thermostat and Overflow Tank equipped. 

DKIVE:- Hotchkiss. Universal Joints: Open type. 

ELECTKICAL SYSTEM 
егу: А-н. 

er: Bendix actua 
pacity. 

14E NANE: Ford, B eylinder V type, L Head. 
Jfsplacement: 239 cu. ina 95 

3600 R.P.l. Max. Gro! 
R.P.M. 
Pumps 

6 Volt Single Wire System 
pacity. 3 cell. Start- 

. Jenerator: 33 Amp. Ca- 

p 
Pressure, 60 lbs. per sq. in. 

FUEL SYSTEM:- Two 36 Gallon Fuel Tanks. Car- 
uretor: Down Draft. Fuel Pump: Diaphragm 

Type, mechanically actuated, 

FRAME:- Ladder Type. Width 34 ins. Maximum 
tion Moaulus 5.2 ins. cubed, 

SPRINGS:- Front 
Shock Absorbe; 
38 ins. Width 

1 elliptic with Houdaille 
. Wo. of leaves 12. Length 
ine! 

Hear: Semi elliptic with Houdaille 
Shock Absorbers. No. of leaves 10. Length 
45 ins. Width 2.5 ins. Auxiliary 7 Leaves. 

RING: = ine Hand Drive. Worm and Roller. 
T Ratio: 31. 

TRANSMISSION:~ 4 Speeds forward, 1 Rever: 
1 A O 3rd,1.69:1 

Transfer Case 2- 

REFERENCE: 

сорі РОТ 

MAINTENANCE MANUAL:- MB-Fl. 

PARTS SOOKi- POT-01 
DRIVERS HAND HOOK:- FOT-HC1 (CAN.) 
AA FGT-HBl.(BRI.) 

COST OP CHASSIS & CAB approx. 2100.00. 

QUANTITY PRODUCED: - approx. 11,500. 

APFLICATIONS:- Field Artillery Tractor. 





VEHICLE CHASSIS SPECIFICATION 

3 TON 4x4 TRACTOR, CHASSIS & CAB 

CHASSIS MANUFACTURER; - 

Perd Motor Company of Canada, Limited. 

TYPE:- Cab Over-Engine. 

LOAD CARHYINO CAPACITY:- 9,800 lbs. 

Permissible Nax. Gross ñelght of Train, 
26,500 108, 

AHBELBA! 115 Ins. 

Back of Cab to end of Frene, 67 Inn. 
Rear Axle to end of Frane, 29.1 ins. 

10.50 x 20 W.D. - 5. 

Front, 70.2 ina 
Rear, 69.2 Ins. 

170.5 ins. 
ва ins. 

HSIGHT:- 90,8 ins. 

ALEROACH:¿> 61°. 

ANGLE OF DEPARTUR i 65°. 

TURNING CIRCLE:;- L.H. 53 feet. 
R.H. 53 feet. 

AXLESi- Pront: Full Floating, Spiral 
Bovel. Ratio, 7.16:1. 6 ins. Rzeppa 
Constant Velocity Joints. 

Re Pull Floating, Spiral 
Bevel. Ratio, 7.16:1. 

BHAKES:- Service: 4 Wheel internal ex- 
T pending, Hydraulic with Vacuum Booster, 

Front 15 ins. by 3.5 ins. Lining Area 
396 sq. ins. 

Parking: External contracting, 
Yechanical, on Propeller Shaft. Size 
9.51na.by 3 Ins. Lining Area 88 sq. 
ine 

PERFORMANCE 

POWSR/WEIGI OP TRAIN:- 7.17 B.H.P. per 

E OF TRAIN: 

AD] TY OF TRAIN:- In 4th gear High 

Samer Dass, Bd, Low Transfer Case, 
2.6%. 

MAXIMUM SPEED OF TRAIN:- 41 M.P.H. 

CRUISING RANGE OF THAIN:- 246 wiles. 

FORDING DzPTH:- 24 ins. 

WADE PROOF:- In production, for 5 feet. 

AIRPCRTABLE:- No requirement. 

CLUTCH:- Single Plate Dry Disc, 11" Diameter. 

COOLING SYSTEN:- Circulating liquid, Prossure 
yp centrifugal Pumps driven by doub: 

"V^ Belts from Crankshaft. Radiator: Tube 
and Fin type. Capacity of System: 20 Qts. 
Thermostat and Overflow Tank equipped. 

DRlVEi- Motchkiss. Universal Joints:open Туре, 

ELECTRICAL SYSTEL:- 6 Volt Single Wire System. 
tery? AsH. Capacity. 3 cell. Start- 
pendix actuated, Generator: 33 Amp. өг: 

Cupacity. 

Ford, B Cylinder V Type, L Head, 
Displacement: 239 cu. ins. ax. B.H.P. 95 
£ 3600 R.P.N. Max. Gross Torque: 176 £ 1850 
R.P.M. Lubrication: Pull Pressure from Gear 
Pump. Pressure: 66 lbs. per sq. in. 

FUEL SYSTEX:- Two 20.5 gallon Puel Tanks, Car- 
“puretor? Down Draft. Fuel ?ump: Diaphragm 

Type, Vechanically wotuated. 

FRuvS: - Ludder Type with inner reinforcement. 
= Width 34 . Maximum section Vodulis 7.75 

ins. cubed. 

SPUINGS:- Front: Semi-elliptic with Houdaille 

T—'Shock Absorbers. No. of Leaves, 15, Length 
38 ins. Width 2 ins. 

Rear: Sesi-elliptic with Houdaillo 
Shock Absorbers. No. of Leaves, 12, Length 
4b ins. Width 2,5 ins. auxillary 7 Leav 

STSEXING:- Right Hand Drive. Worm and Roller. 

Ratio, 24.4:l. 

TRANSXISSION:- 4 speeds forward, 1 Reverso. 
Ratios: Ist 3.09:1, 3rd 1.69:1 
4th, 1:1. 2 

MAINTENANCE ;ANUAL;- MBPl 

PARTS BOOK;- Ρ607-01. 
DRIVERS HAND BOOK:- FOOT-lCl (AN. 
----------- ΕΘΟΣ-ΕΒ1 (8819) 

COST OF CHASSIS & САВ:- approx. 2200.00. 

QUANTITY PRODUCED: approx. 3000. 

APPLICATIONS:- Tractor for 6 Ton Semi Trailer, 
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VEHICLE CHASSIS SPECIFICATION 

3 TON 4x4 CHASSIS & CAB 

GHASSIS MANUFACTURER; - 

General Motors of Canada, Limited. 

TYPE:- Cab Over-Engino. 

LOAD CARHYINO CAPACITY: 6720 lbs. 

Permissible Max. Gross Weight 160604. 

WEEELBASE:- 154 ins. 

of Cab to end of Frame, 123.8 ins. 
Axle tc end of Frame, 38.2 ins, 

10.50 x 20 W.D. - 5. 

Front, 69 ins. 
Rear, 69 ins. 

OVERALL LENGTH: 202 ins. 
WIDTH: 89 ins. 
HEIGHT: 90 ins. 

ANGLE OF APPROACH 

ANGLE OF DEPARTUR 

65°. 

45°. 

TURNING CIRCLE:- L.H. 56 feet. 
R.H. 55 feot, 10 ins. 

AXLES:- Front: Pull Floating Spiral Bevel, 
“Ratio 7.161. 6 ins. Hendix Weiss Constant 

Velocity Joints. 

Rear: Full Floating Spiral Bevel, 
Ratio 7.1! 

BRAKES:- Service: 4 Wheel internal expanding, 
Hyaraulic. Front 15 ins. x 3.5 ins. Rear, 
15 ins. by 3.5 ins. Lining Area 396 sq. ins. 
Vacuum Booster equipped. 

Parking: External contracting, mechan- 
ical on Propeller Shaft. Size 9.5 ins. by 
3 ins. Lining Area 68 sq. ins. 

PERFORMANCE, 

POWER/WEIGHT:- 10.6 B.H.P. per Short Ton. 

GRADEABILITY:- In 4th Gear High Transfer Case 
«25i. Transfer Case 5.11%. 

MAXIMUM SPEED:- 55 M.P.H. 8.3400 engine R.P.X. 

CRUISING RANGE: 

FORDING DEP"! 
HADE_PROOF:- Design Rele: 

AIRPORTABLE:- No Requirement. 

250 Miles. 

d, not produced. 

CLUTCH:- Single Plate Dry Disc, 10.8 ins. Dia. 

COOLING SYSTEM:- Circulating Liquid, Pressure 
Зане enirifugal Pump driven by V Beltو ‏ 

from Crankshaft. Radiator: Ribbed Cellular‏ 
Type. Capacity of S; 15 Qte. Thermostat‏ 
and Overflow Tank equipped.‏ 

DHIVE:- Hotchkiss. Unt 1 Joints: Open Type. 

ELECTRICAL SYSTEM:- 6 Volt Single Wire System. 
Battery 30 A.H. Capacity. 3 cell. Starter: 
Mechanical Shift. Generator: 34 Amp. Capa- 
city. 

ENGINE MAKE:- Chevrolet. 6 cylinder Valve in 

ERO Ede Displacement: 216 cu. ins. Max. B.H 
ES 9 3400 H.P.M. Max. Gross Torque 170 8 
1200 R.P.K. Lubrication: Pr. ure, Pressure 

d' Splash, using Geer Pump. Pre 
lbs. per sq. in. 

FUEL SYST¿M:- Two 12.5 Gallon Fuel Tanks. Car- 
retcr: Down Draft. Fuel Pump: Diaphragm 

Type, Mechanically actuated. 

FRAME;- Ladder Type with inner reinforcement, 
"^Width 34 ins. Maximum Section Modulus 9.68 

ins. cubed. 

SPRINGS:- Front: Semi Elliptic with Delco Shock 
P Absorbers. No. of Leaves 11, Length 40 ins. 

Width 2 ins. 

Rear: Sem! Ellipticwith Delco Shock 
Absorbers. No. of Leaves l2, Length 50 ins. 
Width 2.5 ins. Auxiliary 6 Leaves , 2 Spacers. 

STBER IN! 
yee 

Right Hand Driv 
atio: 22.6:1. 18 

Recirculating Ball 
ns. Steering Wheel. 

TRANSMISSION. 4 Speeds forward, 1 Reverse. 
Ratios: 1st, 7.06:1, 2nd, 3.48:1, 3rd,1.71:1 
4th, 1:1. Reverse 6.98:1. Transfer C. 2 
Speed. Ratios: 1:1 and 1.87:1. 

REFERE! 

сор 

MAINTENANCE MANUAL:- MBC-2 

PARTS BOOK:- C60S-03 

DRIVERS HAND BOOK: 

- 6608 

C60-HBl (BRI.) 
C60-HOl (CAN.) 

COST OF CHASSIS & CAB:- approx. 2100.00. 

QUANTITY PRODUCED:- approx. 20,000. 

APPLICATIONS:- Generel Service, Wirele 
‚ Signals Line Construction, 





VEHICLE CHASSIS SFECIFICATION 

3 TON 4x4 CHASSIS & CAB 

CHASSIS MANUFACTURER: - 

Ford Motor Company of Carada, Limited, 

ТҮРЕ:- Cab Over-Engine. 

LOAD CARHYING CAFACITY:- 6720 los. 

Permissible max. Gross Weight 160008, 

WHEELBASE:- 134.5 Ins, 

Back of Cab to end of Frame, 124.5 Inn. 
Rear Axle to end of Frame, 52.2 Inn. 

TIRES:- 10.50 x 20 W.D. - 5. 

TRBAD:- Front, 70.2 In 
Rear, 69.2 ins. 

OVERALL LENGTH:- 200.5 ina. 
WIDTH: 82 ins, 
HEIGHT:- 89 Ins. 

ANGLE OF APPROACH 

ANGLE OF DEPAHTUR 

IURNINO CIRCLE;- L.H. 51 feet, 5 ins. 
R.H. 52 feet,ll ins. 

AXLES:- Front: Full Floating Spiral Bevel 
nch Rzepr& Constant Velocity Jo!ni 

Ratio: 7.16:1. 
Rear: Pull Floating Spiral Bevel. 

Ratio: 7.16:1. 

BRAKES:- Service: 4 Wheel internal ex- 
panding, Hydraulic with Vacuum sooster. 
Front, 15 ins. by 3.5 ins. Rear, 15 1 
by 3.5 ins. Brake Lining Area, 396 sq. 
ins. 

Parking: External Contracting, 
Mechanical, on Propeller Shaft. Size 
9.51ns.by 3 ins. Lining Area 88 
sq. ins 

PERFORMANCE 

PONER/WEIGHT:- 11.9 B.H.P. per Short Ton. 

ADI ILITY: In 4th Gear High Transfer 
σι 2.4%. Low Transfer Case 5.4%. 

d 55 M.P.H. E 3400 Engine 

CRUISING RANGE:- 200 miles. 

EORDING DEFTH:- — 24 ins. 
ЖАРЕ РВООР:- In Production, for 5 feet. 

AIRPORTACL3:- No Requirement. 

CLUTCH:- Single Plate Dry Disc. 11 ins. Diameter. 

COOLING 3Ys: Circulating liquid, Pre 
жоны зү. Б nirifugal Pumps driven by 

'V' Belts from Crankshaft. 
and Fin Typi acity of System: 20 Qta 
Thermostut and Overflow Tank equipped. 

DHIVE:- Hotonkiss, Universal Joints: open type. 

RLZCTRIUAL SYSTEM:- 6 Volt Single Wire System. 
er ΙΣΟ QU A.H. Capscity: 3 cell. Starter: 

derdix uctuated. Generator: 33 Amp. Capa- 
etty. 

ENGINE KaKbi- Ford 8-cylinder V-type L Head. 
moli eee nt, 239 cu, Ins. Max. DiH.P, 9$ € 

3600 R.P.M. Max. Jross Torque: 178 & 1850 
B.P.. Lubrication: Pull Pressure from Gear 
Pump. Pressure, 60 lbs. per sq. in. 

FUEL SYSTEM:- Two 12.5 Gel. Puel Tanks. Carbur- 
etor: Down Draft. Fuel Pump: Diaphragm type, 
mechanically actuated., 

FHAME:- Ladder Type with reinforcements. Mux. 
Section Modulus 11.3 ins. cubed. Width 34 ins. 

1th Houdaille 
12. Length 

SPRINGS:- Front: Semi Ellipti 
jock Absorbers. No. of lei 

Be ine, Width 2 ins. 

Rear: Semi Elliptic with Houdaille 
Shock Absorbers. Nu. of leaves 10. Length 
45 ins. Width 2,5 Ins. auxiliary 7 le 

STSERING:- Right Hand Drive. dorm ana Roller. 
Ratio: 24.4:1. 

4 speeds forward, 1 Reverse 
, 2nd, 3.09:1, 3rd, 1.69:1, 

, Transfer Case 2 

REFERENCES 

CODE: Pos 

MAINTENANCE MANUAL¿- MBFL 

PARTS BOOK:~ P60-01, (CAN.) P60S-C1 (BRI.) 

DRIVEMS HAND BOOK:- F3O-ECl/FeOS-HCl (САМ.) 
UU P30-HB1/P60S-R81 (BRI. ) 

COST Of CHASSIS & CAB:- approx. 2000.00. 

QUANTITY PRODUCED: ~ approx. 17,100. 

APPLICATIONS:- General Service, Stores, Winch, 
Derrick, Dump, Bofors. 
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VEHICLE CHASSIS SPECIFICATION 

3 TON 4x4 BOFORS CHASSIS & CAB 

CHASSIS MANUPACTURER:~ 

Ford Motor Company of Canada, Limited. 

TYPEi- Cab- 
LOAD CARRYING CAPACITY:- 6455 1b: 

Permissible Max. Gross Weight 155804. 

WHEELBASE:- 134.2 ins. 

Back of Cab to end of Frame, 138.5 ins 
Rear Axle to end of Frame, 52.8 ins. 

“Engine. 

TIRES:- 10.50 x 16 W.D. - 5. 

TREAD:- Front, 72 ins. 
Rear, 70.5 ins. 

OVERALL LENGTH: 244 ins. complete Vehicl 
WIDTH: 94 ins. complete 
HEIGHT: 92 ins. complete 

ANGLE OF APPROAG! 
ANGLE OP DEPARTURE:- 39°. 

TURNING CIRCE: 

46°. 

L.H. 58 feet. 
R.H. 58 feet. 

Pront: Full Flosting Spiral Bevel. 
1o 7.16 6 inch Rzeppa Constant Velo- 

city Joints. 

Re Pull Floating Spiral Bevel. 
Ratio 7.16:1. 

BRAKES:- Service: 4 Wheel internal expanding, 
Hydraulic, with Vacuum Booster. Front 14 

ins. by 2 ins. Rear 15 ins. by 3.5 ins. 
Lining Area 303 sq. ins. 

Parking: External Contracting, mechar 
ical on Propeller Shaft. Size 9.5 ins. by 
5 ins. Lining Area 88 sq. ins 

PERFORMANCE 

POWER/WEIGHT:- 12.2 B.H.P. per Short Ton. 

GRADEABILITY:- In 4th Gear 
2.0%. Low Transfer Ca. 

igh Transfer Ci 
6.3%. 

MAXIMUM SPEED:- 50M.P.E. 8 3400 Engine R.P.M. 

CRUISING RANGE:- 350 Miles. 

FORDING OSPTH:- 24 ins. 

WADE PROOF:- In Production, for five f 

IRP ji- Wo requirement. 

GLUTCH:~ Single Plate Dry Disc, 11 ins. Diameter. 

COOLING SYSTEM;- Circulating Liquid, Pressur 
Type. 2 centrifugal Fumps driven by Double 
V Belts from Crankshaft. Radiator: Tube and 
Fin type. Capacity of System 20 Qts. Thermo- 
stet and Overflow Tank equipped. 

1 Joints: Open Type. DRIVE:- Hotchkiss. Unive: 

ELECTRICAL SYSTEM;- 6 Volt Single Wire Syst 
~ Battery 100 A.H. Capac:ty. 3 Cell. Start 

Bendix actuated. Generator: 33 Amp. Capacity. 

ENGINE MARE: Ford. o Cylinder V Type L He а. 
splacement: 239 cu. Max. B.E.P. 95 

6 3600 R.P.X. Max. Gross Torque 178 6 1850 
R.P.K. Lubrication: Full Pressure from 
Gear Pump. Pressure 60 lbs. per sq. in. 

FUEL SYSTEM:- Two 12.5 gallon Fuel Tanks. Car- 
Essor: Dom Drait.  Puel Pump: Diaphragm 

chenicelly actuated. 

members 
Width 

+1 ins. 

1- Ladder Type with 
inner and outer reinforcement. 

34 ins. Maximum Section Modulus 1j 
cubed. 

SPRINGS:- Front: Semi Elliptic 
‘Shock Absorbers. No. of Lea 
38 ins. Width 2 ins. 

Rear: Semi Elliptic with Houdaille 
Shock Absorbers. No. of Leaves 1%, Length 
45 ins. Width 2.5 ins. Auxiliary 7 Leaves. 

ITEERING;- Right Hand Drive. Worm and Roller 
ο. Ratio 24.4:1. 18 inch Steering Wheel. 

TRANSMISSIO! 4 Speeds Forward, 1 Reverse 
atios: ls! :1, 2nd, 3.09:1, 3rd, 1.6 

4th, l:l. Reverse 7.82:1. Transfer 
2 Speed. Ratios 1:1 and 1.87:1. 

REFERENCE 

CODE;- F60B. 

MAINTENANCE MANUAL;- MB-FL(B) 
PARTS BOOK:- ^ F60B-Ol. 

DRIVERS EAND BOOK:- FSOB-HC1 (CAN.) 
—~—  F6OB-HB1 (BRI.) 

GOST OF CHASSIS & CAB:- with Gun 11,530.00. 

QUANTITY PRODUCED: 501. 

APPLICATIONS:- Self Propelled 40 mm. Bofors. 





VEEICLE CHASSIS SPECIFICATION 

3 TON 4x4 CHASSIS & CAB 

M 
za 

CHASSIS MANUFACTURER: = 

General Motors of Canada, Limited. 

ТҮРЕ:- Cab Over-Engine. 

LOAD CARRYING CAPACITY: 

Permissible Max. Gross Weight 16000#. 

NHEELBASE;- 158 ins. 
Back of Cab to end of Frame, 161.8 1 
Rear Axle to end of Frame, 52.2 ins 

TIR 

6720 lbs. 

10.50 x 20 W.L. - 5. 

TREAD;- Front, 69 ins. 
Rear, 69 ins. 

OVERALL LENGTH: 240 
WIDTH: 
HEIGHT: 90 

ALOLE OF APPROACH: -= 

ANGLE OF DEPARTURE: - 40°. 

TURNING CIRCLE:- L.H. 65 
R.B. 66 fi 

11 ins. 
1 Ins. 

AXLES:- Front: Pull Floating Spiral Bevel, 
Tatio 7.16:1. 6 ins. Bendix Weiss Constant 
Velocity Joints. 

Rear: Full Floating Spiral Bevel, 
Ratio 7.16:1. 

Service: 4 Wheel interral expanding, 
ulic, Front 15 ins. x 3.5 ins. Reser, 

. by 3.5 ins. Lining Area 396 sq. ins. 
Vacuum Boos equipped. 

Parking: External contracting, mechan - 
ical on Propeller Shaft. Size 9.5 ins. by 
3 ins. Lining Area 88 sq. in 

PERFORMANCE 

POWER/WEIGHT:- 10.6 B.H.P. per Short Ton. 

wann In 4th Gear High Transfer Ca. 
2.25%. Low Transfer Case 9.11%. 

MAXIMUM SPEED:- 55 M.P.H. 8 3400 engine R.P.M. 

CRUISING RANGE:- 250 Miles. 

FORDING DEPTH: 24 ins. 

MADE PROOF. 
AIRPORTABLE:- In Production. 

Design Released, Not Produced. 

TOD ἪΝ. 

