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FOREWORD

This Motor Vehicle has been thoroughly tested and inspected. Like any other
piece of machinery, to maintain it in proper operating condition, it should be
[ubricated at the time specified using the proper grades of cil and grease. All
working parts as well as oil holes should be kept clean and free from dirt and grit.
This vehicle should pericdically have a systematic inspection.

All parts in this vehicle are completely interchangeable with those manufactured
by Ford Motor Company under the contract listed on the preceding page. Boath
Ford and Willys part numbers are therefore listed under the illustrations showing
- views of the various assemblies. These part numbers should be used only for
the purpose of identifying parts as they are mentioned in the text, and, the
accuracy of the part number should be verified by referring to the parts book

when placing orders for parts.

In the following pages we have described how to take care of this unit and handle
it im such a way that it will give maximum service and dependable performance.

[n the forepart of this Manual will be found complete instructions relative to con-
ditioning the unit for Service, Driver's Instructions, Lubrication and Inspection.

In the Maintenance and Repair Section will be found instructions which will en-
able one to make proper adjustments and repairs.

See Index on preceding page; bend back edge of pages to find Section desired.

Read and follow these instructions carefully,

WILLYS-OVERLAND MOTORS, INC.
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GENERAL DATA

ENGINE
....................................................... Gasoline
Number (07 L@ TA T Ty (5 RS 4
BOLE. oo Bkt .00 50 T AR LS T0h S 000 BT S i, e & L3k
SO s, oo st s SO TR BRSNS SIS TR b T & CL 43"
Pistori DIsplacBMent o s ok vans shaias sl s s s s iem s fais e 134.2 cu. in,
Compression Ratio. ... .. .ot 6.48-1
HetsehaWer—8AcFus coma vmma s soia i S0mme 3 shmas S84 wsa ahm 15.6
LIGTEEDOWRE | A CE IR s it o it o 5 o 0 SRS TS A BT G0
| Revolutions perminute...........covvvvvenvnnnn. 4000
Torgie | Maximim LESEl cuse oin o5 50 s a4 s 105
| Revolutions: pei MANNEE. o wwwm v st s 2000
WV e A ooy T 0 TSR 55 B TV, s O, 0T W, (o 80"
B 1757 T (D RS S 4814"-with combat wheels 49"
Overill Width s coanss sems s 5 00 6 s e wr LEmi S Ea R e b s & i 62"
ATl LB I o wvomn e s &7 s R s Y 8450 RS 13234"
Overall Height—Normal Load
T tOP O COW L isrwsauiygunscss s wis s st on e i o e w8 isrns 5os 40"
To:HBp Of EEEENE WHER -y o i s danartn et fodi diaieiis 511"
(2 1510 71 1| O U e OO S ST 6034
Weight—Maximutti Pay Load.. .o cosisnsvsmiasissegv s 800 lbs.
Maximum Trailed Load. ..o vommnmesn s s v 1000 1bs.
Shipping (Less water, fuel and chains). ................ 2125 Ibs.
o (T 2315 1bs.
S OBE: s msmmrpios oo oo B A S eI 0058 s M R R 3125 Ibs.
CAPACITIES
U.S. Imperial Metric
}*uel TRk GRS N mer 0.3 mmamivgg sl imal S 55 15 1214 56.78 lltela
Engine Crankcase-Refill (Qts.)........................ 4 34 3.78
00T SYVEEENT 108 s & munt s ek S ommasng. s SOak 11 04 1041 "
Transmission (Pts.). .. ... ... . . 2 134 95 ¢
TEansler Cash (PIs) s 2ons ovnad resedainng i o Sk 3 2l 142
Front Axle Differential (P ts) ......................... 214 2 1R **
Rear Axle Differential (Pts.).. . 2 1.18
01l Bath Air Cleaner (PE5.). ... oo vmnienmiems o wmie s o 11 1 L &
Brake Systein: Brake Flitd (P8 oo wwmpi svws svs 5w 0 ¥y 26 "
See Lubrication Chart, Page 12
LAMP BULBS Mazda
Head Lamp: (Sealed Bearm type). o oo s wsms samn s aes v sws s 2400
LDPeR B . ons 7 ivms moms o5 § it 2900 3 R0 HRER Bo5Ed 45 Watts
Lower Beam. ... ... . ... .. ... . .. .. .. ... ... 45 Watts
Blagkout Lanip Bulh (1):us seams sies soap 5 sand oo 5 9555 586 vas 3 Cp. SC 63
Left Tail Lamp Bulb (1). ....... ... .. ... ... ... . ... 21-3 Cp. DC 1154
LeteTall LampBill (1sess s omm s v vems v s sy © 0005 5is i 3 Cp. SC 63
Right Tail Lamp Bulbs (2).......... ... .. i 3 Cp.8C 63
Inistiumient Lamp Bulb (2 sves v son svmvn v it s s s svmi b e 7 8 53 1.5 CpyiSC 51
Fuse (Thermal Type)—On Light Switch-30 Amperes
IDENTIFICATION