Plate Dry Disc, 10.8 ins. Dia. CLUTCH: Sing 

COOLING SYS’ Circulating Liquid, Pressure 
жыр entri fug Pump driven, by V Belt 

from Crankshaft. Radiator: Ribbed Cellu: 
Type. Capacity of System 15 Qus. Thermostat 
and Overflow Tank equipped. 

DRIVE:- Hotchkiss, Universel Joints: Open Type. 

ELECTRICAL SYSTEM:- 6 Volt Single Wire System. 
Bip s ory: 0 A.H. C«pacity. 3 cell. Starter: 

hanical Shift. Generatcr: 34 Amp. Capa- 

city. 

ENGINE MAKE: Chevrclet. 6 cylinder Valve in 

ead. Displacement: 216 cu. ins. Max. B.H.P. 
85 8 3400 R.P.M. Max. Gross Torque 170 6 
1200 R.P.M. Lubrication: Pressure, Pressur 
Stream and Splash, using Gear Pump. P 
sure l4 lbs. per sq. ins. 

PUEL STEM. Two 12.5 Gallon Fuel Tanks. Car- 
ure Down Draft. Fuel Pump: Diaphragm 
Type, Mechanically actuated. 

FRAME:- Ladder Type with inner reinforcement. 
T Width 34 ins. Maximum Section Modulus 11.92 

ins. cubed. 

SPRINGS:- Front: Semi Elliptic with Delco Shook 
‘Absorbers. Nc. of Leaves 11, Length 40 ins. 
Width 2 in 

Rear: Semi Elliptic with Delco Shock 
Absorbers. No. of Leaves 12, Length 50 ini 
Width 2.5 ins. Auxiliary 6 Leaves, 2 Space 

STEERING:- Right Hand Drive. Recirculating Ball 
ype. Ratio: 23.6:1. 1€ ins. Steering Wheel. 

TRANSMISSION;- 4 speeds forward, 1 Revers 
atios: 1st, 7.06:1, 2nd, 3.48:1, 3rd, 1.71: 

áth, 1:1. Reverse 6. . Transfer Case, 2 
Speed Ratios: 1:1 апа 1.87:1. 

REFERENCE 

CODE:- C60L. 

MAINTENANCE MANUAL: МВС-2. 

PARTS BOOK. 

DRIVERS HAND BOOK:- C60-HB1 (BRI.) 
C60-HC1 (CAN. ) 

C60L-03. 

COST OF CHASSIS & САВ:- approx. 2000,00. 

QUANTITY PRODUCED: = 

APPLICATIONS:- General Service, Stores, Light 
Анаа inery, Dental, Gasoline Tank, Preakóown, 

Office; Machinery Lorrys D1-1, 130, J, B.C., 
and BS. 

approx. 80,000. 





VERIGLE CHASSIS SPECIFICATION 

3 TON 4x4 CHASSIS & CAB 

CHASSIS MANUFACTURER: = 

Ford Motor Company of Canada, Limited, 

тугы: 
LOAD CARRYING CAPACITY:- 6720 los. 

Permissible Max. Gross Weight 16000, 

- Cab Over-Engine. 

NHEELBASE:- 158.2 ina. 

Back of Cab to end of Frame, 162.5 lus. 
Rear Axle tc end of Frame, ^ 38.2 ins. 

ТІКЕЗ:- 10.80 x 20 W.D. - 5. 

TREAD:- Front, — 70.2 ins. 
Rear, 69.2 Ina. 

OVERALL LENGTH:-240 Ins, 
ina, 
ins. 
o ANGLE OF APIROACH;- 68 

ANGLE OF DEPARTUKE:- 40° 

TURNING CIRCLH:- L.H. 69 feet, 5 ins. 
R.E., 68 feet, 7 ins. 

ALES:- Front: Full Floating Spiral 
as" 6 inch Rzeppa Constant Velo- 

city Joints, Ratio: 7.16:1. 
Rear: Full Floating Spiral 

Bevel. Ratio: 7.16:1. 

BRAKES:- Service: 4 Wheel internal ex- 
panding, Hydraulic, with Vacuum 
Booster. Front 15 ins. by 3.5 ina. 
Rear 15 ins. by 3.5 ins. Brake 
Lining Area 396 sq. ins. 

Parking: External contracting, 
Mechanical, on Propeller Shaft. Size 
9.51ns.by 5 ina. Lining Area 88 sq. 

PERFORMANCE 

POWER/WEIGHT:- 11.9 B.H.P. per short ton. 

GRADEABILITY:- In 4th Gear: High Transfer 
Case, 2.4%. Low Transfer Case, 5.4 f. 

MAXIMUM SP 55 M.P.H. € 3400 Engine 
PM. 

CRUISING KANGE:- 200 miles. 

FORDING DEPTH:- 24 Ins. 

WADE PROOF:- In Production, for 5 ft. 

AIKPORTABLE:- Design Rele: 
Not Produced. 

d 

CLUTCH:- Single Plate Dry Disc, 11 ins. Dia 

COOLING SYSTEM:- Circulating liquid, pressure 
ype 2 centrifugal pumps driven by Double 

'V' Belts from Crankshaft. Radiator: Tube 
апа Fin type. capacity of System: 20 Gts. 
Thermostat and Overflow Tank equipped. 

ТИ? Hotchkis Universal Joints:open typ 

oO eattery: 100 A.H. 
send!x actuated. 
city. 

3 cell, Starter 
33 Amp. Capa. 

NIINE KAKE:- Fora 8-Cylinder V-type L Hond. 
239 cu. ins. Max. 1.H.P. 95d 

178 3 1850 
R.P. . Luorication: Full Pressure from Gear 
Pump. Pressure, 60 lbs. per sq. in. 

FUEL SYSTEM:- Two 12.5 Gal. Fuel Tanks. Carbur- 
etor: Down Draft. Fuel Pump: Diaphragm 
type, mechanically actuated. 

FRANE:- Ladder type with reinforcements. Width 
4 ins. Naximum section Modulus 11.3 ins, 

cubed. 

SPRINGS:- Front: Semi Elliptic with Houdaille 
hock Absorbers. No. of leaves: 12, Length 

38 ins. width 2 ins, 

Rear: 5951 #lliptic with Koudaille 
Shock Absorbers. No. of Li 10, Length 
45 ins. Width 2.5 ina. Auxiliary: 7 Leaves. 

Right Hund Drive, Worm and Roller. 
24.4:1. 18 inch Steering Wheel. 

THANSMISSION;- 4 Speeds Forward, 1 Rever: 
Ratios: 1st, 6.4:1, 2nd, 3.09:1, 3rd, 1.69:1, 
4th, 1:1. Reverse 7.82:1. Transfer Case 2 

1:1 and 1.87:1. speed. Ratios 

REFERENCES 

MAINTENANCE MANUAL:- МВР 

PARTS BOOK:- F6OL-01 

DRIVERS HAND BOOK:- FSOL-1IC1 (CAN.) 
F6OL-HB1 (BRI.) 

COST OF CHASSIS & CABi- 

JUANTITY PRODUCED: 

APPLICATIONS:- General Service, Stcres, Light 
Machinery, Part breakdown, Xschinery 

Lorries A, B, CZ, F, M and Z. 

арргох. 2000.00. 

approx. 20,000. 





VER LE CHASSIS SPECIFICATION 

3 TON 6x4 CHASSIS & Саз 

CHASSIS MANUFACTURS:- 

Ford Motor Company of vansan, Limited. 

IYbEi- Cab Over-8ngine. 

LOaD CARRYING CAFACITY:- 6720 los. 

Peruissiole sux. Gross weight 18000. 

AMERLGASE:- 160,218. to C/L of Trunnton. 

Back of Cab to end of Frase, 172 in^. 
G/L of Trunnion to end of Frame, 59} Ins. 

DIRES: 10.50 x 20 W.D. - 

TREAD:- Front, 70.2 Ins. 
Rear, 69.2 ins. 

VSKALL LENGTH: - 259.2 ins. 
ava WIDTH:- 84.2 Ins. 

НЕТОНТ:- 98.5 ins. 

ANGLE Of APPROACH:- 59°, 

ANGLE OF DsPARTUR&i- 37°, 

TURNING CIRCLE;- L.M. 72 feet, 1 tn. 
R.H. 70 feet, 3 ins. 

AXLES: Pront:- Full Floating Sprial 
Bevel. Ratio, 7.16:1. 6 ins. Rzeppa 
Constant Velocity Joints. 

Ri 
Spira 

r: Driving: Full Floating 
Bevel. Ratio, 7.16:1 

Tratling: Tubular. 

BRA; Service: 6 wheel Internal ex- 
panding, Hydraulic, with 2 Vacuum 
Boosters, 1 for front 2 wheels and 
1 for rear 4 wheels. Sizes of all 
Brakes 15 ins. dy 3,5 ins. Total Lin- 
ing Area 594 sq. ins. Vacuum resor- 
voir provided. 

Parking: External contracting 
on Propeller Shaft. Size 9.5 ina. by 
3 ins. Lining Area 88 sq. ins. When 

tuated, front wheel orakes are also 
applied. Size of front Brakes 15 ins. 
by 3.5 ins, Lining Area 196 sq. in 
Total Parking Brake area 284 sq. ins. 

'ERPORVANCE 

PQWER/WEIGHT¡¿- 19.5 B.H.P. per short ton. 

ADEABILITY:- In 4th Gear, High Transfer 
е 1.57. Low Transfer Ca: 

MAXIMUM SPSSDi- 55 Ш.Р.Ч. 9 3400 Engine 
Р.Ш. A 

CRUISING MANGE:- 250 Miles. 
n) DEPTH;- 24 ins. 

MADE PROOP:- Мо requirement. 
AIMPORTABLE:- No requirecent. 

CLUTCH:- Single Plate Dry Diso, 1l" Dii 
COOLING SYSTEM;- Circulating liquid, Pressure 
шаи centrifugal Pumps driven by Double 

"9" Belts from Crankshaft, Radiator: Tube 
and Fin Type. Capacity of System, 20 Cts. 
‘Thermostat and Overflow Tank equipped. 

ter. 

DIYE; Through Perallelogram systen of Torque 
. Universal Joints: Open type. 

BLégINpesL Spese. 6 Volt Single Wire 
fatter, А.Н. Capacity. 3 Cell. 

Bendix actuated. Generator: 33 Amp. 

ENGINE MAKE:- Ford, 8 cylinder V Type, L Head, 
splacerent: 239 cu. ins. Max. B.H.P. 9b 

= 3600 R.P.K. Max. Gross Torque: 178 6 1850 
R.P.M. Lubrication: Full Pressure from Gear 
Pump. Pressure 60 lbs. per sq. in. 

FUEL SYST&EMi- Two 12.5 Gallon Fuel Tanks. Car- 
uretor: Down Draft. Fuel Pump: Diaphragm 

Type, Vechanically actuated. 
FRAME:- Ladder Type with inner reinforcement 
EU sido rail extension reinforcement. Width 

34 ins. Maximum section Modulus 15.45 ins. 
cubed. 

SPRINGS:- Front: Semt-elliptic with Houdaille 
“shock Absorbers. No. of Leaves, 13, Length 

38 ins. Width 2 ini 

Rear: Full Floating Sem{-elliptic. 
No. of Leaves, 11, Length 56.2 ins. width 4 
ins. Shock Absorbers not provided, 

STESRING:- Right Hand Drive. Worm and Roller. 
Ratio: 24.4:1. l8 ins, Steering Wheel. 

TRANSMISSION - 4 speeds forward, l Rever. 
^ Ratios: Ist, , nd, 3.09:1, 3rd, 1.69:1 

4th Re 7.62:1. Transfer Case, 2 
speed. Ratios and 1.6731. 

REFERENCE 

CODE:- ΡΟΗ 

MAINTENANCE MANUAL:- MBP-l 

PARTS BOOK:-  P60H-Ol. 

DRIVERS HAND BOOK:- FSOH-HC1(CAM.) 
FSOH-HBL(BRI.) 

GOST Or CHASSIS & CAB:- approx. 2600.00. 

QUANTITY PRODUCED 

APPLICATIONS: Stores, Workshop Machinery, 
ө > Kotor Boat, Wireless, Luprica- 

tion, Derrick, Pontoon. 

approx. 4000. 





VEHICLE CHASSIS SPECIFICATION 

3 TON 6x6 CHASSIS £ CAB 

CHASSIS MANUFACTURER: = 

General Motors of Canada, Limited. 

ТҮРЕ:- Cab-Over-Engine. 

LOAD CARRYING CAPACITY:- 6720 103. 

Permissible Max. Gross Weight l5000g. 

WHESLBASK:- 160.5 ins. to C/L of Bog: 

Back of Cab to end of Prame, 171.2 ina. 
Rear Axle to end of Frame, 33.9 Ins. 

TIRES:- 10.50 x 20 - w.D. - 7. 

IR&ADi- Front, 69 ins. 
Rear, 69 ins. 

OVERALL LENGTH: 240 
WIDTH: 89 
HEIGHT: 90 

ANGLE OF APPROACH:- 60. 

ANGLE OF DEPARTURE:- 45°. 

(WING CIRCLE:- L.H. 70 fi „lin 
ἘΝ Н.Я. 69 feet, 2 ins. 

Full Floating Spi Bevel, 
. 6 ins. Bendix Weiss Constant 

Velocity Joints. 

Rear: Bogie: 2 Axles, Full Floating 
Spiral Bevel. Ratios each: 7.16:1. 

- Service: 6 Wheel internal expanding, 
jaulic. Front 15 ins. by 3.5 ins. Rear 

on all four wheels. 
ins. Vacuum Booster 

(Hydrovac 
Parking: External contracting, mechan- 

ical on Propeller Shaft. Size 9.5 ins. by 
3 ins. Lining Area B8 sq. in: 

PERFORMANCE 
POWER/WEIGHT:- 11.55 B.H.P. per Short Ton. 

TY:- In 4th Gear High Transfer Case EEE: Transfer Case” 5.74. 
MAXIMUM SPEEDi- 47 M.P.H. 83000 Engine R.P.M. 

GRUISINO RA:GE;- 280 Miles. 

FORDING DEPTH:- 24 ins. 
WADE PROOP:- No Requirement. 

ATRPORTABLE:-No Requirement. 

GLUZOHi- Sin:le Plate Dry Disc 11.5 ins. Dia. 

GOOLIN; SYSTZM:- Circulating Liquid, Pressure 
кы: Centrifugal Pump driven by Double V 
Belts froa crankshaft. Radiator; Tube and 

14.8 Qs. 
iui pp! 

Front: Hotehkt. Rear: Through Par- 
Cllelogram Torque Rods. Universal Joints: 

Open Type. 

5) E> 9 Vols Single Miro System. 
Capacity. 3 cell. Starter: 
+ Generator: 34 Amp. Capa- 

SINE Ma! ~ General Motors. 6 Cylinder Valve 
BAT esas’ Displacesent: 270 eu. ine. Max. 

B.H.P. 104 3 3000 R.P.M. Max. Gross Torque 
220 $ 800 to 1800 R M. Lubrication: Full 
Pri ure from Gear Pump. Pressure 40 lbs. 
per sq. in. 

тон, Зури. Тео 20 Galion Tual Tanks. Car- 
uretor: Down Draft. Fuel Pump: Diaphragm 

Type, Mechanically actuated. 

FRAME:- Ladder Type with inner reinforcement, 
T Width 34 ins. Maximum Section Modulus 13.73 

ins. cubed. y 

SPRINGSi- Front: Semi Elliptio with Delco Shook 
Absorbers. No. of Le 16. Length, 401ns. 
Width 2 ins. 

Rear: Full Floating Semi elliptic. 
No. of Leaves 17. Length 59.5 ins. Width 3 
ins. 

STEERING:- Right Hand Drive, Reciroulating Ball 
Tipo. Ratio: 25.6:1. Shock Absorber installed 

to reduce Kick. 18 ins. Steering Wheel. 

TRANSMISSION:- 4 Speeds forward, 1 Reverse. 
6.35:1, 2nd, 3.51:1, 3rd, 1.7521, 

7.54:1. Transfer 2 
1:1 and 2.05:1 

REFERENCE 

CODEs-  C60X. 
MAINTENANCE MANUAL;- M660-Cl. 
PARTS ВООК:- С60Х-05. 

DRIVERS HAND BOOK:- C60X-HB1 (BRI.) 
C80X-HC1 (CAN. ) 

COST OF CHASSIS & CABi- approx. $000.00. 

QUANTITY PRODUCED:- approx. 2700. 
APPLICATIONS = artillery. armament Repair, 

C.A.F., Maintenance. Machinery Lorries, 
» B, C, D, P, CZ, RE and Z. 





VEHICLE CHASSIS SPECIFICATION 

3 TON 6x6 CHASSIS & CAB 

CHASSIS MANUFACTURER: 

Chrysler Corporaticn of Canada Ltd. and 
General Motors of Caraca Lto. 

ТҮРЕ:- Cab-Over-Engine. 

LOAD CARHYlNG CAPACITY:- 6720 109. 

Permissible Max. Gross Weight 210004. 

WHEELBASE:- 150.5 ins. 

Back of Cab to end of Frame, 151.2 ins. 
ar Rear Axle to end of Frame, 37 ins. 

TIRES:- 10.50 x 20 W.D. - 7. 

QREAD:- Front, 69 ins. 
€9 ins. 

QVERALL LENGTH: 220 ins. 
WIDTI 89 ins. 
EEIGHT: 90 ins. 

ANGLE OF APPROACH:= 60°. 
o ANOLE OF DEPARTURE:- 45%. 

TURNING CIRCLE: L.H. €5 feet. 
R.K. 65 feet. 

i- Front: Pull Flosting Spiral Bevel. 
fatio 7.16:1. 6 ins. Bendix Weiss Constant 
jelocity Joints. 

Pull Floating 
: 7.16:1. 

Rear Bogle: 2 Axl 
Spiral Bevel. Ratios e 

ES:- Servic 6 Wneel internal expanding, 

BRA iraulle. Front 18 Ins. by 3.5 ns. Kear 
15 ins. by 3.5 in: 11 four whe 

Lining Areu 594 sq. Vacuum Booster 
(aydrovac) equipped. 

Parking: Exterrial Contracting mechar- 
іса] on Propeller Shaft. Size 9.5 ins. by 
3 ins. Lining Area BB sq. ins. 

PERFORMANCE 

POWKR/WSIGHT:- 15.5 B.E.P. per Short Ton. 

жашылы In 4th Gear High Transfer Cuse 
20%. low Transfer Case B.4f. 

MAXIMUM SPEED:- 50M.P.H. € 3200 Engine R.P.M. 

CRUISINO RANGE:- 240 Mil. 

FORDING DEPTH:- 24 ins. 
ЖАРЕ PROOP:- No séquirémmb, 

AIRPORTABLE:- No requirement. 

CLUTCH:- Single Plate Dry Disc, 11 ins. Diameter. 

OOLING SYSTEM:- Circulating Liquid. Pressure 
sp STRE Centrifugal Pump driven by double V 

Belts from Crankshaft. Radiator: Cellular 
Capacity of System 20 Gt Thermostat 

verflow Tank equipped. 
Rear; Through Para- 
Universal Joints : DEIVE:~ Front: Hotchki 

lograr. Torque Ro 
Open Type. 
TR. ЗҮ: 6Volt Single Wire System. 
Entrery 1204.E. Capacity. 3 Cell. Starter: 
bendix actuated. Generator 35 Amp. Capacity. 

SNGINE MaKE:” Chrayler 8 Cylincer, in line, 
vi )isplacezent 323.6 cu. in. Max. 

B.E.P. 140 ο 5600 Β.Ρ.Ν. Max. Gross Torque 
260 3 1600 to2000 R.P.K. Lubrication: Full 
Pressure from Gear Pump. Pressure 40 lbs 
per sq. in. Engine governed at 3200 R.P.M. 

FUEL SYSTEM:- Two 20 Oallon Fuel Tanks. Carbure- 
EUR SISTER prat, Fuel Pump: Diaphragm Type, 

mechanically actuated. 

AME:- Ladder Type with inner reinforcement, 
len 34 ins. Maximum Section Nodulus 1573 

ina. cubed, 

SPRINGS:- Front: Sem! Elliptic with Delco Shock 
= Absorbers. No. of Leaves 16, Length 40 ins. 

Width 2 ins 

Re Full Floating Semi Elliptic. 
No. of Leaves 17, Length 59.5 ins. Width 
3 ins. 

STEERING:- Right Hand Drive. Recirculating 
ia e. Ratio 25.6:1. Shock Absorber 
installed to reduce kick. 18 ins. steering 
wheel. 

TRANSMISSION:- 4 Speeds forward, 1 Revers 
2nd, 3. 3rd, 1.71:1, 

1 Case 2 
Speed 
Low Range Transmission 6.35: 

BEFERENCE 
CODE:- Nil (Pilot Model). 

MAINTENANCE MANUAL:- Nil. 

PARTS BOOK:- Nil. 

DRIVERS HAND BOOK:- Nil. 

COST OF CHASSIS & CAB:- 

GUANTITY PRODUCED:- 5. 

APPLICATIONS:- General Service, F.A.T. 





CHASSIS PRODUCED IN U.S. 

Certain units were basically produced їп 

the U.S. to U.S. specifications and accepted 

such, wnile others were modified in Canada 

to the requirements of the specific User. A 

very brief outline of these units is herewith 

recorded. The reader is referred to certain 

U.S. Specifications for more complete Data. 

Other units were produced in the U.S. to 

Army Engineering Design Branch Specifications. 

These are described inmore detail on individ- 

ual sheets. 

(a) 4-Ton 6x6 - 201 in. W.B., Diamond T, 

on dual 9.00 x 20 tires, conventional 

type cab; spark ignition engine and 

air pressure operated brakes. This 

unit was basically to U.S. Specifi- 

cation LP-91-801F in a long wheel- 

base. It was used for G.S.,Machiner y 

M; Bridging Lorries; and Derrick. The 

bodies and equipment were installed 

in Canada. 

(b) 4-Ton 6x6 - 151 1n. W.B. Diamond T 

on dual 9.00 x 20 tires, as in (a) 

above was basically to U.S. Specifi- 

cation LP-91-801F. Additional appar- 

atus was added in Canada. 

(c) 6-Ton 6x6 - 196 in. W.B. Brockway on 

dual 12.00 x 20 tires; conventional 

type cab; spark ignition engine and 

(4) 

(9) 

(г) 

sir pressure Brakes. This unit was 

basically to U.S. Specification No. 

T-11374. 

6-Ton 6x6 - 177 in. W.B., Mack on 

dual 10.00 x 22 tires; conventional 

type soft cab; spark ignition engine 

und air pressure orakes. This unit 

was basically to U.S. Specification 

No. LP-91-821L. Its use was asa 

б.з. 

10-Топ 6х4 - 201 and 166 in. W.B. 

Mack on dual 11.00 x 24 and single 

13.50 x 20 tires respectively; con- 

ventional type cab; available either 

in Spark ignition or Compression 

ignition engine. Used as a G.S. and 

the basic 166 in. W.B. chassis for 

Heavy Breakdown. The former is covered 

by U.S. Specification No. TAC-ES-681, 

the latter by A.E.D.3. Specification 

О.А. 154. 

Transporter 40 ton 6x4 - 179 in. W.B. 

Diamond T on 12.00 x 20 dual tires 

and air Bral . Basically to U.S. 

Specification No. 568 and u sed 

with Rogers' Trailer. A modified 

unit was used to pilot a 50 ton trans- 

porter Semitrailer. 



VEHICLE CHASSIS SPECIFICATION 

3.5 TON 4x4 CHASSIS & CAB 

'ACTUR. 

Four Wheel Drive Auto Company. 

ZYPE:- Conventional. 

LOAD CARRYING CAPACITY:- 3.5 Tons. 
Permissible Max. Gross Weight 17000#. 

WHEELBASE:- 136.0 ins. 

ТІВЕЗ:- 10.50 x 20 - Pneumatic - 5. 

TREAD;- Front, 72.6 ins. 
Rear, 72.6 ins. 

OVERALL LENGTH: 
WIDTH: " 
НЕТОНТ: 

Pull Floating Spiral Bevel. 
. Ring Type Universals. 

Rear: Full Floating Spiral Bevel. 
Ratio 5.28:1. 

BRABES:- Service: Internal Hydraulic expanding 
ont l6x2.2 in. Rear 17.25x4 in. Lining 

Area 317 

Parking: External contracting mechan- 
ical on Propeller Shaft - 10 in. Dia. x 3 
in. wide. Brake Area 90 sq. in. 

PERFORMANCE 

POWER/WEIGHT;- 7 B.H.P. per Short Ton. 

GRADEABILITY:- In Low Low 29$ for Train. 

MAXIMUM SPEED:- 37 M.P.H. 6 2800 Engine R.P.M. 

CRUISING RANGE:- 400 Miles. 

FORDING DEPTH:- 24 ins. 

WADE PROOF:- Но requirement. 

AIRPORTABLE:- No requir. nt. 

CLUTCE;- Single Plate Dry Disc, 11 ins. Diameter. 

COOLING - Circulating Liquid. Radiator, 
ular Type. Capacity of Radiator 22.5 Qts. 

DRIVE:- Hotchkiss. Universal Joints: Open Typ 

TRICAL SYSTEM:- 6Volt Single Wire Syst 
ана -H. Capacity. 3 Cell. 

GINE - Waukesha 6 cylinder, L Head, 
eu. In. displacement. Мах, В.Н.Р. 95 

€ 2800R.P.M. Max. Torque 224 81200 R.P.M. 
Lubrication: full pressure from Gear Pump. 

-Two 35 gallon capacity fuel Tanks. 
farburetor: Down Draft. Fuel Pump: Diaphragm 

Type. 

- Ladder Type. 54" Wide. Five cr 
Maximum Section, 9 ins, x3 ins. x eri 

0.25 1i 

一 一 一 Front: Laminated Semi Elliptic. No. 
of Leaves 10, Length 44 ins. Width 2.51ns. 

channel. 

ar; Laminated Semi Elliptic. No. 
21, Length 48 ins. Width 2.5 ins. 

ITSERING:- Right Hand Drive. Ross Twin Lever 
and Lever Type. 22 in. Dia. Steering 

Wheel. 

TUANSMISSION:- Five Speeds forward,1Reveree. 
Ratios: ist, 7.53:1, 2nd, 4.3:1, τὰ, 2.5211, 
4th, 1.42:1, 5th, 1:1. Reve: 7.5731. 

of Lea: 

REFERENCE 

CODE: 70446-C-TRAC-1. 

MAINTENANCE MANUAL:-  HAR-PWD-5. 

PARTS BOOKi- FWD-HAR-03. 

DRIVERS HAND BOOK:- 
COST OP CHASSIS & САВ:- 

SUANTITY PRODUCED:- 1200 

APPLICATIONS:- As Tractor for 6 Ton Semi Trailer 

approx. 5600.00. 





VEHICLE CHASSIS SPECIFICATION 

4 TON - 4x4 CHASSIS & CAB 

SHASSIS MANUFACTURER: - 

Four Wheel Drive Auto Company. 

ТҮРЕ:- Cab-Over-Engine. 

LOAD CARRYINO CAPACITY:- 8960 1bs. 
Permissible Max. Gross Weight 28,0004. 

WHEELBASE:- 144.0 ins. 

Back of Cab to end of Prame, 170 ins. 
Rear Axle to end of Frame, ^ 52 ins. 

‚= Singles - 13.50 - 20 W.D.; Duals 9,00 
x 20 and 1100 x 20. 

TREAD:- Front, 70.75 ins. on single tir 
Rear, 71.0 ins. on single tir 

OVERALL LENGTH: 265.0 ins. on single tir 
WIDTH: 90.0 ins. on single tire: 
HEIGHT: 106.0 ins. on single tires. 

ANGLE OF APPROACH:- 32°. 

ANGLE OF DEPARTURE:- 30°. 
TURNING CIRCLE:- L.H. 60 feet 

R.H. 60 

1- Front: Full Floating Be 
atio 4.31:1. Ring type Universals, 

Drive, 

Rear: Full Floating Bevel Drive, 
Ratio 4.51:1. 

BRAKES;- Service: 4 Wheel internal expanding 
Hydraulic, air pressure actuated, Front 
and Rear 17.25 by 4 ins. Total Lining Area 
496 sq. ins. 

Parking: External contracting type on 
Propeller Shaft 11.5 by 7 ins, Lining 
Area 220 sq. ins. 

PERFORMANCE 

POWSR/WEIGHT:- 9 B.H.P. per Short Ton. 

GRADEABILITY:- In fifth gear 3%, 

MAXIMUM SPEED:- 37 M.P.H. @ 2250 Engine R.P.M. 

BRUISING Rang: 

FORDING 

250 Miles. 

24 ins. 

No requirement. 

No requirement. 

CLVTCH:- Single Plate Dry Disc 14 ins. Dia, 

SOOLING SISTEMi- Circulated liquid type, сеп. 
ugal pump driven by gears from cam shaft. 

Tube and Fin type radiator core, capacity 
30.7 Imp. quarts, Thermostatic 

DRIVE:- Hotchkias. Universal Joints: Open Type. 

ICAL SYSTEM;- 12 Volt Single Wire System. 
ME apacity 153 A.H.; 6 cell, Starter, 

tomatic engagement; Generator 17 amp. Ca- 
pacity. 

OINE MAKE:~ Waukesha SRKR; 6 cylinder L Head; a Dr va Meee Bate iad 
@ 2400 R.P.M. Max. Gross Torque 368 poun d s 
feet 8 600 R.P.K; governed @ 2250 R.P.M.; 
Lubrication pressure; by oil pump @ 15- 40 
pounds, 

FUEL SISTEM Two > 35.2 Gallon Fuel Tanks; 
carburetor up draft; Fuel pump Diaphragm 
type mechanically actuated, 

FRAME:- Ladder type; Width 34 ins., Maxi: 
Шш Modulus 8.6 ins. cubed, 

SPRINGS:- Pront: Semi Elliptic, No. of Leaves 
; Length 48 ina; Width 2.5 ins. 

Rear; Semi Elliptic, No. of Leaves 
16, Length 50.8 1ns; Width 3,0 ins, Auxil - 
tary 7 Leaves. - Length 38 ins. 

TEERING:- Right hand drive. Cam and Twin Lever 
E E Sia ATIS Mu 

Steering Wheel. 

TRANSHISSIONi. 5 Speeds forward and 1 Rever: 
atlos oF 9.95; 5.83; 3,15; 1.85 and 1:1; 

Reverse 8.95:1. Transfer Case Ratios 8,05:1. 

REFERENCE 

80444С; 100444с. 

MAINTENANCE MANUALi- 0444 - F.W.D.3. 

PARTS BOOK: = 

DRIVERS HAND BOOK:- Nil. 

COST OF CHASSIS & CAB:- approx. 9600.00 

QUANTITY PRODUCED:- approx. 900 

Prime Mover for 10 APPLICATIONS:- As M.A.T 
fon Sent Te Trailer; Laundry Traller, Low Load- 
er; er; Tires ard ratios are changed in 
Prime MoverRole. 



 ا



MODIFIED 
CONVENTIONAL CHASSIS 



MODIFIED CONVENTIONAL M.T. CHASSIS 

Canadian manufacturing capacity for ALL 

WHEEL DRIVE VEHICLES was limited to a degree, 

on such components as Front Axle Steering Ends, 

ult Transfer Ca Cab Sheet Metal, with the ri 

that the User's requirements for vehicles in 

very large quantity was met by using the Com- 

mercial manufacturing facilities which were 

available. This resulted ina considerable 

number of vehicles being produced which close- 

ly approached Civilian Vehicle Design, but 

included alterations which could be readily 

made to facilitate their Military Role. These 

were classed as MODIFIED CONVENTIONAL. 

The majority of these vehicles were of 

2-wheel drive, and except for a few pa: nger 

Sedans and Station Wagons, were considered in 

light of their drive as "Back Area Operational 

Units". However, under certain conditions of 

the military operations experienced 1n Europe, 

it seems from reports that at times such veh- 

icles were farther forward than visualized from 

a design standpoint. 

A third Contractor, in addition to the 

two building C.M.P. All Wheel Drive Vehicli 

thrown into the picture. This resulted 

in new Power Plants becoming available, the 

details of which are covered in the Specifi- 

cation Sheets on his vehicles; other compon- 

ents peculiar to his civilian production af- 

fected toa degree the type of vehicle produced. 

The basic changes made to modify the Com- 

mercial Load Carriers may be briefly outlined 

as follows - 

(a) Military Single W.D. Tires and Wheels 

were specified of a size within the 

limiting clearances. 

(b) 

(e) 

(а) 

(9) 

(г) 

(в) 

(h) 

(1) 

о 

(к) 

a) 

(n) 

With (a) abo! 

were changed to suit. 

Power Plant was fitted for controlled 

ventilation; sealed carburetion; ad- 

justed to use Standard Service Fuel; 

equipped with military oil filter and 

air cleaner. 

Cooling System was fitted with over- 

flow tank. 

Vehicle Lighting arranged to cur- 

rent Blackout Specifications both as 

to number and location of lamps, and 

standardized to C.M.P, designs. 

Tow Hook of C.M.P. design was pro- 

vided on the rear of 15-Cwt. and 3- 

Ton chas 

Military Tools ard Equipment were 

provided to meet the Task System of 

Maintenance. 

Additional fuel capacity was pro- 

vided. 

Painting was altered to agree with 

C.M.P. painting requirements. 

The Control of the vehicles was Right 

Hand. 

The Vehicle Battery standardized 

with C.M.P. Vehicle Battery. 

Suitable Shock Absorbers were pro- 

vided on the Rear Axle, in addition 

to the front usually fitted on com- 

mercial designs. 

Wheel Brake Sizes were modified to 

accept military wheels. 

Power Driven Tire Pump was specified 

on 3-Ton Units. 





As in the case of All Wheel Drive Vehicles 

the Military use of Modified Conventional Units 

brought to light certain weaknesses which were 

unforeseen, These were examined and typical 

changes made are listed hereafter along with 

other revisions found nec ary due to war time 

limitations of manufacturing or supply. 

(a) 

(b) 

(с) 

Heavy Duty Clutches were installed. 

Rear Axles of the 2-Speed type were 

specified on 3-Ton models to provide 

the best all round performance for 

highway and off the road operations. 

Alternative Axles of the Hypoid type 

in Single Speed were accepted in lieu 

of the above, when demand became 

greater than the availability of 2 

Speed Axles. 

The inherent Tire Loading of conven- 

tional vehicles did not lend itself 

to good results when single tires 

were provided. The front single 

tires were under-laden, while the 

rear ones were, in 3-Ton chassis, 

overloaded, This Rear Tire Overload- 

ing aggrevated the short life expect- 

ancy of Synthetic Tires. It was sub- 

sequently decided that Military Tires 

and Wheels should be replaced with 

Conventional Dual Tires, as pract 1- 

4) 

(ө) 

(f) 

(в) 

cally all vehicles at that da were 

consigned to India, where Commercial 

Size Tire manufacturing capacity 

was available. 

The Front axles and Steering Ends 

were found to require heavying up to 

withstand the military operations. 

Steering Gears of gr er capacity 

were provided than on similar civilian 

units. 

Shrouds and larger Radiators of the 

‘Tropic! size were provided to give 

adequate cooling capacity. 

Some Field Reports indicated that the 

Modified Vehicles in 5-Ton class, 

were unstable as related to similer 

size 4x4 vehicles. These complaints 

being of ageneral nature, were dif- 

ficult topinpoint. It was however 

felt that they originated to a degree 

with inexperienced driver personnel 

in the area from which complaints 

originated. Wo basic changes were 

made in the troublesome vehicles up 

to termination of rroduction. 





Ina very limited quantity, Commercial 

Sedans were produced to Specifications which 
required minor modifications for their Military 

Role. For further data 1n this regard, the 
reader is referred to A D.B. Specifications 

О.д. 101, 72, 61, 52, 22. 

Likewise, Station gons were also pro- 
duced, in which case Special Military Size 

Tires were used as well as Commercial Type, 

depending on the User's demands. The sub 

quent production of C.M.P. Personnel Carrier 
reduced the demand for Station Wagons in Active 
Theatre Operetions to a negligible quantity. 
Reference to A.E.D.B. Specifications 0.4, 71, 
23, 24, will clarify the current vehicle pro- 
duced. 

REFERENCES 

A.E.D.8. Specification No. 0.4. 95 
A.E.D.8. Specification Νο. Ο.Α. 66 
A.E.D.B. E.E. Report No. 

STAPF CAR LIGHT 

STATION WAGON W.D. TIRES 







VEHICLE CHASSIS SPECIFICATION 

15 CWT. 4x2 CHASSIS & CAB 

НА; CTURER:- 

Chrysler Corporation of Canada, Limited. 

ТҮРЕ:- Modified Conventional. 

LOAD CARRYING CAPACITY:- 15 Cwt. 

Permissible Max. Gross Weight 87504. 

WHEELBASE;- 128.5 ins. 

Back of Cab to end of Frame, 95 ins. 
Rear Axle to end of Frame, 39.8 ins. 

Т1ВЕЗ;- 9.00 х 16 W.D. - 5. 

= Front, 61.5 ins. 
Rear, 64 ina. 

OVERALL LENGTH: 199.2 ins. 
WIDTH: 77 1 
HEIGHT: 81.8 1 

ANGLE OP APPROACH:- 42°. 

ANGLE OF DEPARTURE:- 38°. 
TURNING CIRCLE:- L.H. 

R.E. 

AXLES:- Front: Elliot I Beam. 

Rear: Full Floating, Hypoid. Ratio 
6.285:1. 

BRABEGi- Service: 4 Wheel internal expanding, 
jéraulio. Front 14 ina. by 1.8 ini 

15 ins. by 3.5 ins. Lining Area 302 edm: 

Parking: External contracting mechan- 
ical on Propeller Shaft. Size 7.8 ins. by 
2 ins. Lining Area 48 sq. ins. 

PERFORMANCE 

EOWER/WEIGHT;- 26.3 B.H.P. per Short Ton. 

GRADEABILITY:- In 4th Gear, 6.4%. 

MAXIMUM SPEED:- 50 M.P.H.G 3200 engine R.P.M. 

CRUISING RANGE:- 420 Miles. 

FORDING DEPTH:- 24 ins. 

MADE PROOF:- 

AIRPORTABLE:- 

No requirement, 

No requirement, 

CLUTCH:- Single Plate Dry Disc, 11 ina. Diameter 

OOLING SYSTEM:~ Circulating Liquid, Pri 
обрна затри, fugal Pump driven by V 

from Crankshaft. Radiator: Cellular Typ 
pacity of System 16 Qts.  Thermosta! 
Overflow Tank equipped. 

DRIVE:- Hotchkiss. Unive! 

EGQINCAL ETL? 6 vols Single wire syste. 
latter: .H. Capacity. 3 Cell. Starter: 

Mechanical Shift. Generator 35 Amp. Capa- 
city. 

ENGINE us Chrysler. 6 Cylinder L Head. 
splacement: 236 cu. ins. Max. B.H.P. 115 

® 3800 R.P.M. Max. Gross Torque 190 @ 1500 
to 2200 R.P.M. Lubrication: Pull Pressure 
from Gear Pump. Pressure 40 lbs. per in. 

1 Joints: Open Type. 

1- Two 15 Gallon Fuel Tanks. Car- 
uretor: Down Draft. Fuel Pump: Diaphragm 

Type, mechanically actuated. 

FRAME:- Ladder Type. Width 34 1: 
ection Modulus 5.229 ins. cubed. 

SERINGS;- Front: Semi Elliptic with Hydraulic 
SERshock Absorbere, No. of Leaves 11, Length 

39 ins. Width 2 ina. 

Maximum 

Rear: Semi Elliptic with Hydraulic 
Shock Absorbers. No. of Leaves 10, Length 
52 ins. Width 2.2 1ns. 

ITEERING:- Right Hand Drive. Worm and Sector 
BIER es Ratio 25.201. 17 Dni. Steering Wheel. 

TRANSMISSIQN:- 4 Spesda Forward, 1 Rever 
atios: lat, 6.40:1, 2nd, 3.0921, Srd, 1.6921 

4th, lil. Reverse 7.82:1. 

R ICE 

CODEi- 515. 
MAINTENANCE MANUAL:- CB-D1 

PARTS BOOK:- WM 4098, 4084. 

DRIVERS HAND BOOK:- WM 4077, 3925, 5948. 

COST OF CHASSIS & CABi- approx. 1100.00. 

QUANTITY PRODUCED; - approx. 27,000. 

APPLICATIONS: - General Service, Van, Water Tank. 





VEHICLE CHASSIS SPECIFICATION 

3 TON 4x2 CHASSIS & CAB 

Chrysler Corporation of Canada, Limited. 

TYPE:- Modified Conventional. 

‘LOAD CARRYING CAPAGITY:~ 6720 Abs. 
Permissible Max. Gross Weight 145004. 

WHEELBASE: 156 ins. 
Back of Cab to end of Frame, 96.8 ins. 
Rear Axle to end of Frame, 36 ins. 

TIRES;- 10.50 x 16 W.D. - 5. 

- Front, 61.5 ins, 
Rear, 64 ins, 

OVERALL LENGTH:- 203 ins 
WIDTH:- 74.8 1i 
HEIGHT:- 83 in: 

ANGLE OP APPROACH:- 42°. 
ANGLE OF DEPARTURE:- 58°. 
ZURNING CIRCLE:- L.H. 56 foot. 

R.H. 62 feet. 

AXLES:- Pront: Elliot I Beam. 

Rear: Full Floating Eaton, 2 Speed. 
Ratios: 6.33:1 and 8,81:1. 

BRAKES!” Service: 4 Wheel internal expanding, 
[ydraulio. Front 14 ins. by 1.8 ins. Rear 

15 ins. by 3.5ins, LiningArea 302 sq. ins. 
Vacuum Booster equipped. 

Parking: External contractingmech an- 
ical on Propeller Shaft. Size 7.8 ins. by 
2 ins. Lining Area 48 sq. ins. 

PERFORMANCE 

POWER/WEIGET:- 15.85 B.H.P. per Short Ton. 

EABILITY:~ In 4th Gear, High Axle Range 
"EZ. Axle Range 4.96%. 

MAXIMUM SPEED:- 50 M.P.H. 8 3200 engine R.P.M. 

CRUISING RANGE;- 360 Miles. 

PORDING DEPTE:- 24 ins. 
No requirement. 

No requirement, AIRPORTABLE: - 

CLUTCH;- Single Plate Dry Disc, 11 ins. Diameter 

0. - Circulating Liquid, Pressure 
e. Centrifugal Pump driven m V Belt 

from Crankshaft. Radiator: CellularType. 
Capacity of System 16 Qts. Thermostat and 
Overflow Tank equipped. 

DRIVE:~ Hotchkiss. Universal Joints: Open Type. 
ELECTRICAL SYSTEML- 6 Volt Single Wire system. 

ery «E. Capacity. 3 cell. starter: 
Mechanical Shift, Generator 35 Amp. Capa- 
city. 

- Chrysler. 6 Cylinder. 2 Head. 
Мах. ο 115 

from Gear Pump. Pressure 40 lbs. per sq. ín. 

7 Two 15 Gallon Fuel Tanks. Саг- 
uretor: Down Draft. Fuel Pump: Diaphragm 

Type, mechanically actuated, 

FRAME: Ladder Type. Width 34 ins. Maximum 
ction Modulus 6.7 ins. cubed. 

PR. - Front: Semi Elliptic with Hydraulie 
ok Absorbers. No. of Leaves ll, Length 

39 ins. Width 2 ins. 

Rear: Semi Elliptic with Hydraulic 
ck Absorbers. No. of Leaves 12, Length 

52 ins. Width 2.5 ins. auxiliary 7 Leaves. 

- Right Hand Drive. Worm and Sector 
je. Ratio 23.2 :1.17 ins. Steering Wheel. 

TRANSMISSION: - 4 Speeds Forward, 1 Revers 
atios: 1st, 6.40:1, 2nd, 5.09:1, 3rd, 9: 

4th, 1:1. Reverse 7.82:1. 

REFERENCE 

SODE:~ Deos. 