A .4 - A S S 25

Chassis Serial Number located on inside of frame at Engine Number located on right side of cylinder block
left front end. front upper corner,
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UNLOADING INSTRUCTIONS

Spot freight car along side of the unloading platform. Open freight car door and make visual inspection
of vehicles for damage, loose blocking and shortages, due to rough handling or pilferage while vehicles were
in transit. If any evidence of carrier’s responsibility, the railroad representative should inspect shipment
and note it on Bill of Lading.

Vehicles are shipped from one to six in a freight car, therefore, the manner varies in which the vehicles
are anchored in the car. Where shipment does not exceed two vehicles per freight car, the regular 38
foot box car is used. Where three or more vehicles are shipped an "Evans’ or **Channel” automobile
freight car is used. These freight cars are equipped with upper deck platforms operated by chain falls and
have anchor chains in flooring; to operate follow printed instructions on inside wall at controls.

One or Two Vehicles per Car

The vehicles are anchored to floor with grooved blocks spiked to the floor at front and rear of each
wheel. Spring rebound straps are anchored to front end of front springs and rear end of rear springs and

spiked to the floor. |
To remove vehicles from car, use a crow bar to pry loose wheel blocks and straps from floor. Remove

bolt in spring rebound strap at springs and remove straps.
Roll one vehicle to end of car, then jack or lift the other vehicle so it can be removed through door to

platform, then remove second vehicle, and check all items listed in Tool and Accessory list.

Three Vehicles per Car
Where three vehicles are shipped, the two end vehicles are fastened at front end with car equipment
anchor chains. The rear wheels have grooved blocks spiked to the floor. Spring rebound straps at end

of rear springs are also spiked to the floor.

The ceriter vehicle 1s anchored at the ends of front and rear axles with car equipment chains. Spring
rebound straps at end of front and rear springs are spiked to the floor.

To remove vehicles first remove all wooden blocks, spring rebound straps and anchor chains from the
three vehicles. Run end vehicles to extreme ends of freight car; jack or lift center vehicle so it can be rolled
through door to platform. Repeat this operation to remove other two vehicles.

Four VYehicles per Car
Where four vehicles are shipped, one is decked and three anchored to the floor the same as in three

vehicle shipment. |
To remove vehicles, first remove anchor chains and wooden blocks from the three vehicles on floor and

remove vehicles to platform. Follow instructions printed on inside of {reight car at controls in ends of car
for lowering Deck platform. Lower platform and remove anchor chains, then remove vehicle.

Five Vehicles per Car

Two vehicles are decked and three anchored to flooring in same manner as four to a car.
The removal of vehicles should be in the same sequence as outlined under three and four car shipment.

Six Vehicles per Car |

Where six vehicles are shipped, two are decked and four are anchored to the floor.

The two end vehicles are fastened at front ends with anchor chains, the rear end of vehicles are anchored
with grooved blocks and spring rebound straps spiked to the floor.