INTENANCE MANUAL:- СВ-р1. 

PARTS BOOK:- walle, wa 4125. 

DRIVERS HAND BOOK: - WM 3946, WM 4079, 

GOST OF CHASSIS & CABi- approx. 2000.00, 

QUANTITY PRODUCED; - approx. 20,000. 





VEHICLE CHASSIS SPECIFICATION 

5 ON 4x2 CHASSIS & CAB 

АСТ! 1° 

Chrysler Corporation of Canada, Limited. 

ZYPE:- Modified Conventional. 

LOAD CARRYING CAPACITY:- 6720 1 
Permissible Max. Gross Weight 145004. 

NHEELBASE:- 160 ins. 
Back of Cab to end of Frame, 145.2 ins. 
Rear Axle to end of Frane, 60.5 ins. 

IIRESi- 7.50 x 20 C.0. - 7. Duals on Rear. 

~ Front, 57.8 ins, 
Rear, 6 ina. 

OVERALL LENGTH: 251.2 ins 
WIDTH: 75. 

ANGLE OF APPROACH: = 

ANOLE OF DEPARTURE: ~ 
TURNING CIRCLE:~ L.H. 59 feet. 

R.H. 62 feet. 

AXLES:- Front: Elliot I Beam. 

Rear: Full Floating, Hypoid. Ratio: 
7.16:1. 

KES:- Service: 4 Wheel internal gapanting, 
'aulio. Front 16 ins. by 2.5 ini 

16 ins. by 2.5 ins. LiningArea 344 

Parking: External contracting m 
ical on Propeller Shaft. Size 7.8 ins. by 
2 ins. Lining Area 48 sq. in 

5 NCE 

POWER/WEIGHT:- 15.85 B.H.P. per Short Ton. 

GRADEABILITY:- In 4th Gear 4.164. 

MAXIMUM SPEEDi- 45 M.P.H. 8 3200 Engine R.P.M. 

CRUISING RANGE:- 360 Miles. 

FORDING DEPTH:- 24 ins. 

WADE PROOF: = 

AIRPORTABLE: - 

No requirement. 

No requirement 

CLUTCH:- Single Plate Dry Disc, ll ins. Diameter 

COOLING SYSTEM:- Circulating Liquid, Pressure 
SEE entrifugal Pump driven by V Belt 

from Crankshaft. Radiator: Cellular Type. 
Capacity of System 16 Qts. Thermostat and 
Overflow Tank equipped. 

DRIVE:- Hotehkt: 

ELECTRICAL SYST! 6 volt Single Wire System. 
ERRA AEE ry < Capacity. Š Coll. Starter: 

Mechanical Shift. Generator 35 Amp. Capa- 
city. 

ЕКЕ MAKE;- Chrysler. 6 Cylinder. L Head. 
splacement: 236 cu. ins. Max. B.H.P. 115 

0 3800 R.P.M. Max. Gross Torque 190 $ 1500 
to 2200 R.P.M. Lubrication: Full Pressure 
from Gear Pump. Pressure 40 lbs. per sq. in. 

uep Sieti- Two 15 Gallon Fuel Tanks. Car- 
uretor: Down Draft. Fuel Pump: Diaphragm 

Type, mechanically actuated. 

FRAME, Ladder Typ Width 34 ins. Maximum 
jection Modulus „69 ins. cubed, 

PRINGS:= Front: Semi Elliptic with Hydraulic 
Absorbers, No. of Leaves 11, Length 

39 ins. Width 2 ins. 

Rear: Semi Elliptic with Hydraulic 
Shock Absorbers. No. of Leaves 12, Length 
52 ins. Width 2.5 ins. Auxiliary 7 Leaves. 

STEERING;- Right Hand Drive. Worm and Sector 
нү atio 25.2:1. 17 ins. Steering Wheel. 

TRANSMISSION- 4 Speeds Forward, 1 Reverse. 
atios: lst, 6.40:1, 2nd, 3.09:1, 3rd, 1.69:1 

4th, lil. Reverse 7.82:1. 

+ Universal Joints: Open Type. 

REFERENCE 
CODE:- 0601-р. 

I MANUALi- — CB-Dl. 

PARTS BOOK:- WM 4120, WM 4128. 

DRIVERS HAND BOOKi- D6OL-D-HBl. - WM 4089. 

COST OF CHASSIS & CAB:- approx. 2000.00. 

QUANTITY PRODUCED: = approx. 40,000. 

APPLICATIONS;- General Service, Load Carrier. 





VEHICLE CHASSIS SPECIFICATION 

3 TON 4x2 CHASSIS & CAB 

CHASSIS MANUFACTURER 

Ford Motor Company of Canada, Limited, 

TYPE:- Modified Conventional. 

LOAD CARRYI CAPACITY:- 9800 lbs. 

ible Gross Weight of Train 228508. 

- 154 ins. 

Back of Cab to end of Frame, 98.5 ins. 
Rear Axle to end of Frame, 30 ins. 

TIRES:- 7.50 x 20 C.C. (7). Duals on Rear. 

TREAD:- Front, 72 ins. 
Rear, 65.5 ins. 

OVERALL LENGTH: 173 
WIDTH: 80 
HEIGHT: 87 

ANGLE OF APPRCACH:- 

ANGLE OP DEPARTURE:- 48 . 

TURNING CIRCLE;- L.H. 56 feet. 
R.H. 56 feet. 

AXLES:- Front: Non Driving I Beam. 

:_ Full Floating gaton 2 Sp 
6.33:1 and 8.81:1. 

Service: 4 Wheel internal 
Hydraulic. Front 14 ins. by 2 ins 

15 ins. by 3.5 ins. Lining Area 303 sq. ins 
Vacuum Booster equipped. 

Parking: External contracting mechan- 
ical on Propeller Shaft. Size 8 ins. by 
2:5 ins. Lining area 61.5 sq. ins. 

PERFORMANCE 
лашын FOR_TRAIN:- 8.31 B.H.P. per Short 

See uate p P ee cep m Axle 

MAXIMUM SPEED:- 50M.P.H. € 3200 Engine R.P.M. 

GAUISING RANGE:- 336 Miles. 
EORDING DEPTH:- 24 ins. 

No requirement. 

TABLE: = No requirement. 

CLUTCH;- Single Plate DryDisc, 11 ins. Diameter 

сооро SYSTEM:- Circulating Liquid, Pri 
уре. entrifugal Pumps driven E 

from Crankshaf! diator: Tube and 
Pin Type. Capacity of System 19 Qta, Thermo- 
stat and Overflow Tank equipped. 

DRIVE:- Hotchkiss. Universal Joints: Open Type. 

/TFICAL SYSTEM:- 6 Volt Single Wire System. 
RET ¡ttery 100 A.H. Capacity. 3 Cell. Starter: 

Bendix actuated. Generator: 33 Amp. Capacity. 

BMG]EE MANI. Pórd. © Cylinder Y type L Bead, 
splacement: 239 cu. ins. Max. B.H.P. 95 

@ 3600 R.P.M. Max, Gross Torque 178 @ 1850 
R.P.K. Lubrication: Full Pressure from 
Gear Pump. Pressure 60 lbs. per sq. in. 

, SYSTEM:- Three Fuel Tanks. Two of 12.5 Gal- 
‘ons each and one of 17 Gallon Capacity. 
Carburetor: Down Draft. Fuel Pump: Diaphragm 
‘Type, mechanically actuated. 

FRAME:- Ladder Type, with inner and outer rein- 
‘orceme! Maximum Section Modulus 15.3 
ins. cubed, Width 34 ins. 

SPRINGS:~ Front: Semi Elliptic with Houdaille 
Shock absorbers. No. of Leaves 11, Length 
36 ins. Width 2 ins. 

Rear: Semi Elliptic with Houdaille 
Shock Absorbers. No. of Leaves 12, Length 
45 ins. Width 2.5 ins. Auxiliary 7 Leaves. 

STEERING:- Kight Hand Drive 
ype. Ratio 16.4:1. 16 in: 

IRANSMISSION:- 4 Speeds Forward, l Reverse. 
Ratios: lst, 6.4:1, 2nd, 3.0971, Srd, 1.691, 
4th, + Reverse 7.82:1. 

Worm and Roller 

REFERENC. 

CODE: 
MAINT! ICE MANUAL:- ЗЕ-29С. 

PARTS BOOK: - SE-207, SE-210. 

DRIVERS HAND BOOK:- FC60ST-HB1 (BRI.) 
FC60ST-HC1 (CAN. ) 

FC60ST. 

COST OF CHASSIS & CAB:- approx. 2300.00. 

QUANTITY PRODUCED: -~ approx. 600. 

APPLICATIONS:- Tractor for 1500 Gallon Semi 
aer. 





VEHICLE CHASSIS SPECIFICATION 

3 TON 4x2 CHASSIS & CAB 

CHASSIS MANUFACTURER: = 

General Motors of Canada, Limited. 

TYPE:- Modified Conventional. 

LOAD CARRYING CAPACITY:- 6720 1bs. 

Permissible Max. Gross weight 147004. 

WEBELBASE:- 160 ins 
Back of Cab to end of Frame, 
Rear Axle to end of Frame, 

10.50 x 16 W.D. - 5. 

Front, 62 ins 
Rear, 65 1 

OVERALL LENGTH: 253.8 1. 
WIDTH: 78.5 ins 
HEIGHT: ΒΟ ins. 

ANGLE OF APFAOACH:- 

ANGLE OF DEPARTURE:- 

AXLES:- Front: Reverse Elliot I Beam. 

ar: Pull Floating Eaton 2 speed. 
Ratios 6.33:1 and 8.81:1. 

BRAKES:- Service: 4 Wheel internal expanding, 
Faulic. Front 14 ins. by 2 ins. Rear 16 

ins. by3 ins. Lining Area 330 sq. ins. 
Vacuum Booster equipped. 

Parking: Mechanically operated on Rear 
Service Brake Shoes. Lining Area 215 sq. ins. 

PERFORMANCE 

Po: IGHT:;- 11.56 B.H.P. per Short Ton. 

a et 
MAXIMUM SPEED;- 46 M.P.H. 

CRUISING RANOE;- 300 Mile 
FORDING DEPTHi- 24 ins. 

WADE PROOF: ~ 
AIRPORTABLE:- 

No requirement. 

No requirement. 

CLUTCHi- Single Plate Dry Disc, 10.8 ins, Die. 

GOQyINO SYPTE&1- Cirouleting Liquid, Pressure 
урет Centrifugal Pump 

from Crankshaft. Radiator: Ri 
Type. Capacity of System 15 Qts. Thermostat 
and Overflow Tank equipped. 

DRIVE:~ Hotchkiss. Universal Joints: Open Type. 

HLSGTRICAL SFSTMML- 6 Vols Single Fire Braten. 
attery 90 A.H. Capacity. 3 cell. Starter: 

Mechanical Shift. Generator: 34 Amp. Capa- 
city. 

ENGINE E: Chevrolet. 6 cylinder Valve in 
- Displacement: 216 ou. ins. Max, B.H.P. 

85 3 3400 R.P.M. Max. Gross Torque 170 8 
1200 R.P.M. Lubrication: Pressure, Pressure 
Stream and Splash, using Gear Pump, Pros- 
sure 14 lbs. per sq. in. 

ЕШ YSTEM:- Two 12.5 Gallop Puel Tanks. Car- 
ΠΩΣ Down Draft. Fuel Pump: Diaphragm 
Type, Mechanically actuated. 

EFRAME:- Ladder Type with outer Reinfarcing Plate. 
tn 36 ins. Maximum Section Modulus 8.47 

ins. cubed. 

SPRINGS: Front: Semi Zlliptic with Delco Shock 
Absorbers. No. of Leaves 10, Length 40 ins. 
Width 2 ins. 

Rear: Semi Elliptic with Delco Shook 
Absorbers. No. of Leaves 11, Length 45.8ins. 

Recirculating Ball STEERING;- Right Hand Driv. 
з. Steering Wheel. “Type. Ratio 23.621. 18 

TIRANSM:SSION;- 4 Speed forward, 1 Reverse. 
atios: lat, 7.06:1, 2nd, 3.4811, 3rd, 1.7111, 

4th, 1:1. Reverse 6.9811. 

REFERENCE 
CODE CC60L/X2. 

MAINTENANCE MANUALi- CB-Cl. 

PARTS BOOKj- 204 

DRIVERS HAND BOOKi- Not supplied. 

COST OF CHASSIS & CÁBi- approx. 2000.00. 

SUANTITY PRODUCEDi- approx. 60,000. 
APP - General Service, Stores, Work- 

op, Wrecker. 





VEHICLE CHASSIS SPEC «IGATLON 

3 TON 4x2 CHASSIS * CAB 

CHASSIS MANUFACTURER: ~ 

Ford Motor Company of Canada, Limited. 

TYPZ:- Modified Conventional. 

LOAD CARRYING CAPA ІТҮ:- 6720 lbs. 

Permissible Max. Gross Weight 142759. 

LBASE:- 188 ins. 

Back of Cab to end of Frame, 
Rear Axle to end of Frame, 

TIRES¿- 10.50 x 16 W.D. - 5. 

TREAD:- Front, 72 ins. 
Rear, 71.8 ins. 

OV:RALL LENGTH: 251 ins. 
50 ins 
87 in 

ANGLE_ OF ΑΡΕΒΟΛΟΙ 

ANGLE OF DZPARTURE:- 27. 

TURNING CIRCLE:- L.H. 68 feet 3 ins. 
R.H. 66 feet 5 ins. 

AXLES:- Front: Non-Driving I Beam. 

Rear: Full Floating Eaton 2 Sp 
Ratios: 6.33:1 and B.91:l. 

BRAKES:- Service: 4 Wheel internal expanaing, 
Hydraulic. Front 14 ins. by 2 ins. Rear, 
15 ins. by 3.5 ins. Lining Area 305 sq. Ins. 
Vacuum Booster equipped. 

Parking: External contracting mechan- 
ical on Propeller Shaft. Size Sins. by2.5 
ins. Lining Area 61.5 sq. ins. 

PJRFORMANCE 

POWER/WSIGHT:- 13.3 B.H.P. per Short Ton. 

GRADEABILITY: 
5%. 

MAXIMUM SPEED:- 50 X.P.H. ? 3200 Engine R.P. 

In 4th Gear High Axlo Range 
Axle Range 4.4%. 

SRUISING RANGE:- 348 Miles. 

FORDING DSPTH:- 24 ins. 

WADZ PROOF:- 

AIRPORTABLE:- 

Nc requirement. 

No requirement. 

UTCI 

COOLING SYSTEN:- Circulating Liquid, Pressure 
ee entrifugal Pumps driven by Double 

V Belts from Crankshaft, Radiator: Tube and 
Pin Type, Capacity of System 19 Qus. Thermo- 
stat and Overflow Tank equipped. 

Single Plate Dry Disc, 11 1ns. Diameter 

DRIVEi- Hotchkiss. Universal Joints: Open Type. 

ELECTRICAL SYSTEM:- 6 Volt Single Wire System. 
Battery TOO A.B. Capacity. 3 Cell. Starter: 
Hencix actuated. Generator 33 Amp. Capacity. 

ENGINE MAKE:- Ford. 8 Cylinder V type L Head. 
Displacement: 239 cu. ins. Max. .P. 95 
6 3600 R.P.M. Max. Gross Torque 178 3 1850 
R.P.M. Luorication: Full Pressure from 
Gear Pump. Pressure 60 los. per sq. in. 

FUEL SYST3M:- Two Fuel Tanks. One of 12.5 Gal- 
ons and one of 17 Gallons Capacity. Car- 

Down Draft. Fuel Pump: Diaphragm 
chanically actuated. 

Ladder Type, with Inner and Outer rein- 
C Torcements. Maximum Section Modulus 15.3 

ins. cubed, Width 34 ini 

SPRINGS:- Front: Semi Elliptic with Houdaille 
Shock Absorbers. No. of Leaves 11, Length 
36 ins. Width 2 ins. 

Ri 
Shock Ab 
45 ins. 

Semi Elliptic with Houdaille 
No. of Leaves 12, Length 

.5 ins. Auxiliary 7 Leavi 

STESHING:- Right Hand Drive. Worm and Roller 
Type. Ratio 18.4:1. 18 ins. Steering Wheel. 

TRANSMISSION:~ 4 Speeds Forward, 1 Reverse. 
atíos: 1st, 6.4:1, 2nd, 3.09:1, 3rd, 1.69:1 

4th, l:l. Reverse 7.5211. 

REPSRENCE 

CODE-  FCGOL. 

MAINTENANCE MANUAL:- SE29C. 

PARTS BOOKi- SE129C, SElS1C. 

INSTRUCTION BOOK: SE29A. 

COST OP CHASSIS & CABi- approx. 2200.00, 

GUANTITY PRODUCSD:- 

APPLICATIONS:- General Service, Stores, Work- 
‘shop. 

approx. 60,000. 
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The development of adequate Canadian 
pneumatic tires for military vehicles falls 

roughly into two phases during the war period: 

(a) Adaptation and development of the Bri- 

tish War Department tires including the 
Run Flat tire, 

(b) Introduction of synthetic substitutes 

for crude rubber in all military tires. 
Prior to the war, Canada had patter- 

ned her vehicles and tires to a lari 

after American design. The Canadian Industry 

extent 

was not, therefore, very well acquainted with 

special sizes of tires which had been develo- 

ped in U.K. for strictly military use. In 

view of the decision to pattern Canadian Mili- 

tary vehicles after basic designs developed 

in U.K., it was the immediate problem of the 

Tire Industry to secure necessary equipment, 

specifications, etc. to produce these special 

War Dept. tires. Such sizes as 9200-13, 9.25- 

16, 9.00-16,10.50-16 and 10,50-20 were intro- 

duced in Canada and production started, 

Compared to the commercial sizes in 

general use in Canada prior to the war, these 

special War Dept, tires were larger cross sec- 

tion, and in most cases maller diameter tires, 

These tires were built mainly in the chevron 

tread which had been in rather limited produo- 

tion in this country prior to the war. All 

of these factors complicated the technical 

problems which confronted the Canadian Tire In 

dustry in the production of adequate War Dept. 

tires. 

In the urgency of getting production 

Started on War Dept, tires, each company made 

use of such mold equipment as could be secur- 

ed, patterned after designs of their U.K.affi- 

liates, Unfortunately, this led to the pro- 

duction in Canada of a variety of tread pat- 

terns and insome ci variations in the over 

all dimensions of the same tire size, Steps 

were taken to standardize markings and valve 

dimensions to permit interchangeability but 

tire size variations were allowed to remain, 

Overloading has always teen a serious 

problem in its effect on tire performance, but 

never in commercial practice had the Tire In- 

dustry been faced with the aggravated and con 

tinuous overload problem to which the 10,50-16 

War Dept. tire was subjected. As has been poin- 
ted out, many compromises had to be accepted 

in the design of military vehicles andthe con 
tinued use of the 10.50-16 tire on many types 

of military vehicles was definitely a compro- 

mise with efficient tire usage. 

Recognizing this fact, the Canadia: 

Army in Canada accepted only the 10.50-20 W.I 
tire as equipment for the 3-Ton vehicles, but 
the 10,50-16 tire continued to be used exten 

ively for overseas account. In fact,in 1944 

the 10,50-16 tire represented 47% of the Cans 

dian production of the special War Dept. tire: 

Run flat (R.F.) tires were designe 

in U.K. to provide vehicle mobility in emer- 

gencies even when the tires were completely 

deflated of air. At one time, it was felt 

that all military vehicles should be equippec 

with this special type tire and original spe- 

cifications for vehicles, to a large extent, 

called for the application of R.P, tires. 

Three Canadian companies, Dunlop, Firestone 

and Goodyear, all of whom had British connec- 

tions, were selected for the development and 

production of the R.F. tires in Canada. How- 

ity to 
conserve the supply of crude rubber, this 

ever, when it became a vital neci 

original practice of applying R.F. tires to 

had to be altered and 

involving a smaller pound) 

of crude rubber applied in their place, R.F. 

tires continued to be used on forward-area 

combat vehicle 

all military vehicl 

pneumatic tirı 

but were largely replaced on 
the load-carrying type of vehicle, 

With the Azure of the rubber prod- 
ucing a: 

radical change in the handling of the rubber 

problems became necessary. Mr, B.M. Baruch, 

s by Japan at the close of 1941, a 

early in 1942, after completing the work of 
the U.S. Rubber Survey Committee, had these 
comments to say regarding tha rubber situat- 
dont 

"Of all critical and strategic mat- 

erials, rubber is the one which pre- 
sentsthe greatest threat to the safe- 
ty of our Nation and the success of 

the Allied cause. Production of steel, 

copper, aluminum, alloys, or aviation 
gasoline may be inadequate to prose- 

cute the war as rapidly and effective- 

ly as we could wish, but at the worst; 

we still are assured of sufficient 
supplies of these items to operate 

our armed forces on a very powerful 
scale. But if we fail to secure 
quickly alarge new rubber supply our 

war effort and our domestic economy 



FOREWORD. (Continued) 
both will collapse. Thus, the rubber 
situation gives rise to our mort cri- 

tical problem." 
Pending the development of suitable 

synthetic substitutes for crude rubber,it be— 

came a matter of the utmost urgency that every 

conservation measure which would reduce the 

drain on the stock of crude rubber available 
in the world, should be taken. The prepara- 

tion of these conservation plans and the liai- 

son work between the Canadian Industry and 

the Using Forces was the function of the 

Army Engineering Design Branch, When it be- 

came apparent that the conservation measures 

would be inadequate and that conversionto syn- 

thetic was a must, it was the responsibility 

Of A.E.D.B. to develop and direct the large 

scale tire test program which was necessary 

to successfully carry out the conversion, 

WAR DEPARTMENT PNEUMATIC TIRES - CROSS COUNTRY DESIGN. 

TOP PICTURE (LEFT TO RIGHT) - GOODRICH, GUTTA PERCHA (10.50-16), SEIBERLING (10.50-20). 

BOTTOM PICTURE (LEPT TO RIGHT) - DOMINION, DUNLOP, FIRESTONE, GOODYEAR (10.50-16), 







TIRE DIMENSIONS - SPECIAL WAR DEPARTMENT TIRES 

TIRE SIZE MAXIMUM SECT. OUTSIDE LOADED RADIUS MAX. MOLD SHIPPING WEIGHTS 
AND PLY RIM LOAD WIDTH DIAMETER DEFLECTION NON SKID @ TIME, | WHEEL 
SOURCE (LBS.) 13 18% CENTERLINE FLAP (LBS.) 

ον ο ο μου ο A ak 

322-10 
Firestone 8 5.006 2070 8.32 27.8 12.9 12.6 «470 52 

3900-13 
Dominion 6 6.50F 1680 9.71 30.7 14.5 14,1 «535 53 35 

Firestone 6 6.50 1680 9.87 31.5 14.5 14.1 «535 52 35 

Goodrich 6 6.50F 1680 9.53 31.1 14.5 14.1 «35 52 35 

2100-16 

wor 8 6.5005 2200 9.62 35.4 16.6 16.2 «620 81 49 

2400-16 
Dominion 10 6,00r 3080 9.61 35.68 16.30 16.00 «620 89 67 

Dunlop 10 6.007 3080 9.53 35.3 16.56 16.19 «620 87 67 

Firestone 10 6.00 3080 9.47 35.5 16.30 16.00 «620 92 67 
Goodyear 10 6,00r 3080 9.40 34,8 16.34 15.98 «620 89 67 

2422-16 
Dunlop 8  6.00R 2240 8.9 33.3 15.64 15.28 «585 75 46 

Firestone 8 6.008 2240 9.2 33.4 15.30 15.00 4585 75 46 

Goodyear 8 6.008 2240 9.2 33.4 15.68 15.34 «585 73 46 

10,50-16 
Dominion 12 (2) 6,00T 5150 10.6 37.8 17.3 17.0 «645 124 67 

Dunlop 12 (2) 6.00r 5150 10.6 37.5 17.4 17.0 «645 122 67 

Firestone 12 (2) 6.007 5150 10.5 38.2 17.4 17.1 «645 119 67 

Goodrich 12 (2) 6.08 5150 10.7 37.4 17.2 16.8 «645 123 67 
Goodyear 12 (2) 6.001 5150 10.5 37.6 17.5 171 «645 119 67 

Gutta — 12 (2) 6.00T 5150 10.5 38.2 17.4 17 +645 125 67 

19.50-20 

Dominion 12 6.001 5375 10.5 41.7 19.3 190 «645 145 99 
Dunlop 12 6,007 5375 10.5 41.3 19.4 19.0 +645 139 99 

Firestone 12 6.000 5375 10.2 42.3 19.5 19.1 «645 140 99 
Goodrich 12 6.0007 5375 10.7 41,4 19.3 18.8 «645 142 99 

Goodyear 12 6,007 5375 10.3 41.6 19.5 19.1 «645 136 99 

ο μα 12 6.000 5375 10.5 41.6 19.3 18.8 «645 142 99 

Beiberling 12 6.0 5375 10.5 41,4 19.5 19.1 +645 135 99 

24.00-20 

Dominion 20 10.00 8288 14.6 47.7 22.2 21.8 .800 263 144 

Goodyear 20 10.00 8288 14.7 47.5 22.1 21.6 .800 287 144 

NOTE:- For information relating to commercial type tires used in military service, reference should 

be made to data books issued by individual manufacturers, 

Tire, tube and flap weights vary with synthetic construction - weights given in this chart 

are based on information compiled September l5th, 1944. 



TIRE DIMENSIONS - SPECIAL VAR DEPARTMENT TIRES 

eee 

TIRE SIZE MAXIMUM SECT. OUTSIDE LOADED RADIUS MAX. MOLD SHIPPING WEIGHTS 

AND PLY RIM LOAD WIDTH DIAMETER DEFLECTION NON SKID @ TIRE, | WHEEL 

SOURCE (LBS. ) 133 18% CENTERLINE FLAP (LBS.) 

2.00-16 

Dominion 10 6.00 3080 9.5 35.3 16.3 «335 58 67 

Firestone 10 6.00r 30800 9.4 35.2 16.3 -350 88 67 

Goodyear 10 6.00T 3080 9.4 34.9 16.3 4350 87 67 

Setberling 10 6.007 3080 9.4 34.8 16.3 «350 83 67 

2425-16 

Firestone 8B  6.00R 2240 9.2 33.2 15.2 «350 68 46 

19.50-16 
Dominion 12 (2) 6.007 5150 10.6 37.6 17.3 E 15 67 

Firestone 12 (2) 6.001 5150 10.2 37.2 17.1 «490 116 67 

Goodrich 12 (2) 6.007 5150 10.7 37.0 17.1 .500 114 67 

шш FIAT ChOSS COMEN TELAD DES ON 

2400-18 
Dunlop 8 5.00 1792 7.2 32.4 15.3 15.1 «510 88 

2,25-10 
Firestone 8 5.008 1120 8.2 27.7 13.0 12.6 +470 73 

9200-16 
Goodyear 10 6.00T 2800 9.2 35.0 16.4 16.0 «620 136 67 

2425-16 

Goodyear 6 6,0R 1904 9.0 33.3 15.6 15.3 «550 11 46 

20.20-16 
Goodyear 10 6,007 3136 10.4 37.6 17.5 17.1 «645 169 67 

10450-20 

Goodyear 10 6.000 3808 10.3 41,6 19.5 19.1 +645 199 99 

14,00-20 

Goodyear 14 10.00 7280 14.7 47.5 99.1 21.6 «800 407 144 
 ‎ НАЬАА АЕННАН ЬННЫАЦЕУНИЕНАҢЫНИНСАНЕНےس
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SPECIAL FACTORS AFFECTING MILITARY TIRE PER- 
FORMANCE, A 

(a) Dual va, Single Tires. 

While economy of operation, long life, maxi- 
mum tire mileage and minimum cost in dol- 

lars and in rubber are desired at all 
times, in military service the ability to 

traverse the route is imperative to the 

accomplishment of the military mission. 

In operational activities, vehicles must 

retain mobility on all types of roads or 

terrain, It was this fact whichled to the 
+ in military service, of large cros 

section, bold tread design tires built to 
operate at a higherthan normal deflection. 

The lowered ground pressure per square inch 

gave increased flotation. Almost without 
exception, these tires were used singly 
rather than as duals. 

Commercially, in Canada and United States 
prior to the war, dual tire equipment was 
standard on the majority of transport ve- 
hicles, Such equipment was entirely sat- 

isfactory on the network of improved hard 
surfaced roads in these countries. It 

might be noted that U.S. continued with 
basic commercial vehicle design, involving 
the use of dual tires,for their principal 
load carrying vehicles in military service. 
In Canada, at the outbreak of war, the 
decision was made to pattern Canadian 
Military vehicles after basic designs al- 
ready available in U.K. This involved 
the adaptation of the special War Dept. 
tire sizes which were intended for use as 
singl 
technicians were faced with many problems 

As a consequence, Canadian tire 

not encountered ordinarily in Canadian 

jommercial practice, When it became nec- 

sary to convert tosynthetic substitutes 

for natural rubber, the problems of tread 

cracking and crack growth, peculiar to 
synthetic tires, were accentuated in the 

more heavily loaded, larger cross section 

Due in part to this fact, Canada 

did not complete conversion of its mili- 

tary tires as quickly as the U.S. 

production was concentrated on the smaller 

tires. 

where 

ction tires. 

It is not the place of this report to take 

between the two schools of thoughts, 

one favouring the use of single tires and 

sid 

(b) 

the other favouring dual tires. However, 
field reports indicated that by the end of 

the war,it wasreasonably well established 
that "singles" of proper size for load, 
speed and terrain type were superior to 

duals for military use in most theatres of 

operation, 

Unquestionably, problems in 

with the production of larger section tires 

connection 

were greater, tires used 

more easily damaged by being "run flat"and 

singles were 

extensive overloading was frequent , never- 

the: the tactical advant: in the use 

of single tires more than outweighed these 

disadvantages. 

Qverloading, 

In the design of military vehicles,extre- 

mes in operating conditions were usually 

‘considered and the strength of component 

parts based on such requirements. As a re 

sult, there wi healthy margin of safety 

when vehicles wereoperating under control- 

led conditions of speeds and loads, 

This "n 

tained in the case of the tires. A study 
of military reted tire loads as compared 
with Tire & Rim Association standards show 

the percentage of overload in the three 

principal War Dept. tires, 

ety margin" was not always main- 

Rated Capacity Overload 
Size Approx $ 
9.00-16 3080 # 2870# 7% 

10.50-16 5150 # 3740 # 384 

4290 # 25% 

of type, 18 origim 

ally designed to carry a specific load at 

a specific inflation pressure. This load 

may be regarded as a maximum for the parte 

icular tire. If the tire 1s obliged to 

carry a load greater than that recommended, 

then tire performance must suffer. 

Many military vehicles were adequately 
"tired" in relation to their rated capac- 

ity, but the 3-Ton vehicles as a class were 
overloaded, with resultant limited tire 

performance, Originally, the 3-Ton vehi- 

cles equipped with 1050-20 tires were in- 

tended to have a gross weight,when carry— 

ing a 3-ton paylosdof approximately 15,700 
lbs, This resulted in a rear axle load of 

10,700 lbs. or about 5,350 lbs. per tire. 



However, strengthening of component parts 

and addition of extra equipment increased 

this gross vehicle weightto nearly 17,000 

lbs. of which about 11,500 lbs. were car- 

ried on the rear axle. As a consequence, 

was washed out and 

the tire was operating above its rated ca- 

the "safety margin" 

pacity. 
One special case, Dodge 3-Ton 4x2, should 

be mentioned because of the many field 

complaints which arose regarding the per- 

formance of the 10,50-16 tire on this ve- 

hicle. 
weight and payload on this vehicle, when 

carrying 3 long tons, rear axle weights in 

excess of 11,000 lbs, resulted. In actual 

operational theatres, vehicle loads could 

Due to distribution of vehicle 

not be controlled rigidly and were limit- 

ed mainly by the capacity of the body, It 

was, therefore, inevitable that the tire 

equipment, loaded above its rated capacity 

normally,would be overloaded till further 

under these conditions. 

Recommendations were made to replace the 

10.50-16 by the 10,50-20 tire, The 10.50- 

20 tire had a slightly higher rated carry- 

ing capacity and was not overloaded to the 

same extent as {һе 10.50-16 in relation to 

Tire & Rim standards. These advantages 

more than balanced the increased unsprung 

weight in the use of the 10.50-20 tire ani 

wheel assembly (about 50 lbs. per assembly) 

and the 10.50-20 tire was used on those 

vehicles where basic vehicle design fac- 

tors would permit such a change. Practic- 

Ally all 3-Ton vehicles purchased for Can- 

adian army account were equipped with 

10.50-20 tires. 

Another recommendation called for replace- 

ment of the 10.50-16 tire by dual 7.50-20 

tires. This recommendation s not accep- 

‘OVERLOAD. 
NORMAL OVERLOAD 
1920 

100% 

бе ws юз, a% 
NORMAL NORMAL NORMAL NORMAL 
SERVICE SERVICE SERVICE SERVICE 

ILLUSTRATING THE EFFECT OF OVERLOAD 

table for any vehicles going to operation 

al theatres, but was adopted to a limited 

extent for vehicles used internally bythe 

Indian Government. 
For hose vehícleswhich remained a 10.50-16 

tires, an attempt was made to have the pay 
load reduced to 2-1/2 tons or, in effect, 
derate the vehicle from a 3-Ton toat least 

a 2-1/2 Ton vehicle, This was never accep- 

ted by the Ministry of Supply and the veh- 
icles continued to be rated as 3-Ton veh- 

icles. Actually, the reduction of payload 
was made in certain theatres to secure im- 

proved tire mileage as noted from the 

minutes of a meeting of the M.V.T.T.C. 

(January, 1945). 
"Brigadier Hedges stated it had been re- 

ported from ove: that very poor ri 

obtained from the 

This had become 

sults were being 

10,50-16 size tire. 

marked in one theatre that the vehicle 

loading had been reduced from 3-Tons to 
2-Tons, with a view to obtaining better 

tire performance," 

Improvements in the 10,50-16 tire were 
made by the introduction of rayon fabric, 

cap ply ¢onstruction,and changes in com— 
pounds and construction, but the continued 
use of the tire under difficult, overloaded 

conditions, could only result in this tim 

giving, in general, limited service. 
tires Many of the Var Department were 

affected by vehicle overloading to some 

extent. For example, the original Scout 

cars were equipped with 9.25-16 tires, 

which were overloaded, It wi > however, 
possible in this case to effect a change 
over to 9.00-16 10 Ply tir which provi- 

ded adequate tire carrying capacity. 

In the design of Military vehicles, care 

ful attentionshould be given to provisi-- 

‘OVERLOAD, 
‘OVERLOAD. 

‘OVERLOAD 

38% a% s% 
NORMAL NORMAL NORMAL 
SERVICE SERVICE SERVICE 

ON TIRE PERFORMANCE 
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of tire equipment, adequate for vehicle 

gross loads. Experience in this war would 
indicate that an ample “safety margin" 

should be allowed in the original selec- 

tion of tire equipment to provide for "ex- 

tras” which are invariably added. 

(c) Tread Patterns. 

Wax Department tires were available in 

three general tread types as 

in the above picture. 

(a) Highway or Conventional tread, 

illustrated 

(b) Cross Country or General Purpose Tread, 

(e) Band tread. 

The Highway and Sand type tires were limi- 

ted in their use and the chevron type cross 

ntial to country tires were considered e 

ensure vehícle mobility in general milit— 

ary operations. As a measure of rubber 

conservation, some highway tires were used 

in operations in Canada, but overseas field 

reports continued to str the need for 

the bold tread design even when the load 
carrying vehicles were operating princi- 

pally on improved roads. 
Chang: d design of 

the cross countrytire during the war years 
In the first place, the skid depths were 

reduced as a rubber conservation measure. 

Secondly, the 
toretard tread crackingin synthetic tires. 

e made in the tri 

sharp angles were rounded 

Both of these steps undoubtedly reduced 
the tractive ability of the cross country 

tire to some extent, but were considered 

justifiable under the circumstances. More- 
Over, the resulting tires were probably 
closer to an effective compromise, between 
the conflicting demands of highway tread 
wear, bruise resistance and off-road nobi- 
lity. 

(a) 

As will be seen in the picture of the var 

ious cross country tires produced in Canada, 

each manufacturer had a distinct tread de 

sign. With the possible exception of the 

Dunlop tire, these designs were of the 

"Directional" type. The Dunlop tread de- 

sign was the closest approach to the "Non- 

Directional" tread design developed and 

used by U.S. Ordnance. Many differences 

of opinion existed regarding tread pat- 

difficult 

of field 

terns and it would have been a 

matter to decide, on the basis 

reports, on the most desirable tread de- 

sign. 

Standardization. 

This lack of uniformity in tread design 

and the variations in sectional and over- 

all diameter measurements in War Dept. 

tires did give rise to a number of annoy- 

ing problems. 

The following study of dimensionsof 10.50- 

20 War Dept. cross country tire illustrates 

the lack of uniformity in dimensions of 

W.D. tires. 

10.50-20 12 Ply C.C. 
Circum- 

Manufacturer Sectional Overall ference 
—Width_ Diameter (Centre) 

41,72" 131.072" 
41.35" 129.909" 
42.30" 132.894» 
41.44" 130.192" 
41.60" 130.695" 
41.60" 130.699" 

41,38" 130,004" 

Dominion 

Dunlop 

Firestone 

Goodrich 

10,52" 

10.52" 

10.16* 

10.67" 

10.30" 

10.50* 

10.46" 

Goodyear 

Gutta Percha 

Seiberling 

Chain fitment and spare tire carrier dim- 
ensions were problems complicated by this 

lack of standardized tire measurements. 
Even more serious were the difficulties in 

making sectional repairs. Variations in 
tread patterns and tire dimensions preven- 

ted the use of standardized molds, 
Difficulties were also experienced in the 
handling of synthetic tubes where growth 

was greater than in crude tubes. Here the 
variations in theinside periphery measure- 

ments of the various tires and the differ- 

ences in tube dimensions made it necessary 
to exercise special care tosecure the pro- 

per tire end tube combination, This could 

be controlled on initial application, but 
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according to all field reports, was virt- 
ually impossible to watch in the repair 
depots. 

Example - Tire & Tube Fitment. 

10.50-16 12 Р1у W.D. Size. 

тїй Hosa cavity uia 
Periphery Width Sectsöir, Др. 

Dominion 29.25 1,50 25.2 17.50 
Dunlop 28.64 1.68 25.2 17,18 
Firestone 29.82 1.70 23.5 16.50 

Goodrich 28.75 1,70 24.4 17,50 
Goodyear 30.08 1,66 25.5 17.25 

Outes, 1.67 Percha 29.29 25.2 17.25 

In conducting the extensive road test pro- 

gram on syntheti^ tires, the analysis of 

results was frequently complicated by the 

effect that 

and tread design had on tire performance 

It would seem not only advisable, but an 

absolute "must" for any future production 

riationsin tiremasurements 

of the special military tires to select 

or develop one cross country tread design 

and standardize allbasic tiremasur: 
во that all companies would be producing 

tires to identical dimensional limits. 

nts 

(e) Tire Inflation Pressure, Load, Deflection. 

War Dept. tires 

at a deflection ofapproximately 18f.51nce 

deflection isa factor of the load carried 

е designed to operate 

and tire inflation pressure used, it is im 

possible to stipulateane standardair pres- 

without 

taking into consideration the vehicle on 

which itis used and theload carried. This 

was a radical change from commercial prac- 

sure for each individual tire 

tice prior to the war,when it was custom- 

ary toshow maximum load and inflation pres- 

sure on the sidewall of the tire,which, of 

(Ὁ 

course, did not take into account the type 

ofservice in which the tire would be used. 

It was realized that military tire mileage 

could be increased by the use of a higher 

air pressure or conversely lower deflect- 

ion,more in line with conmercial practice. 

A special load inflation table, designed 

to produce 134% deflection, introduced 

for operations in Canada or other non-com 

bat areas, The use of two different de- 

flections and the necessity of supplying 

two parate load inflation tables creat- 
ed some difficulties fbr the field operat- 

ing staffs. It was never intended that 
air pressures should be varied during ac- 
tual operational tours, but unfortunately, 
difficulty in the handling of the matter 
did arise, Basically, it was intended that 
vehicles functioning in actual theatres of 

operations, regardless of the type of tem 
rain traversed, should operate at 18% de. 

flection, Vehicles in non-combat a 

principally on improved roads, should be 

operated at 13-1/2% deflection. Air pres- 

sures for the tires on individual vehicles 

should be determined in relation to the 

maximum load to be carried and stencilled 

on the vehicle for easy reference by the 

operator, Only, in that way, can some de- 

gree of control be maintained over vehicle 
tire pressure, Too much stress cannot be 

laid on the desirability of having a speci- 
ally trained and independent group of tire 

inspectors to ensure that proper atten- 

tion is paid to tire maintenance, in which 
tire pressure is but one of many important 
factors. 

Speeds. 

Rapid tread wear and reduced tire life re- 

excessive vehicular speed. The 

effect of speed on tire wear is shown on 
the accompanying chart. 

ffect of exce: Realizing the ive speed 

on tire performance, reasonable speeds Гог 
various cla of vehicles were establis- 

hed in routine orders and an attempt was 

made to exercise proper control, 

In some of the initial tires at Normoyle, 

speeds were not carefully controlled and 

when coupled withhigh ambient temperatures, 

it was clearly shown that excessive speeds 

resulted in early tire failure, 
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Considerable difficulty was experienced 

in obtaining accurate reports regarding tire 

performance from the field, Many reports g 

no indication of the type of failure,probable 

cause,and such essential data as loads,speeds, 
type of terrain,etc., which were necessary for 

proper analysis. Lack of information was con- 

strued to mean that little trouble was being 
experienced. This was not actually the case 

as wasdiscovered when competent observers did 

get into the field. 
Special mention is made of the following 

reports, copies of which are filed on D.1.46. 

Tile 73-1-85. 

Middle East Report, 1943, 

Hayes - Stanley Report, Decembar, 1943 - 
March, 1944, 
Robson Report - Natousa, September 1944, 

Robson Report - Etousa, October 1944, 

Lt.Col. Binns' Report - 21st Army Group, 
January, February, 1945, 
Overseas Reports - R.C.E.M.E. Officers, 
October 1944 - March 1945. 

Random quotations from field reports. 

Middle East Report. 
"The main causes of premature failuresin 

pneumatic tires 

separation anddamage dueto underinflated 

'e carcass broaks,tread 

operation." 

"Thel0.50-16 tires arent strong enough.” 

"Single tires,operating at 30 to 40 lbs. 
inflation pressure are more desirable 
than dual tires." 
"There seems to be a need for closer co- 

operation between the armies and rubber 

industries of the United States, England 
and Canada." 

"Inflation pressure tables are too numer 
ous and inconsistent." 

Hayes - Stanley Report. 
"Chief tiretroubles in all theatres were 

tread cracking and separation," 

"In Italy, enemy action,road demolitions, 

urgency of movement, nece 
taining essential supplie: 
mountainous roads for which chains are 

essential and severe weather conditions 

contribute to the detriment of tire per- 

formance.” 

"A lack of good tire technicians, who 

could keep Industry posted with inform 
ation regarding tire performance." 
"Unnecessary suffering was caused through 
R.F. tir causing hard riding on ambul- 
ances." 

"Improved identification markingson side- 
wall required," 

"A tread design sufficiently flexible to 

operate satisfactorily mainly on hard 

roads and yet rugged enough to operate 

on difficult terrain is required." 

"Ultimate aim should be a standard pat- 

tern tread with standardized dimensions 

and construction," 

Robson Report - Natousa- 
"Synthetic tires in the larger sizes are 

adequate on tactical vehicles, but are 

giving tread cracking troubleon the more 

heavily loaded transport vehicles." 