The two center vehicles are fastened in the opposite manner, rear ends with anchor chains and front
ends with wheel grooved blocks and spring rebound straps spiked to the floor. |

To remove vehicles remove wheel blacks, spring rebound straps and anchor chains. Roil end cars and
one center car Lo end.of freight car, jack or lift other center vehicle so it can be removed to platform,

then remove other three,
Lower one decked vehicle by chain falls, following instructions printed on wall. Then remove second

decked vehicle in same manner.

PRE-OPERATION INSTRUCTIONS

All vehicles are carefully tested and inspected 4. Check battery fluid level.
hefore leaving the factory, however, while in transit 5. Check terminal connections at battery,
and unloading some things may happen which wiil generator, voltage control, starter, distributor
require attention before putting vehicle into and spark plugs.
Service. We therefore suggest checking the follow- 6. Check operation of lights and horn.
ing items before operating vehicle. 7. Check brake fluid level in master cylinder and
1. Fill radiator and check all connections for check connections for leaks or damage.
water leaks. 8. Check- steering connections and front wheel
2. Check oil in engine, transmission, transfer alignment.
case, front and rear differential housings. 9. Check tire pressure, inflate to 30 lbs.

3. Fill gasoline tank and check full system for 10. Check hand brake operation.
leaks. | 11. Check cylinder head screws and nuts.
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DRIVER’S INSTRUCTIONS

This vehicle should not be driven faster than 40 miles an hour for the first 100 miles nor more
If the vehicle is operated at excessive speeds while
new, the closely fiited parts may possibly become overheated, resulting in serious damage to mechanical
units. Never race the Engine while making adjustments or when vehicle is standing idle.

than 50 miles an hour from 100 to 500 miles.

6 7 8 91011 1213141516171819202122232425286

FIG, 1—CONTROLS

It is very important that the driver of this vehicle
be thoroughly familiar with the various Controls
and their proper use. The most experienced driver
should study the Controls because there are a
number which are not ordinarily found on standard
vehicles.

Illustrations show the controls, instruments and
instruction plates; in the following paragraphs we
refer to these illustrations by the key numbers so
the reader may easily follow the instructions.
Ignition Switch—No. 9, Fig. 1

Is operated by a key, turning key to right (clock-
wise) closes the ignition circuit. Turning key to
left (counter clockwise) opens the ignition circuit
and shuts off the engine.

Light Switch—No. 6, Fig. 1

The light switch is the push-pull type with safety
lock.

This switch controls the entire lighting system
including the instrument panel lights and stop
lights.

When the control knob is pulled out to the first
position, the blackout lamp circuit is closed—which
consists of two blackout lamps, stop and tail lamps.

To obtain bright lights, push in lockout control
button on left of switch and pull out control knob

to second position. This closes entire bright light
circuit, which consists of two head lamps—instru-
ment panel lamps, stop and tail lamps.

CAUTION: When driving during the day press
in lockout control button and pull Control Knob
out to the last or Stop Light position to cause
regular Stop Light to operate.

Panel Light Switch—No. 12, Fig. 1.

The Panel Light switch controls the Panel Lights
when the main Light Switch is in Service (bright
light) position, otherwise the Panel Lights do not
operate.

Head Lamp Beam Control Switch—No. 8, Fig. 1

Pressing and releasing the button of the selector
foot switch with the left foot alternately changes
the headlight beam from high to low.

Starter Switch—No. 23, Fig. 1

Toe board mounted to the right of the acceler-
ator; pushing button down closes starter circuit
and causes starter to crank engine-—release the
button as soon as the engine starts.

Hand Throttle—No. 10, Fig. 1
Pulling control button out opens carburetor
throttle valve and increases engine speed.
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Carburetor Choke Gontrbl—No. 7, Fig. 1

Pulling control button out closes choke valve
in carburetor to enrich gas mixture for starting the
engine when cold, and opens throttle valve slightly
for faster idle speed.

Oil Gauge—No. 15, Fig. 1

The instrument panel oil gauge indicates oil
pressure delivered to camshaft, crankshaft, timing
chain and connecting rod bearings when engine is
running.

Proper registration should be not below 10 on
_}dle nor more than 80 at speeds above 10 miles per
rour.

This gauge does not indicate the amount of oil
in crankcase.

Ammeter—No, 20, Fig. 1

The ammeter is used to indicate when the
generator is charging the battery. It also indicates
the amount of current being consumed.

If the ammeter shows discharge at all times, the
cause should be immediately investigated and
corrected, otherwise the wiring may be damaged
and battery discharged.

Fuel Gauge—No. 13, Fig. 1 .

The fuel gauge registers the amount of fuel in the
fuel tank when ignition switch is turned on. The dial
graduations are for—empty, 14, 14, 34, and full.

Temperature Indicator—No. 19, Fig. 1

This i1s a thermal type gauge and registers the

temperature of the liquid in the cooling system.
The operator should watch this instrument closely.

The normal operating temperature is indicated.

when hand stands between 160 and 185. The
driver should immediately investigate the cause if
temperature becomes excessive. Continuous oper-
ation of an overheated engine will cause serious
damage.

Never fill cooling system with cold water when

engine is overheated.

Speedometer—No. 17, Fig. 1 | .
The Speedometer indicates the speed at which
vehicle is being driven. The Odometer (in upper
part of speedometer face) registers the total number
of miles the vehicle has been driven.
A trip mileage indicator (in lower part of speed-
ometer face) gives iniles covered on any trip. It

@ @
NOMENCLATURE TRUCK '4 TON 4 X 4

SUPPLY ARM OR SERVICE

MAINTAINING VEHICLE QUARTERMASTER CORPS
MAKE AND MODEL
SERIAL NUMBER:
GRDSS WEIGHT
MAXIMUM PAYLDAD
MAXIMUM TRAILEDLQAD

WILLYS MO,

BOO0 LBS.
—  _10D0 LAS.
DATE OF DELIVERY. ]
RECOMMENDED BY MANUFACTURER

OCTANE RATING DF GASOLINE
5 A E GRADE OF 0OIL FOR SUMMER USE 30 S5AF

5 AE GRADE OF 0OIL FOR WINTER USE 0w SAE
PUBLICATIONS APPLYING TO THIS VEHICLE

PARTS LIST T/M m-_
@ " INTENANCE MANUAL T/M 1o- | e

EHE MIN.

FIG, 2—NAME PLATE

can be reset by turning a knurled control shaft
extendingthrough the rear of the speedometer.

Nomenclature Plate (Name Plate) —Fig. 2

The nomenclature plate identifies the vehicle
and gives the manufacturer's model and serial
number, date of delivery, recommended fuel and
lubricating oil. Service publication numbers are
also given for reference. (When ordering parts be
sure to give serial number). See No. 26, Fig. 1.

CAUTION

MAXITMUM PERMISSIBLE ROAD SPEEDS

IN THE FOLLOWING GEAR POSITIONS
TRANSMISSION THRANSFER CASE IN

N HIGH HANGE | LOW RANGE

HIGH
INTERMEDIATE
LOW
HEVERSE

TO DRAIN COOLING SYSTEM OPEN
RADIATOR DRAIN COCK [OCATED GN HUOSE FITTING AT
LOWER LEFT SIDE OF RADIATOR AND CYLINDER
BLUOUK ORAIN COUK ON RIGHT tODRWARD Si1DE OF
ENGIND

FIG, 3—CAUTION PLATE

Caution Plate—Fig. 3 & No. 29, Fig. 1

Covers maximum permissible road speeds in
different gear positions and gives instructions rela-
tive to complete draining of the cooling system.

HIGH

FRONT AUX.
AXLE RANGE

DRIVE

DISENGAGE FRONT AXLE DRIVE
WHEN OPERATING ON DRY

HARD SURFACED ROADS

O O

FI1G. 4—SHIFT PLATE

Transfer Case Shifting Instructions—Fig. 4

This diagram gives relative position of shifting
levers for front axle drive, 16w and high gear ratios.
On hard surface and flat roads disengage front
axle drive by placing center shift lever, (front axle
drive) in forward position. No. 21 & No. 25, Fig. 1.
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The right hdnd lever (third from driver) con-
trols transfer case gear ratio—low or high. No. 22,
Fig. 1. The low gear ratio can only be used when

front axle drive lever is in the rear position to en- -

gage front wheel drive.
Proper position for disengaging axles to use
power take-off unit is shown as “N" in Fig. 4.