"1125 tires examined showed following 

causes of failures: 

282 - Cut through by sharp object, 
235 - Sidewall bruise or snage, 
233 - Bruise breaks, 
154 - Run Flat, 
48 - Tread or ply separation, 
38 - Tread cuts, 
35 - Tread cracks, 

35 - Worn out. 
"Tires do not wear out, they bruise or 
snag, are cut through or removed from 
other hazards," 
"It is the writer'sbelief thatultimately 
all tires should have at least two extra 

strength and resist plies to add caro 

cuts and snag 

Robson Report - Etousa. 
"Truck transport service has been very 

severe; heavy loads and long high speed 

runs have imposed a real test on tires." 

"Mobile Tire Repair units have returned 

thousands of tires to service, and are 

filling a main requirement in tire con- 

servation." 

"Continue development of compounds to 

resist tread cracking in synthetic tires.” 

"Develop improved run-flat resistance in 

6.00-16 and 9.00-16. 31% of removals in 

these sizes unfit for further service.” 



"Combat tires have proved their great 

value on armoured vehicles in E.T.0." 

Lt.Col, Binns’ Report 
“Briefly, it can be stated that there are 

no major tire manufacturing defects in 

the theatre." 

"Саге, failures through defective con- 

struction were practically non-existent.” 

premature failures occur in this size. 

This is largely due to the fact that the 

tires are used on 3-Ton lorries and are 

overloaded." 

"A combination of overloading, excessive 

speeds and severe road conditions con- 

tribute definitely to the fast tread wear 

on the 10.50-16 and 10,50-20 tires. 

"It was generally considered by users of Comments by 1.7.2, (Tech,) on performance of 
armoured vehicles that the R.F. tire was Canadian Tires which ran on test on U.K. prov- 

a very desirable piece of equipment on ing grounds in July, August, September, 1944, 

the vehicle," 

"А definite preference exists for tires 

with a directional tread." 

"Regular visits of tire technical staff 

to operational theatres should be per- 

mitted. 

BASE ME, Officers" Report. 

"The 10.50-16 tire still gives relatively 

poor performance and large number of 

"Undoubtedly the results that were final- 

ly achieved in Military Cross Country 
tires containing a high percentageof syn 
thetic rubber could mt have been obtained 

without the vast amount of testing that 

was carried out at Normoyle. If at any 
time in the future a state of emergency 
arises, the successful outcome of which 

is dependent on the satisfactory perform- 

ance of pneumatic tires, it would appear 
desirable to instigate an industry-wide 
test programme at the start of such emer- 
gency period, whether or not the source 

of supply of major raw materials involved 

was in potential danger. 
"The second observation thatwe would like 

to make has to do with the design of the 

product in relat'on to performance re- 

quirements. It is generally agreed that 

the performance of certain sizes of pneu- 

Quoted from Report 7.2171/No, 2. 
"The overall performance of the 10.50-20 

C.C. 5-6 R covers (70% G.R.S. and 30% 

Natural Rubber, distributed throughout the 

tire as a whole) made in Canada, 1s con- 

sidered to be satisfactory. 
These tires gave a much better perform— 

ance than tires of similar size and con- 

struction of British Manufacture previous- 

ly tested." 

matic tires used in this war would have 

been better if the sizes had been chosen 

for load carrying capacity more nearly 

in accordance with standards that had 

been used and proven by the tire industry 

over a period of a good many years, mak- 

ing due allowance for any potential in- 

crease in loading that might result from 

the exigencies of war time u: 

might indicate the necessity for very 

close liaison between Army Design author- 

ities and the tireindustry at the initial 

design stage 

"The working relationship that exists to- 

daybetween Army Engineering Design Branch 

and the Tire Industry in Canada is of 

the highest character and could not be 

improved. It is to be hoped that such a 

relationship can continue in the future 

for the mutual benefit of the military 

services and the tire industry." 



DEVELOP Du RE 

At a meeting in Ottawa on !fay 26th, 1 

(A) Mar Department Tires. attended by representativesof Ind м.45., 

and the Armed Services, lr. Martin, Deputy 

More than 90% of the natural rubber prod- Rubber Controller, announced that plans were 

cing areas werecut off fromthe Allied Nations being laid for the building of a plant at Sar- 

when Japan swept into the Malay States early nia for tho production of synthetic rubber. 

in 1942. Foresight in the accumulation of a This plant, however, could not be in pro- 

stock pile of natural rubber gave the United duction until nearly the middle of 1943. In 

Nations approximately one year's supply. How the meantime,every measure of conservation of 

ever, the limited productive facilities for the crude rubber supply had to be energetical- 

thesynthetic rubber (annual production 10,000 ly adopted. The problem had devolved, in ef- 

tons in 1940) meant that a trenendous expans- fect, into a race between the dwindling stock 

ion must take place before the output of syn- pile of crude rubber on the one hand and the 

thetics could begin to meet theincreasing de- productive capacity of the synthetic rubber 

mand. plants to supply a substitute, on the other. 
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When it is realized that 87% of the natural 

rubber used for defence purposes (Governnent 

requirements) in March, 1942, was used in the 

manufacture of military tires, the importance 

of the conservation steps insofar as tires 

were concerned cannot be over-emphasized. 

The fact that by mid-summer of 1944, the 

productive capacity of the synthetic rubber 

producing plants in U.S. and Canada had reac- 

hed a point sufficient to supply the Allied 

requirements and that the Tire Industry had 

successfully adapted the synthetic product for 
military tire usage, may be claimed to have 

had an important bearing on the effective pro- 

secution of the war. 

In this section dealing with development 

of military tires during war years,the princi 

pal steps taken to conserve naturalrubber are 

outlined,followed by a discussion ofthe ste] 

of conversion to synthetic rubber. 

CONSERVATION MEASURES . 

1. Replacement of Run Flat tires and Cross 
Country or General Purpose Pneumatic tires 
in Canada by conventional Highway tread 
fares, 一 一 一 一 -一 

Based on test results indicating that gr 

ly improved mile 

from the use of conventional tires on mi- 

expected 

litary vehicl , Which were operating оп 

improved roads, steps were taken early in 

1942, to provide sufficient such tires to 

replace all R.F, and C.C. or G.P. tires in 

use in Canada. In this way, R.F. tires, 

with much higher crude rubber content, 

could be saved for use on combat vehicles. 

At the same time, C.C. or G.P. tires were 

freed for u: 
ations where the bold tread pattern pro- 

in actual theatres of oper- 

vided essential traction, 

It is, of course, impossible to estimate 
the actual savings in crude rubber usage 

by any one conservation measure. However, 
some idea of the magnitude of the change- 
over program made on Canadian Armyvehicles 

in Canada can be gained from the fact that 
more than 22,000 tires were replaced. 

REFERENCES. 

D.M.&8. File 73-T-35, D.D.P. 42-181. 

lacement of Run Flat Tires as Original 
Equipment, |... 70 2 —— 
Faced with the drastic curtailment in the 

3. 

supply of crude rubber at the end of 1941, 

the decision to equip the majority of mi- 

litary vehicles with tires of Run Flat 

construction had to be reconsidered, The 

R.F, tire used from 50% to 60% more rub- 

ber in its construction than the regular 

Pneumatic tire in the same size. Here 

an opportunity to save a very considerable 

volume of crude rubber, In Vatel 625, da- 
ted March 23rd,1942,British Ministry of 

Supply agreed to limit the use of R.F. tires 

to the following types of vehicle 

a. Wheeled armoured fighting vehicles in- 

cluding armoured command vehicles. 

b. Car Light Reconnaissance. 

c. 6-Pdr. Portee Vehicles, 

Immediate action 

this ruling. In the c 

taken to implement 

of many vehicles, 

it involved the development of a spare 

tire carrier, since vehicles equipped with 

R.F. tires were not always provided with 

a spare tire, 

REFERENCES - 

D.D.P. 42-180, 0.0.1, 42-573, 42-601, 
D. of Mech. Letter 10 Apr.'42, on D.M.4S. 

File 73-T-35. 

Conventional Tread tires on front wheel 
positions, — 一 

At the sane time regular pneumatic 
tires were approved for the majority of 

vehicles to replace Run Flat tires, it wa: 

agreed to apply conventional tread tire: 

to front wheel positions. This was a ti 

porary measure due largely to shortage of 
mold equipment for the production of cross 
country or general purpose tires. Tires 
applied to rear wheel positions and the 
spare tire were of cross country tread 
pattern, 

REFERENCES. 

D.D.P. 42-180, Vatel - 625. 

Although remaining a somewhat contentious 
question and never completely agreed upon 

in U.K. and Canada, decision was made to 

apply cross country tires with chevron 

type treads so that the open end of the 

chevron contacted the ground first. Ins- 

truction letter No.7,dated March 3rd, 1941, 

indicated longest life and best perforn - 

ance could be expected fron cross country 



tires applied in this manner when the ve- 

hicle was operating mainly on hard sur- 

faces. It was admitted that sone tractive 

effect was sacrificed when the vehicle 

operated in off-the-road service since 
the tread would not clean itself as orig- 

inally intended by the manufacturer. 

It is questionable whether this ruling 
was very effective in conserving rubber, 

and field maintenance nen were encouraged 
to move tires from wheel to wheel without 

regard to the direction of rotation ofthe 

tire itself, This "switching" of tires be- 
tween various positions has always been 

considered good commercial practice to 

equalize tread wear. 

Reduction in Crude Rubber Content. 
Considerable saving in crude rubber was 

made ty introduction of reclaim rubber into 

the tread and friction compounds. Amount 

of reclaim used was controlled by volume 

percentage in relation to crude rubber ac- 

cording to the following schedule. 

£ By Yolune 
New Rubber Whole Tire 

Becan 

7 ο 

For Truck 

Frictions 

An estimated scale of expected mileages of 

the various grad 

the 'A' grade as 100%. It was agreed that 

set up, based on 

a minor reduction in tread wear was accep- 

table in consideration of the consequent 

increase in unit quantities. 

On February 19th,1942, tread and friction 
compounds were approved for Var Department 
tires (regardless of tread type) as out- 

lined in the following chart. Commercial 

sizes were degraded along similar line: 

with the amount of reclaim introduced into 

the tire dependent on the severity of the 

service in which the tires were to be us- 

ed. In the principal military sizes the 

'A' grade friction compound was maintained 

6. 

Size 
7.00-18 

8.25-10 

9.00-13 

9.00-16 

d 

9.25-16 

10.50-16 

10,50-20 

13.50-20 т т т ш w 

to ensure a high grade carcass suitable for 

recapping. Over: indicated as Reports 

that a considerable percentage of mili- 

tary tíres were damaged through various 

causes before the tread had worn smooth. 

From this fact, it would appear that the 

reduction of crude rubber in the tread 

was fully justified as a measure of rub- 

ber conservation. To effect a similar 
reduction in carcass friction quality in 

military tires would have been too dan- 
gerous to contemplate without an extens- 

ive test program, for which facilities 

could not be made available at the ti 

REFERENCES 
D.C.l. 42-153, D.C.I. 42-472. 

Reduction of skid Depths. 
A volume savings in crude rubber consump- 
tion per unit was accomplished by a reduc- 
tion of the skid or pattern depth in War 

Dept. cross country tires, Standardized 
skid depths were adopted for all War Dept. 
tires produced in Canada based on the mea- 

surements agreed upon between U.S.and U.K. 

for lend lease tire 

Maximum permissible skid depths taken at 

the mold cavity centreline,were set up as 

outlined in the following schedule: 

Tire Size Max. Skid Depth 
-at Centreline 

7.00-18 4535" 

8.25-10 $4470" 

9.00-13 4535" 

9.25-16 4.585" 

9.00-16 «6203 

9.00-20 .620" 

10.50-16 645" 

10.50-20 2645" 

12.00-20 700% 

13.50-20 800" 



Two methods were used by the manufacturers 

to accomplish the reduction of skid depth 

opted for R.F. tire production only, and 

were never applied to regular pneumatic 

required. In the main, molés were recut tires, 

to secure the correct depth, but at least 

one company replaced moldinserts with new 5. Field Maintenance. 

inserts made to the new measurement. 
As an example of thesavings in crude rub- 

ber accomplished by the reduction of skid 

depth, the average crude rubber consumpt- 

ion for the 10.50-20 C.C. tire was cut 

approximately 3 lbs. per unit or 6%. 

BEPERENCES 
Minutes of Meetings held in Ottawa to dis- 

cuss progress in reduction in crude rub- 

ber requirements in Government specifica- 

tions. 17 Feb. '42 and 27 May '42. 

Minutes March 23/43 Meeting of 

Stendards Committee (Akron). 
D.M.& 5. File 73-7-35 - Jansen to Major 

Cumner, 28 May '42. 

7. Introduction of Metal Beadlocks to replace 

Defence 

Although the wide usage of R.F. tires on 

military vehicl 

outlined in (2) above, an important s. 

ings in crude rubber was made by the in- 

was being curtailed 

troduction of a metal beadlock to replace 
the rubber beadspacer previously supplied 
with R.F. tires, 
In May, 1942, the low-flange hinge type 
metal beadlock was approved for service 
use in the three principal sizes of R.P. 
tires: 9.00-16, 9.25-16 and 10.50-20, and 
as a consequence, it was necessary for the 
Canadian Industry to adopt standardized 
bead profiles for R.F.tires to permit the 
satisfactory use of metal beadlocks. Clo- 
ser tolerances in regard to bead widths 

were adopted based on standards establish- 

ed by the Defence Standards Committee of 

the Tire and Rim Association March 23rd, 

1942, as tabled below: 

Tolerance 
Tire Bead One Two Radius Control 
Size Width Bead Beads Had. Center 

7.00-18 1.20 3.06 2.08 1.75 18.25 1" 

8.25-10 1,50 $.06 2.08 1.56 10.25 1" 

9.00-16 1.50 2.06 2.08 1.75 16.25 1" 

9.25-16 1.25 2.06 2.08 1.56 16.25 1" 

Mention should be made, in any study of nb- 

ber conservations measures, of the steps 
which were taken by the Canadian Arny to 

"conserve" vehicle tires already in oper- 

ation 
Tire maintenance had been the responsibi- 

lity of the Ordnance M.T, officers up to 

this time, but early in 1942,the critical 
rubber supply situation demanded closer 

supervision of tire u: andarrangenents 

were made to have a special tire mainten- 

ance officer for each military districtin 

Canada. Experienced tire men, the inspec- 

ting officers vere detailed to educatethe 

maintenance staffs in each unit in proper 

tire maintenance methods, supervise the 
tire work shops and generally control the 

use of tires in military operations. 

Through the issuance of Canadian Armylocal 

Ε.Π.Ε. Instructions and the monthly publi- 

cation "CAM", details of proper tire main- 

tenance were given wide circulation. Through 
these mediuns, it was possible to stress 
conservation measures, outline improved 

service methods and draw attention to any 

changes in construction involving special 

application in the field. 
Recapping and repair depots were establis- 

hed at several points in Canadato provide 

adequate service facilities, Closer atten- 

tion vas paid to routine tire inspection 

to ensure that repairing and/or recapping 

was carried out at the proper time. By 

this closer supervision of general tire 

usage, the average military tire life was 

increased considerably. 

Tire inspection and maintenance in over- 

seas operations were under the control of 

the British Army Staff,although the Cana- 

dian Army did establish one tire repair 

depot in Fngland, 
Mobile repair units - tire repair equip- 

ment mounted on asingle vehicle or series 

of vehicles - were introduced to fill a 

10.50-16 1.70 2.06 2.08 2.00 16.50 1" real requirement in tire maintenance in 

10.50-20 1.70 2.06 2.08 2.00 20.50 1" the field. 

The British Army used a series of five 

yt let 4 
The above bead width measurements were ad- эне экеи чина тер να 



and repair equipment with other ne. sary 
supplies. The U.S. had developed a two 

vehicle combination, which when set up, 
made use of a tarpaulin "marquee" between 

the two vehicles to provide working quar- 
ters. Technical Officers at Directorate 

of Mechanical Engineering designed and 

produced a pilot model of a repair unit 
on a single vehicle. This compact little 

unit had many advantages but, unfortunate- 

in time for a ly, did not arrive overs 
complete trial under battle area condi- 

ИШ 
Pd pa 

tions. Theoretically, the small compact 
unit, built on a chassis of sufficient 
carrying capacity, could be used to advan- 
tage in forward a; S. In fast moving 

Operations, base tire repair depots were 
left far in the rear and could not be 
easily moved from place to place, whereas 
the mobile units were quickly set up or 
dismantled, 

REFERENCE. 

D.N.D. File - H.Q. 38-72-384-37. 

ABOVE - Tire Repair Shop at Central Mechanization 
Depot, London. 

BELOW - Mobile Tire Repair Unit with sides of body 
opened. 







DEYLLOPMENT DURIKG WAR YEARS. (CONT'D) 

CONVERSION OF WAR DEPT. TIRES TO SYNTHETIC 
ыш , — — 

Synthetic rubber differs from natural rub- 

ber in many essential characteristics, and 

eritical problems in processing and hand- 

ling of synthetic compounds confronted the 

manufacturers as they started in to subs- 
titute synthetic rubber in whole or in 

part for the crude rubber previously used, 

In handling this difficult situation, it 

was natural and imperative that Industry 

should pool its technical knowledge and 
work together. 

In Canada, the Rubber Conservation and 

Technical Committee was established to 

analyze jointly the problems affecting 

the Rubber Industry and to 

ber Controller, 
Problems relating specifically to tires 

and tubes were handled by a special Sub- 
Committee, This Committee met at fre- 

or 

sist the Rub- 

quent intervals with representativ: 

A.E.D.B. to discuss technical problems 

and initiate necessary action, 

Regular minutes of the! 

prepared and copies are on D.M,48, File 

73-1-85. 

meetings were 

Development of Test Progran. 

With the first trials of synthetic tires, 
both in U.S. and in Canada, it became ap- 

parent that an extensive test program 
would be necessary to assist Industry in 

carrying out the conversion program, The 

urgency of the situation and the fact that 

military type vehicles were not available 

to Industry for individual company road 

testing, made it necessary for A.E.D.B, to 
arrange facilities for large scale road 
test operations for the entire Canadian 
Tire Industry. Suitable year-round test 
facilities were not available in Canada 
and arrangements were made to use U.8.0rd- 
mance Proving Oround at Camp Normoyle. 
U.8. Ordnance lected Camp Normoyle, San 

Antonio, Texas,as the base for their road 

test operations for the following reasons: 

(a) ather suitable for year-round test 

operations, 

(b) Relatively high aver: tenperatures, 
(е) Suitable terrain to provide all varie 

ta 
Details of arrangenents with U.S.Ordnance 

of road conditions desired. 

and besic data regarding the test program 

are covered in complete detail in "Report 

on Canadian Synthetic Rubber Development 
Program" (E-552, November, 1945). 
The magnitude of the development program 
necessary to prove the adequacy of synthe- 
tic tires for military use can be indica- 

ted by these statistics: 
- BO C.M.P. vehicles in Canadian test op- 

erations with some of the vehicles run- 

ning more than 100,000 miles, 
- more than 5,000,000 vehicle test miles, 
- more than 20,000,000 tire test miles, 

- more than 4,500 experimental tires road 

tested, 
road, paved highway and rough cross 

lected in varying per- 
to simulate as 

country а: were 

centages as test cour! 

closely as possible actual conditions un- 

der which tires might be required to oper 

ate in The Normoyle course 

by 

all who had an opportunity to go over the 

was considered a severe test of tiri 

cour: More than 2400 springs broken on 

during the test operat- 

ions is testimony of test course severity. 

Canadian vehicl 

Technical Development. 

‘The introduction of synthetic substitutes 
into the manufacture of tires involved « 

great deal more thanthe replacement, pound 

for pound, of the crude rubber previously 

used, The Industry, therefore, approached 
the problem by a series of steps, each 
step involving an increasingly greater 
percentage of synthetic. In smaller sized 
tires, it was possible to produce an ade- 
quate tire using 100% synthetic, In lar- 

yr military truck tires from 70% to 90% 

synthetic was used satisfactorily. 

For of identification, each stage was 

given a code number as outlined in the 

following schedule: 

- Approximately 65$ of Rubber Hydro- 

carbon used in the tread was GR-8 

synthetic, but 100% natural rubber 

carcass was retained. This involved 



the use of approximately 35-40% synthetic 

content overall depending on thetire size. 

5-7 - The same crude rubber ceiling was 

used as for S-5, but the synthetic 

rubber used was not restricted en- 

tirely to the tread but distributed 

throughout the casing at the manu- 

facturer 
8-6 - Approximately 70% GR-S synthetic 

and 30% crude rubber was used, dis- 

discretion. 

tributed throughout the casing at 

the manufacturer's discretion. 

S-9 - Approximately 80% GR-Ssynthetic and 

20% crude rubber was used, distribu- 

ted throughout the casing at the 

manufacturer's discretion. 

S-4 - Approximately 90f GR-S synthetic, 

and 20% crude rubber used, dis- 

tributed throughout the casing at 

the manufacturer's discretion. 

8-8 - Approximately 92-1/2% GR-Ssynthetic 

and 7-1/2% crude rubber, distributed 

throughout the casing at the manu- 

facturer's discretion. 

100% GR-S synthetic, A small per- 

centage of crude rubber (average 

1.25 )was permitted inthis construc- 
tion for use in production of ce- 

ents required. 
It was possible, of course, to by-pass 

many of the conversion steps in the deve- 
lopment of suitable compounds for use in 

the more lightly loaded smaller sized 

tires, For purposes of exanple, a detai- 

led study of the development offour sizes, 

representing an important part of the mi- 

litary tire requirements, 1s outlined. Two 

5 

ON THE LEFT IS A SCENE ON THE GRAVEL ROAD. 
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of these sizes (6.00-16, 7.50-20) were 

converted to GR-S synthetic based on tests 

carried out by U.S. Ordnance and covered 

by R-l orders, issued by W.P.B., in Wash- 

ington, D.C. No attempt was made to dup- 

licate U.S.tests and Canadian conversions 

were made on issuance of Rubber Conservi 

tion Orders by the Rubber Controller fol- 
lowing the R-l orders, The other two sizes 

(9.00-16, 10.50-16) were converted as a 
result of Canadian test program. It might 

be noted that all conversions in commer 
cial sizes were blanket conversions, man- 
datory for all Manufacturers at the same 

time. For the special War Dept. 

conversions were almost invariably based 

sizes, 

on road test results and approvals gran- 

ted to individual conpani: 

formancı 

as test per- 

so justified. 

6.00-16 4 Plyand 6 Ply(All Tread Patterns) 

The first tests of tires of this size were 

run on tires manufactured in 8-5 construc- 

tion, i.e. 100% GR-S synthetic tread on a 

100% crude rubber carcass, These tests 

were carried out in the summer of 1942,at 
Camp Seeley in California, and later at 

Camp Normoyle in Texas. The first tests 
on S-5 showed such promising results that 

a jump was made immediately to 85-3, 1.0. 

1OOf GR-S synthetic in tread and carcass. 
On vehicles operating at 50 m.p.h., and 

atmospheric temperatures up to 115% these 

100% synthetic tires proved to be quite 

satisfactory with mil averaging bet- 

ween 13,000 and 15,000. Numerous recheck 

THE OTHER PICTURE GIVES AN INDICATION OF THE ROCK 

LEDGES AND LOOSE BOULDERS ENCOUNTERED IN THE CROSS COUNTRY PORTION OF THE COURSE. 







2) 

tests were made confirming the initial 
results obtained on this size, 
Therefore, adopting U.S. 
Canadian manufacturers were able to start 
production of S-3 tires in the 6.00-16 
and other passenger car sizes as well as 

specification, 

truck tires up to 7.00 size,almost as som 
as the synthetic rubber was available in 
production quantities. 

By Rubber Conservation Order No. 65, ef- 

fective July Ist, 1943, 
synthetic was made mandatory in all sizes 

up to 7.00. 

conversion to 5-3 

7.50-20/34 x 7 10 Ply (Mud & Snow & Hi, 

First tests by U.S. Ordnance in this size 
were run in May, 1942, using as with the 
6.00-16, ап 5-5 construction, (100% syn- 

» 

Speeds were maintained at 35 m.p.h., and 
the course included 10f gravel but no 

cross country terrain, Severe cutting and 

thetic tread on a natural rubber carci 

cracking developed in these initial tests. 
The test was repeated involving sone cross 

country terrain, but again the tires fall- 
ed at carly mileages due to 
cutting, cracking and chipping which took 

place, 
These tests demonstrated one of the prin- 
cipal weaknes: 
duced resistance to cutting, chipping and 
cracking, both on the highway and 
country, Synthetic rubber has poor t 
resistance,which means that once a slight 
cut or crack has started it 1s subject to 
rapid growth. 
Industry chemists worked intensively on 

the severe 

of synthetic rubber - re- 

cross 

this problem of tread cracking, and grad- 

ually developed a 100% tread 

compound which rendered quite adequate 

service. 

For the first tests involving synthetic 

rubber in the carcass of the tire, test 

synthetic 

tires were prepared in 5-4 construction 

(90% synthetic, 10% crude). 

this construction occurred at early milea- 

Failures in 

ges due to bruise breaks, heat blowouts 

and separation of the tread from the car- 

cass. It was found that synthetic tires 

developed a higher operating temperature, 

which was basically responsible for ex- 

cessive heat build-up and blowouts. 

(3) 

Several important steps were taken to 

combat these causes of premature tire 

failure, as follows: 
(a) The allowable natural rubber was used 

mainly in the region of the last two 
plies and breakers, where it was of 

the most help in resisting heat and 
hence, combating separation, The in- 
dustry chemists also worked out new 

compounds to operate at lower temper- 
atures, thereby resisting heat fail- 

ure 
(b) Extra reinforcing plie: 

the crown of the tire, known as 

extending ac- 

ross 

"cap plies", were introduced, 

(c) Rayon cord was introduced into the 

body pli 

Thi constructional features and better 

compounds Improved the synthetic truck 

tire to the point that 1t was delivering 

mileages closely comparable with natural 

rubber tires in normal military service. 

In Canada, production of the 7.50-20/34x 

7 tire was converted to an 8-6 construc- 

tion in September, 1943. 

yon cord was not available for this tire 

At this time, re 

since the limited rayon supply was requir 

but by the 

availablein suf- 

ed for more essential usa 

middle of 1944, rayon w 
ficient quantity for use in the 7.50-20/34 

x 7 tire. 

In October, 1944, 
crude rubber conservation, this size was 

a further step in 

converted to S-4 rayon construction where 

it stayed until the end of the war. 

9,00-16 10 Ply Cross Country War Dept. 
A LÁ 

This tire was a special War Dept. si. 

and had no counterpart in the U.S. line- 

up. It was used ona wide variety of 

C.M.P. vehicles and was selected by 

A.E.D.B. as one of the three War Dept. 

tires to be intensively road tested. It 

was agreed that other smaller section War 

Dept. tires of lesser load carrying abil- 

ity could be converted to synthetic on 

the basis of test results on the 9.00-16 

10 Ply tire, 

vehicles were used at Normoyle for tests 

of the 9,00-16 tire, 

C.M.P. 4x4 General Service 



Initial Tests. 09.00-16 т.р. тіге). 

The first test on thissize was applied on 

May 3rd, 1943, Tires were mode in an S-5 

cotton carcass construction (100% synthe- 

tie tread on 100% crude carcass). Course 

included 70% Highway, 15% Gravel and 15% 

Cross Country area. Results were not con- 

sidered sufficiently satisfactory to war- 

rent production approval. Cutting and 
cracking of the tread was severe but the 
principal cause of failure was brui: 

breaks. 
In view of results of first test, tires 

of lower synthetic content (8-2 - 65% of 

tread was synthetic) were applied on test. 

Results of this test were more uniformly 
satisfactory in relationto the crude con- 

trol tires and in view of the urgent need 

to conserve crude rubber, production app- 
roval release оп 8-2 construction were 

issued on July 2nd, 1943, to the four 

participating companies, Dominion, Dunlop, 

Firestone and Goodyear. 
From examination of the tires returned 

from the first test, the manufacturers 
were able toincorporate some improvenents 

in the tires for arepeat test on 5-5 con- 

struction, Satisfactory results were ob- 

tained and production approval releases 

were given on August 17th, 1943, for pro- 
duction of 9.00-16 in 8-5 construction. 

On the basis of the results on the 9.00- 

16 10 Ply W.D. tire, production releases 

were also given toall producing companies 
in 8.25-10, 9.00-13 and 9.25-16 War Dept. 

C.C. tires, without the necessity of act- 

ual separate tests. 

Conversion to 8-6 Cotton. 

Moving into the next stage of conversion, 

S-6 cotton tires were applied on test. 

High ambient temperatures (90°F to 100°F) 

and uncontrolled speeds resulted in very 

erratic and unsatisfactory performance. 

Bruise breaks, tread separation and tread 

cutting and cracking were the principal 

causes of failure. 

Introduction of Rayon Fabric. 

Rayon fabric was introduced for the first 

time replacing cotton in the body plies 

and breakers in a test on 5-6 (70%) syn- 
thetic tires, Greatly improved results 

indicated the marked superiority of the 

rayon fabric, Two of the participating 
companies, Dominion and Firestone, showed 

in excess of the crude cotton 
and production approval re- 

s were issued to these two conpanies 
on November 22nd, 1943, for conversion to 
this construction, 
On the advice of the Rubber Controller 
that rayon could not yet be allocated to 
the 9.00-16 10 Ply W.D. tire, a repeat 
test in S-6 cotton cord construction was 
applied, Cap ply construction was used 
in these test tires for the first time in 
this size. Results were much more satis- 

factory than in previous S-6 cotton test, 
and one company, Dominion, given pro- 

ductionapproval release for 10 Ply (2 Caps) 

5-6 cotton carcass construction based on 

this test. 

So that facilities could be devoted en- 

tirely to the testing of 10,50-16 and 

10.50-20 tires, further development work 

on the 9,00-16 tire was suspended during 

the first quarter of 1944, During this 

period, supply of rayon increased suffi- 

ciently to permit its allocation for the 

9.00-16 tire and development work on 8-6 

rayon tires was resumed. In themext tests 

applied, carcass breaks were considerably 

reduced 1n number with the use of rayon 

fabric in the body plies. However, many 

tires were being injured by being cut 

through. Stones tended to lodge in the 

tread cuts or cracks and eventually work 

through the tire cords. Cutting and crack- 

ing was,however, not nearly as severe 
in the original tests, indicating improved 
tread compounds. Dunlop and Goodyear were 

granted production approval release on May 

24th, 1944, in 8-6 Rayon construction, 

Conversion to S-# Rayon- 

with all companies approved on S-6 rayon 

construction, the next step was to 5-4 

(90% synthetic). Tires were produced in 

both 10 Ply (No Cap) and 10 Ply (2 Cap) 
construction. Actually, the results show- 

ed no superiority in the 10 Ply (2 Cap) 



construction,and production was, therefore, 
confirmed in the 10 Ply (No Cap)construc- 

tion for the 9.00-16 П.р. tire. In this 
first test of the S-4 construction, re- 

sults were very satisfactory for Dominion 
and Firestone tires. However, by joint 

Industry - A.E.D.B. agreement production 
was withheld pending the 

results of a confirmation test. 

By this 

synthetic ires weregiving average mil 

approval rel. 

tage of testing, some groups of 

in practically every test higher than the 

crude cotton tires being used as control 

tires. No change in course percentages 

was made, with the 9,00-16 tests a 

operating on the 70% Highway, 15% Gr: 

and 15% Cross Country cour: 

Excellent results were attained in a re- 

peat test on S-4 rayon construction and 
based on this test, all 9.00-16 W.D. pro- 

ducers, Goodyear, Dominion, Firestone, 
Dunlop, Seiberling, were given production 

approval release, March 12th, 1945, 

Conclusion. 

The test program carried out to complete 

the conversion ofthe 9.00-16 W.D.has been 

outlined in some detail, The Industry de- 

velopment staffs had to take every possible 

measure to produce adequate tires using 

the smallest possible percentage of crude 

rubber, Improvements in compounding and 

in factory processingmethods were coupled 

with changes in fabric,and sometimes mold 

design to achieve the desired end. 

(4) 10,20-16 C,C, War Dept, Tire. 

Problems encountered in the developmentof 
an adequate 10.50-16 Cross Country syn- 

thetic tire for military use were much 
more difficult than those encountered in 
developihg the 9.00-16 synthetic tire. 

This was due largely to the load factor 

involved, Whereas the 9.00-16 tire carry- 
ing its rated load of 3080 1bs., was only 

7% overloaded according to Tire and Rim 
Association standards; the 10.50-16 tire 

carrying 5150 lbs. was 38% overloaded. 

Both tires were used on the same wheel, 
6.00-16 x 13". Actually, commercial prac- 

tice would recommend at least a rim width 

of 7.33" for the 10.50 cross section tire. 

It is felt thát this narrow rim width ac- 
centuated the problem for this heavily 

loaded tire. 
More than 50 test projects were establish- 

ed and run in the program of developing 

tisfactory synthetic militarytire in 

NORMOYLE TEST COURSE 

TEE 3 TON VEHICLE HAS JUST COME UP A 19° GRADE - TYPICAL OF MANY STEEP GRADES IN 

THE CROSS COUNTRY PORTION OF THE TEST COURSE. 





the 10.50-1€ size. Construction for the 

10.50-16 was finalized on 5-6 rayon (70% 

ОВ-5 synthetic overall), Tests were act- 

wally run in $-4 construction (90$ synth- 

etic) and 5-9 construction (approximately 

80%) but results did not permit conversion 

beyond the 5-6. Fortunately, the supply 

Of crude rubber was sufficient to enable 
the continued production of both the 

10.50-16 and the 10.50-20 tiresin the 8-6 
construction. 

Erelininary Tests. 

Tires were produced in 5-5, 5-2, and 
8-6 constructions for the first test pro- 
jects. Tires built to 5-5 construction 
were applied on test on May 3rd, 1943. Re- 
gular U.S. Ordnance course, involving 70% 
Highway, 15% Gravel and 15% Cross country 

area, was used for this initial test. 

Speeds were restricted to 30 m.p.h. Re- 
sults from this first test were very dis- 
appotnting with the majority of the tires 
failing at early mileage due to carcass 
breaks. Tread cutting and cracking was 
not too severe, but this was due largely 
to the fact that the tires had failed at 
such early milesi 
The tires in $-2 constructionwere applicd 
at once and while the results were not ai 

desired, production appro- 
val releases were given to four (4) cpn- 
panies, Dominion, Firestone, Goodrich and 
Goodyear on August 4th, 1943, based on 

satisfactory 

the urgent need of effecting immediate re- 

duction of crude rubber usa; 

Reduced Loads. 

Unsatisfactory performance resulted inthe 

second test оп 8-5 construction. Consid- 

eration was given to the recommendation 

of the Tire Technical Committee to reduce 

the load under which the 10.50-16: tire 

was being tested, The Industry contented 

that it was impossible to evaluate the 

service of the synthetic tread when the 

tires were operating only very limited 

mileage due to carcass failures. Accor- 
dingly, tires in S-6 construction were 

tested at a reduced load of 4500 lbs. and 

a repeat test on the S-5 construction was 

run at 4,000 lbs, In this latter test, 
one company,Goodrich, showed satisfactory 

results and production release оп 5-5 соп- 

struction was given to this company on 

August 17th, 1943. 
It might be noted that cap ply construct- 

ion was used by the Goodrich Company in 
the preparation of the tires for thistest 

Project. The results indicated the mark- 

ed advantage of this construction in the 

10.50-16 tire and these results were con- 

firmed in later tests. 

Several tests were run with the tires op- 
erating at the reduced load of 4,000 lbs. 

with all companies' tires showing improved 

performances, However, on September 23rd, 
1943, British Ministry of Supply represen- 

tative refused to accept tires which had 

been approved for production as a result 

of test projects run at the reduced loads. 

Accordingly, all production re: on 8-2 

'e rescinded and 

production of military tires in this size 

and 5-5 constructions 

was resumed using A.B. crude. From this 

point on,all testing was done at the full 

rated load of 5150 lbs, 

Approval for Cap Ply Construstion. 

Based on the results achieved by those com 

panies which had introduced cap ply con- 

struction into the 10.50-16 tires, this 

construction wi approved for all produc- 

tion. Tests were run at later stages in 
an attempt toascertain relativeadvantages 

of the 12 Ply 2 Cap construction versus 

straight 14 Ply construction. Due to in- 
definiteness of the results attained, pro- 

duction of the 10,50-16tire was continued 

on the 12 Ply 2 Cap construction, 

Introduction of Rayon. 

Rayon fabric became available in limited 

quantities early in the fall of 1943 and 

was immediately incorporated into the 
10,50-16 test tires. Practically all tests 
from this point on were of 8-6 rayon tires. 
Steady improvement in test results could 
be noted. On January 12th, 1944, Dominion 
were given production approval release on 
8-6 rayon tire. At the same time, Dominion 
and Goodrich were given production approval 



release for the 8-6 cotton tire. Ray- 

on was still in very short supply and 

quantities were not sufficient as yet for 

all 10.50-16 production by all companies. 
On Pebruary 25th, 1944, Firestone, Goodrich 

and Goodyear qualified for production app- 

Toval re: for the 8-6 12 Ply2 Cap ray- 

on tire. 

CaCa Tread Design Recuts. 

During the initial sta 

was veryevident that the inherent tendency 

of testing, it 

of the 100% synthetic treads to crack was 
considerably aggravated by the presence 

of acute tread bar angles and sharp radii 
fillets. As a consequence, certain manu- 

facturers reworked their existing tire 

molds rounding out tread bar angles and 
increasing fillet radii. This was of con- 

sierable help in reducing the tendency 
to tread cracking. Tires built in the re- 
cut molds 'espplied on test and as soon 

as satisfactory performance was indicated, 

the changes were made in all production 

molds, This change in mold design should 

notbe confused with the reduction in skid 

depths of cross country treads which 
carried out as a rubber conservation mea- 

sure. This recutting of the molds was a 

step to improvesynthetic tire performance 

and was carried out only 1n those molds 

where improved performance of the synthe- 

fie tire could be expected. 

ILLUSTRATION SHOWING EFFECT ON MOLD RECUT 

ON 10.50-16 GOODRICH TIRES. 

Change in Test Course. 

A special series of tests, under Project 

No, CN-17, run in the fall of 1943, 

employing only ABerude rubber tires. This 

was done to evaluate the effect of vary- 

ing course percentag: on tire performance, 

The basic cour: setup by U.S, Ordnance 
involved theuse of 70% Highway, 15% Gravel 
and 15% Cro 

from theatre 
Country. Overseas Reports 

of operations had indicated 
that load carrying vehicles were operat- 

ing to a considerable extent on improved 
roads and that percentagewise,cross coun- 
try mileages did not reach ‘more than 5f 

of total mileage travelled, Tests were 

run using a course made up of 70% Highway, 

25% Oravel and 5% Cross Country. In other 

tests, the elimination entirely of the 

cross country course indicated that the 
sustained operation on highway and gravel 

induced a higher percentage of tread 

aration failures, 
As a result of these special course deve- 

opment tests, the percentages used for 
the 10.50-16 and 10.50-20 tests were chan- 
ged to the following: Highway 70%, Oravel 

25%,Cross Country 5%. All tests in these 

siz after December, 1943, were run at 

these course percenta; 

Every effort was made to control careful- 

ly allvariable factors affecting the test 

results. Loads, speeds and course percen- 

tages were checked closely, It was impos- 

sible to keep in uniform condition the 

gravel and cross country portions of the 

course, and, of course, seasonal tempera- 

ture changes affected test results to a 

marked degree, 

Comparison with Crude Tire Performance. 

To evaluate theeffect on tire performance 

of the changes in weather and course, it 
was the policy of A.E.D.B.to use in every 

testproject a set of AB crudectton tir 
as "controls", The varying compounds and 

constructions used in the synthetic tiri 

made it difficult to compare results of 

successivetests without the naturalrubber 

control tires. To eliminate the variations 

between crude rubber tires from different 
manufacturers, control tires for the 10.50- 
16 tests were all supplied by one company. 





Sinilarly in the 9.00-16 and 10.50-20 

tests, crude control tires were also sup- 

plies from one manufacturer, 
The performance of AB crude cotton tires 

had been considered adequate for nilitary 
service prior to the introduction of syn- 

thetic and was used, therefore, as a mea- 
suring stick ofthe performance of the syn- 

thetic tire 

A study of all 10,50-16 S-6 rayon tires 

which were road tested during period Dec- 

ber, 1943 to December,1944, as compared 

with the crude control tires which ran at 

the same time,shows a favourable сопрагі- 

son for the synthetic tires: 

10.50-16 C.C. 12 Ply 2 Cap S-6 Rayontires 

- 4376 miles (335 tires), average nile 
10.50-16 12 Ply 2 CapAB Crude Cotton tir 

- 4282 miles (60 tires), average mil: 

Conclusion. 

All manufacturers were producing 10.50-16 

8-6 rayontires by June 1944, under D.C.I. 

or D.D.P. approval. Introduction of rayon 

fabric, cap ply construction, improved com= 

pounding and processing methods allplayed 

a part in thelong step from the first dis- 

couraging tests onsynthetic tires in this 

size. 

EINAL CONVERSION POSITION + 

SYNTHETIC CODE, FABRIC TYPE AND SOURCE 
SHOWN FOR EACH SPECIAL VAR DEPT, TIRE, 

Regular Pneumstie Type (Cro: Country 

8,25-10 8 Ply C.C. S-4 Cotton. 

Source - Firestone, 

9490-11 6 Ply C.C. S-6 Cotton. 

Sources - Dominion, Firestone, Goodrich, 

Seiberling. 

2,00-16 9 Ply (2 Caps) M&S N.D.S-8 Cotton. 

Source - Goodyear. 
2400-16 10 Ply C.C. 8-4 Rayon. 

- Dominion, Dunlop, Firestone, 

Goodyear, Seiberling. 

925-16 8 Р1у С.С. 8-4 Вауоп. 
Sources - Dunlop, Firestone, Goodyear. 

10,50-16 12 Fly (2 Сарз) С.С. 5-6 Rayon, 

Sources - Dominion, Dunlop, Firestone, 

Sourc: 

Goodrich, Goodyear, Gutta Percha. 

10250-20 12 ply C.^. S-6 Rayon. 
Sources - Doninion, Dunlop, Firestone, 

Goodrich, Goodyear, Gutta Perche, 

Seiberling. 

1340-20 20 Ру С.С. S-7 Rayon. 
Sources - Dominion, Goodyear. 

id > 

9400-13 6 Ply Hwy. 5-7 Cotton. 

Sources - Dominion, Seiberling. 

2400-16 10 Ply Hwy. S-6 Rayon. 

Sources - Dominion, Firestone, Goodyear, 
Seiberling. (Seiberlingmt yet 
approved by test in S-6 const- 

ruction). 
2125-16 8 ply Hwy. 5-7 Cotton. 

Source - Firestone. 

10,50-16 12 Ply 2 Caps Hwy. 5-6 Rayon. 
Sources - Doninion, Firestone, Goodrich. 

Only Goodrich approved in this 

8-6 construction by test, 

一 一 一 -一 一 一 一 一 - 

2.00-18 R.F, B 7 B Cotton, 
Source = Dunlop. 

8425-10 Rak. C * B Cotton. 

Source - Firestone. 

9400-16 R,F. B * B Cotton. 

Source - Goodyear. 

25-16 RıF. B * B Cotton. 

Source - Goodyear. 

10450-20 B.F, B * B Cotton. 
Source - Goodyear. 

1350-20 Β.Σ. Β * B Cotton. 

Source - Goodyear. 

It will be noted from the above schedule 

that R.F. tires remained on natural rubber. 

Several tests were made on the Indoor 

Bureau of Standards machine and also at 

Normoyle in an attempt to effect a con- 
version to synthetic. The 825-10 Е.Р. 
tire in S-4 construction gave satisfactory 

performance on indoor tests, but no faci- 
litte: 

Tests were run at Normoyle on both the 

9.00-16 and 10.50-20 R,F. tires. Results 
on the 9.00-16 tire in 8-6 construction 

were promising and conversion to this con- 

struction was a definite possibility if 

'ere available for road tests. 

quirements had warranted it. 



(3) Eneunatic Tubes and Flaps. 

The adaptation of the special Таг Dept. 

tubes and flaps presented little problen to 

the Canadian Industry. Minor difficulties con- 

cerned with valve measurements and angles had 

to be cleared up to ensure interchangeability 

in the field. Because each Canadian manufac- 

turer duplicated the specifications of its U.K. 

affiliate and produced tubes to fit its own 

tires, a lack of standardized tube dimensions 

resulted, As was the case with tires, this 

failure to standardize basic tube measurements 

presented some problems, particularly follow- 
ing conversion to synthetic rubber, 

Conversion to Synthetic. 

In the critical interim period, before 

synthetic rubber 
tion of tubes, it was possible to effect some 

ings in crude rubber usage by reducing the 
volume of rubber required for each tube and 

using reclaim rubber on a limited basis. 

In converting to synthetic rubber, Canada 
and U.S. jumped directly to 100% synthetic 

construction, whereas in U.K., experimental 

tubes were made using both crude and synthetic 

available for the produc- 

rubber in about a 50 - 50 combination, 

In July, 1943, conversion to CR-S synthetic 

was made mandatory for the majority of tubes 

other than the strictly Var Dept. tubes, Some 

War Dept, sizes (9.00-16, 10.50-16 and 10.50 — 

20) were run on test at Normoyle during the 

later part of the year, with quite promising 

results, Difficulties were experienced with 

splice and valve pad adhesion but these pro- 

cessing problems were ironed out as the com- 

panies gained more experience in handling the 

GR-S synthetic stocks. Based again on the ur- 

gent necessity to conserve natural rubber, 

early in 1944, approval was given to all com- 

panies to convert production of W.D. tubes to 

GR-S synthetic, 
Service problems in the field were made 

more difficult with the introduction of GR-S 

tubes. Special repair materials and methods 

had to be introduced for the repair of these 

tubes. Vulcanized repairs were essentisl and 

consequently, tubes had to be returned to base 

workshops. Special attention had to be given 

to the lubrication of the tube and method of 

insertion in the tire, The GR-S tube perfor- 

med satisfactorily in original application, 

but excessive stretch occurred in service and 

buckling developed in re-application of the 

tube in another tire, The tendency of the 

GR-S tube stock to tear easily caused many 

tubes to be rendered unfit for further service 

after a simple puncture, 

Conversion to GR-I (Butyl) Synthetic. 

It was well known that another synthetic, 

GR-I (Butyl), had ential properties which 

made it more suitable for inner tubes. How- 

ever, the supply of this material was very 

limited and it was not until the summer of 

1944 that quantitiesproduced at Sarnia became 

sufficient to use in the production of tubes. 

Conversion was made in July, 1944, to 

GR-I (Butyl) synthetic for passenger and small 

Tests were applied immediately 

at Normoyle on War Dept. tubes made with Butyl 

rubber. 

Buckling and cr 

veryserious factor in thefirst tests on Butyl 

truck tube: 

ing of the tube was a 

tubes, Butyl tubes did not, however, show the 

same tendency to tear ashad been noted in the 

case of tutos manufactured of GR-S synthetic. 

A special tube test was applied using GR-S, 

GR-I and crude tubes operating under the same 
test conditions. Results of this test gave 

clear indication of the superiority of the 

GR-I tubes, Measurerents of tube growth indi- 

cated that GR-I tybes, while stretching more 

than the crude rubber tubes, did not stretch 
to the same extent as the GR-S tubes. The 
Industry chemists and the Polymer technical 

staffs worked intensively on this problem of 
stretch and much improvement could be noted 

in later testsof GR-I tubes, By the end of 

1944, decision to convert all tube production 
to GR-I (Butyl) synthetic had been reached, 

It was possible to remove some of the spe- 

cial restrictions which had been necessary 
with GR-S tubes, Shipment in boxes involved 

no special difficulty for GR-I tubes. In the 

field, GR-I tub could be repaired by the 

same methods and with the same materials as 

had been used for natural rubber tubes. Ten- 

dency to tear was not as serious in GR-I tubes 

and consequently, tubes were not rendered un- 

serviceable with every puncture, 



DEVELOPMENT DURING WAR YEARS. (CONT'D) 

(C) Rubber Beadspacers and Metal Beadlocks. 

Rubber beadspacers were conceived in U.K. 
with the development of the Run Flat tire as 
a means of preventing tire slippage at low or 

zero inflation pressure, In principle, suff- 

icient lateral compression of the tire beads 

was developed between the beadspacer and the 
Tim flanges after the W.D. divided type wheel 
was closed,to prevent the tire beads slipping 
on the rim. 

When itbecame necessary to reduce consump- 
tion of crude rubber, rubber beadspacers were 
replaced in most sizes with "Metal Beadlocks" 
which performed the si function, Metal 
beadlocks were manufactured in three types in 
U.K., U.S. and Canad 

U.K. produced what was known as the "seg- 

mental type" beadlock. This beadlock was con- 
posed of a circular spring steel band on which 
was mounted a series of spring steel shoes or 
Saddles spaced 4" centre to centre on the cin 
cular band. It was necessary to use a flap 
with the segmental type beadlock. This bead- 
lock was not produced in Canada nor was it 
used in Canadian production assemblies. 

Canada produced and standardized on the 

"low-hinge type" beadlock which is a full 

circle steel band, cross cut and hinged to 

permit collapse to a smaller diameter for in- 
sertion in and removal fron the tire. 

LOW-HINGE TYPE BEADLOCK 

The United States produced the "low-hinge" 

type" beadlock and 1n addition, also used 

an "endless channel type" beadlock, which is 
an endless band of steel used only with small 

size "combat" (the U,S. equivalent of R.F.) 
tires on divided wheels. 

REFERENCES 

Toledo Woodhead Springs, Limited. Drawing Nos. 
1040, 1041, 1042, 1068. 

Addendum to Technical Memorandum No. 178, May 

lath, 1943. 
Design Change'Instructions - 42-743, A2-115, 

33-599. 
В.Р. Goodrich - U.S. Army Training School Man- 
ual - Combat tires - Section I. 

When the decision was made to build an 
Armoured Snowmobile, it becamo necessary to 

develop a Run Flat tire in the 4.50-16 size. 
Aside from its ability to operate for a 

time at zero inflation,the natural ruggedness 
of an R.F, tire was very desirable for this 
vehicle, where frequent damage to the tire 

sidewalls had occurred in the regular pneuma- 
tic tires. 

Although synthetic rubber was available, 

this new R.F. tire and tube were developed 
first in crude rubber. However, synthetic 
rubber (GR-S) was used satisfactorily in the 
beadspacer, After the crude tire had perfor- 
med adequately,a series of experimental tests 
ve: conducted to effect a conversion to syn- 
thetic. 

Final production specification called for 
ап 5-4 synthetic (GR-8) tire, butyl (GR-1) 
tube, and GR-S beadspacer. Some difficulty 
Was experienced with the beadspacer and for 

extra stability, a wire core was inserted. 
REFERENCES. 

D.M. & 8. File 73 - V - 16, 
D.C.I.'s В5-3, Ва-2306, В4-2500. 







e (CONT'D). 

Miscellaneous Rubber Parts. 

In the manufacture of nilitary vehicles, rub- 

ber was being used in many component parts 

tires and tubes, 

ignition cable, 

other than the Such items 

included hose, fan belts. 

spring bumpers, grommets and many others. 

When the supply of natural rubber became cri- 

taken to reduce or 

fron these mechani- 

tical, immediate teps were 
eliminate the crude rubber 
cal parts. In some cases, it was possible to 
revert back to parts used previously which 

did not contain rubber, 

Reclaim rubber provided a satisfactory substi- 

tute in some other parts. As syntheticrubbers 

became available, they were also used in many 
parts, 

Some synthetics, such as Neoprene, had essen- 

tial properties, which made it superior to 

natural rubber for certain uses, Neoprene was 

more resistant to chemicalaction by petroleum 

products than natural rubber, Industry did 

an excellent job developing, testing and in- 

corporating into production the various sub- 

stitutes for the natural rubber components, 

It was not possible, however, to develop ade- 

quate substitutes for all natural rubber parts 

and some items had to remain on natural rub- 

ber. For example, master cylinder and wheel 

cylinder cups could not be produced satisfac- 

torily in synthetic rubber for these critical 

brake parts, Although considerable develop- 

ment work was done on synthetic rubber fan 

belts, an adequate belt was not developed for 

use on Ford military vehicles and crude rub- 

ber belts continued to be used. 

LEFEBLNCES. 
ο... & $. File 73 - T - 54 = 

COMPARATIVE CONVERSION SCHEDULE, BY END-PRODUCTS, SHOWING RATIO OF NATURAL AND SYNTHETIC RUBBER 

CONSUMPTION, (EXCLUDING RECLAIM) 

UNITED STATES - UNITED XINGDOM - CANADA 
APRIL 1945. 
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TRANSPORTATION 

Passenger Tir 
Passenger Tubes 

Motorcycle Tires 
Motorcycle Tul 

Truck & Bus Tires, 
(including Flaps) 
Truck and Bus Tubes 
Airplane Tires 
Airplane Tubes 

Farm Tractor & Implement Tires 
Farm Tractor & Implement Tubes 

Pneunatic Industrial Tires 3.5 
Pneumatic Industrial Tubes Negligible 

0.0 
0.0 

6.7 
5.5 

31.0 

Bicycle Tires 
Bicycle Tubes 

Truck Type Solids 
Industrial Solids 
Bogie Rollers, Tank Blocks, 

Tread & Tracks. 

Camelback - Truck Type 
Airplane Type 
Passenger Type 

Tire & Tube Repair Materials 

¢ 
(5.5 
6 
70.1 

40.6 Valves and Airbags 

Total Transportation 17.1 

GENERAL RUBBER GOODS 

GRAND TOTAL 

SOURCE: Materials Division, 
Rubber Bureau, W.P.B. 
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74.2 
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97.2 
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100.0 
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94.5 
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59.4 

82.9 
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WAR DEPARTMENT WHEELS. 

The divided type wheel for use with War 

Department tires was developed in U.K.against 

the following basic design requirements, 

(a) Rugged construction, 
(b) Being capable of accommodating Run 

Flat tir 

(e) E 
The accommodation of the R.F. tireand bead- 

with beadlocks, 

of dismantling in the field. 

lock was the most restricting requirement. In 

some cases up to 15 tons pressure was requir— 

ed at the rim flanges to obtain the necessary 

lateral bead compression, 

As the war progressed,by far the greatest 
percentage of th 

matic tires rather than R,F. tires and 

wheels, were used with pneu- 

a 
consequence, the "safety margin" in wheel str- 

ength made wheels one of the vehicle compon- 

ent parts that was virtually trouble-free. 

Practically, the only trouble which did 

occur was with the clamping bolts, which frac- 

tured at the lowest thread or cracked through 

the head of the bolt. Extensive investigation 

of this problem 

changes made. 

When used with pneumatic tires, the W.D. 

carried out and some 

wheel was, perhaps, unnecessarily strong and 

a8 a consequence, a penalty was paid in exces- 

sive unsprung weight imposed on the vehicles. 

Some development work was carried out with a 

view to reduction of wheel weight,but this was 

limited to investigation of the use of reduced 

steel gauges and "light" metal. 

It was shown that 25% reduction of wheel 

weight could be satisfactorily acconplished 

by use of lighter gauge of steel. However, it 

is felt that weights could be still further 

reduced by a redesigning of the wheel to elim 

inate the duplication of the wheel naves in 

both halves of the wheel. This would involve 

the use of a locking ring arrangement similar, 

in effect, to that used with American Combat 

wheels. Such a wheel could adequately {411 

the requirements for War Dept. use, including 

the application of the R.F. tire, and at the 

¡me time, effect a 25-40% reduction of wheel 

weight. In redesigning the W.D. wheel, it 

would also appear to be desirable to standar- 
dize the diameters of the hub hole and the 
mounting bolt circle to permit interchangeabi- 
lity with commercial type wheels, ` 

ABOVE - 10.50-20 Tire mounted on 

6.00-20 x 1-1/2" Wheel. 

BELOW - 6,00-16 x 1=1/2" Wheel. 

Design Changes explored during Var Period. 

(A) Change from Valve Depressions toValve Slots. 

As a result of the investigation of the 

British Industry into the desirability of 

ions replacing valve tunnels or depr 
with open slots, the change was introduc- 
ed in U.K. production in 1944, A.E.D.B. 
and Canadian Industry agreed on the desir- 
ability of the change and steps were 
taken to effect the change in production. 
However, after a study was made of cost 
involved and limited wheel production, the 
change wi 

REFERENCES : 
-1.C.W.D.C. Minutes, March 17th, 
1943, 

-I.C.W.D.C. Minutes, April 19th, 

not carried out in Canada. 

1944, 

-D.C.I. B4-1626. 







(8) 

(c) 

je t 9f Steel. 

A study of the possibility of reducing 
the gauge of steel used In War Department 
wheels was carried out. The following ad- 
vantages could be gained provided adequate 
wheels could be produced ina reduced 
gauge steel, 

(a) Reduction of unsprung vehicle weight, 

(b) Reduction of steel consumption, 

(с) Reduction of material cost. 
Experimental 6,00-20 x 1-1/2 wheels were 

produced in two (2) gauges of steel. Com- 

eight 
production wheel gives 

parison with the of the regular 

sone indication 

of possible weight savings. 

Production Wheel (.312/.327") - 99 lbs. 

Experimental Wheel (.237") = 74 lbs, 

Experimental Wheel (.218") = 71 lbs. 

The .237" gauge wheels were run in the 

Ottawa area. Some clamping failures se- 

cured during the test, but all wheels com- 

pleted the test in serviceable condition 

at a maximum rear wheel mileage of 35042, 

REFERENCE - 
A.E.D.B. Report No. E-306. 
The .218" gauge wheels were run at Ottawa, 

Actual Normoyle, Windsor and Oshawa. 
wheel failures occurred on these tests 

and wheels of the.218 gauge of steel must 

be consideredinadequate without some addi- 

tional modifications of design. 

REFERENCE 
A.E.D.B. Report No. E-471. 

Light Weight Aluminum Alloy. 

Against a requirement of reduced vehicle 

weight for airportable vehicles, experi- 

mental wheels wereproduced using aluminum 

E.P.6.00-20x1} Experimental W.D.divided 25, 
394 type wheel constructed of aluminum 1! 

(D) 

alloy. The test wheels were 6.00-20 x 13" 
size, using .320" gauge material, forned 

dead soft and heat treated after forming. 

Severe cracking at the clamping tolt holes 
at very early mileageand the inherent 

“softness” of the material made these 

wheels unsuitable for service use. 

REFERENCE. 
A.E.D.B. Report No. E-510, July 25th,1945. 

ves! tion ο) ta lt Problems. 

1. 6,00-16 x 1-1/2" 
Field defectreports indicatedthat some 

clamping bolt failures were being ex- 

perienced and whilethis problem never 
reached serious proportions,an investi- 

gation was carried on at Normoyle, Texas, 

in conjunction with the synthetic tire 

tests. 

Five (5) groups of wheels (new current 

production 6,00-16 x 1-1/2") were tes- 

ted at various clamping bolt torques, 

ranging from 300 Pt, Lbs, to 125 Ft.Lbs. 

REFERENCE, A.E.D.B. Report No. E-298, 

Test results were not entírely conclu- 

sive. At any torque above 200 Ft. Lbs., 

bolts were drawn through the hole in 
the wheel nave. 

Based on the test results, D.A.D. made 

the recommendation that clamping bolts 

on the 6,00-16 x 14" W.D. divided type 

wheels be drawn up to 150/180 Ft.Lbs. 

60046 х 1 
WD DIVIDED TYPE WHEEL 

REFER po Fo 



E.P.6.00-20x14 Experimental Y. D. "TT EE 
94 type wheel constructed of aluminum 1 " 





2. e. 

Reports indicated that elimination of 

the welding atthe mushroom head of the 

clamping bolt on this wheel might re- 

sult in increased life of the bolts. 

With this end in view, Kelsey heel 

Company, Windsor, made up an experinen- 

tal wheel using bolts with a knurled 

shank which were pressed into the hole 

in the wheel nave 

This experimental wheel and one stan- 

dard production wheel were taken to 

the Physical Metallurgy Laboratory for 

comparative torsion and compression 

tests, fesults of which were as fol- 

lows, 

STUD TORSION COMPRESSION 
FOOT POUNDS LOAD Li POUNDS 

Welded 297 6,590 

Pressed 238 16,120 

While this information could not be 

considered conclusive, the torsion 

value of the "pressed" bolt was suffi- 

ciently low to discourage pursuing the 

development further. 

REFERENCE. 

D.M, & S. File 73 - € - 4, 

P.M. Lab. Report Мо, 6473. 

(E) Use of lider Base Rims. 

Considerable discussion took place in 

Canada and U.K, regarding the use of the 

heavily loaded 10.50-16 and 10,50-20 War 

600-20 X à 
WD DIVIDEO TYPE WHEEL 

rk Duas t 

95, 

Dept. tire on the 6.00 wheel. It was com 

tended that some improvement in perform- 

ance could be achieved by using a wider 

rim than the 6", Actual road tests of the 

10.50-16 tire on 7.33" and 8.37" wheels 

were projected in U.K. but had not been 

applied by war-end, 

Commercially, in the past few years, there 

has been a trend towards the use of wider 

base rims particularly in the U.S. Tire 

and Rim Association have carefully con- 

trolled the changes made to ensure unifor- 

mity. In highway operation, the wider rim 

produces stability in high speed opera- 

tions, and yields maximum tire tread life. 

Of course, in this type of operation, high 

inflation pressures are employed, and the 

tire 18 permitted very little flexure. 

On the other hand, the argument against 

the use of wider base rims in military 

service is based on the fact that in off- 

road operations at reduced inflation pres- 

sure, the narrow rim permits flexure to 

be distributed more evenly through the 

sidewalls and produces a wide bending 

flexure with less pronounced angular kink- 

ing. 

de d 

(1) Clamping Bolts. 

Clamping bolt problems were confined 21- 

most entirely to 6,00-16 x 1-1/2" and 

6.00-20 x 1-1/2" wheel sizes, Up until 

October, 1940, both of these wheels used 

the same identical bolt (D.N.D. Drawing 

No. 1676 and 1677). This was aflush head 

countersunk type of bolt with the circum 

ference of the head chamfered on opposite 

sides to provide two cavities to be fil- 

led with weld. 

In October, 1940, a mushroom type head 

bolt was adopted for the 6.00-20 x 1-1/2" 

wheel (D.N.D. Drawing No. 10691 & 10692). 

No further changes were made in this bolt. 

In March, 1942, a new bolt was introduced 

for the 6.00-16 x 1-1/2" wheel which elim- 

inated the chamfered sides on the circum- 

ference of the head and added a 3/16" 

radius undercut to the root of the first 

thread immediately under the head. (D.M.45 

Drawing B-14800 and 14806). Insufficient 

clearance between vheel and hub flange or 





brake drum on many vehicles using the 

6.00-16 x 1-1/2" wheel prevented the use 

of a mushroom type head bolt for this 

wheel, 

It might be noted that U.K. experienced 

some difficulties with clamping bolt fail- 

ures on their production wheels and in- 

vestigated many points which would have 

affected wheel interchangeability if in- 

troduced into production, Radical changes 

Letter Millman to D.D.E.M.July 2lst,1944, 

Letters from C.H. Stevens, (1.0.S.). 

Enurled Flanges 

Original V.D. divided type wheel specifi- 
cations called for an "upset" knurling on 
the inside of all wheel flanges. This was 
to assist in preventing tire slippage on 
both R.F. and pneumatic types when opera- 

such as the use of an increased number of ted at low or zero inflation pressure: 

smaller diameter bolts ona wider bolt This practice was discontinued on Canadian 

circle were being considered, However, W.D. wheel production due to the inability 

the value of the: suggested changes had to obtain a satisfactory knurl with avail- 
not been proven and consequently, no re- able factory machine equipment. 
commendations made affecting Canadian pro- 

REFERENCES. 
duction. 

REFERENCES. D.C.I. B3-199, February 19th, 1943, 

D.M. & S, File No. 73 - € - 4, D.M.&8. File No. 73 - W - 4, 

5.00-10  5.00-18  6.00-16  6.00-16  6.00-20  6.50-13 6.50-13 10.00-20 
15/16" 7/8" 1-1/8" 1-1/2" 1-1/2" 7/8" 7/8" 1-3/4" 

Tire Size 8.25-10 7.00-18 9.25-16 39:00:16 10.50-20 9.00-13 9.00-13 14.00-20 

Flange Height 1-5/16" 7/8" 1-1/8" `1-1/2" 1-1/2" 7/8 7/8" 1-3/4" 

Rim Base Width 5.00 5.00 6.00 6.00 6.00 6.50 6.50 10.00 

Rim Base - 0.р. 10.00 18.00 16.00 16.00 20.00 13.00 13.00 20.00 

Rim Base - Taper 1-1/2 9 3? 59 1-1/2° 1-1/29 59 50 1-1/2 ° 

Centerline Offset «218» «950» 45625" «250" 1.0" .50" 1.27* 1.313" 

Mounting Bolt 8.00" 6.75" 10.827" 10.827" 10.827» 5.50" 6.875" 13.189" Circle Diameter 
Assembly Drawing 24976 HA868 F10536 189 191 25781 E11231 Number 

Drawing Origin Kelsey Dunlop  D.N.D. D.N.D. D.M.&S. Kelsey D.M.8S. 
Detroit England Windsor 

Wheel Assembly 23.50 45.62 66.75 99.00 36.00 36.50 144.00 
Weight (Lbs.). 

Material „218, 4176" 4218/ .312/ «2 
ЕРЕ 124zw 4 „233 "7.327" 

Hot Rolled, Low Carbon, Deep Drawing Steel 

.182/ 42137 3577 
91903 «2333 27" +419" 

Type of Material 
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