Clutch Pedal-—No. 11, Fig. 1

The clutch pedal is used to disengage the engine
power from transmission when shifting gears,
Driving with the foot on pedal will cause excessive
wear of clutch facings and release bearing. There
should be 24" free pedal travel before clutch starts
to disengage.
Brake Pedal-—No. 14, Fig. 1 '

Depressing the pedal applies the hydraulic brakes
at all four wheels, Avoid driving with foot on brake
pedal, as brakes will be partially applied and cause
unnecessary wear of brake linings requiring early
adjustment.
Hand Brake Lever—No. 24, Fig. 1

By pulling out on brake handle the external con-
tracting brake at the transmission on rear propeller
shaft is applied mechanically. Whenever vehicle is
parked, the lever should be pulled out as far as
possible. Before moving vehicle be sure lever is

released.

Accelerator—No. 16, Fig. 1
"~ The accelerator is foot operated and is used to
govern the engine speed under ordinary driving
conditions. ,

-Transmission Gearshift Lever—No. 18, Fig. 1
This lever is used to shift the gears in the trans-
mission. There are four positions in the movement
of the lever in changing the gears in transmission.
See diagram for lever location in different gears.
Fig. 4. |
Horn Button—No. 2, Fig. 1
Pressing on button closes circuit in horn wiring
and causes horn to sound.

Steering Knuckle Qil Seal—Fig. 11, Page 90

When parking during cold, wet weather swing the
front wheels from right to left to wipe away moist-
ure adhering to the front axle universal joint hous-
ings and oil seals. This will prevent freezing with
resulting damage to the oil seal felts. When the car
is stored for any period the front axle universal
joint housings should be coated with light grease to
prevent rusting.

Fuel Tank ,

The fuel tank is located under Drivers seat. To
fill tank raise seat cushion and remove filler cap.
See Capacity Chart, Page 3.

Draining Radiator

When draining radiator be sure to open the drain
cock on the right forward side of cylinder block as
well as at the bottom of the radiator outlet. Re-
move the radiator cap to break any vacuum and

thoroughly drain system. See Caution Plate, Fig. 3.

OPERATING INSTRUCTIONS
Before any trip the following inspections should
be made before starting engine.

1. Check the oil level in crankcase, See ‘“‘Lubrica-
tion” Section. Remove oil level indicator lo-
cated 1n oil filler pipe on right side of engine,

- wipe off clean. Insert indicator in filler pipe
to full depth. Remove indicator and note

C.n‘.'l.r!.\:}

position of oil hlm, if below the full level
add sufficient oil to bring to full mark.
Remove radiator filler cap and note water level.
Should be up within 14" below filler neck.
Check all hose connections for leaks also fan
belt tension.

Check all lights and signal devices. Note
condition of tires and see that they are properly

inflated to 30 Ibs. |
DRIVING THROUGH WATER. See that

Cap is on front drain hole under fuel tank so
as to keep out stones and dirt. An extra cap
is provided for the rear drain hole and this cap
should be kept in the glove compartment so it
will be readily available for use when fording
small streams. Before driving through streams
or deep puddles of water, INSTALL THE
CAP ON THE REAR DRAIN HOLE. Re-
move this cap and return it to the glove com-
partment after passing through the water.
When there is a possibility of water being
thrown over the engine by fan action in cross-
ing streams, pull up on handle of the genera-
tor brace, then remove the fan beit.. This will
stop the fan. As soon as possible the belt
should be replaced, then pull out on the genera-
tor. The generator will lock in place by spring
action of the brace.

STARTING THE ENGINE
Transmission gearshift lever must be in neutral
position. See Fig. 4. |
Pull out hand throttle about 34 to 1”.

Pull out choke button all the way to obtain
proper fuel and air mixture for starting, No.
7, Fig. 1. Choking is not necessary when
engine 1s warrmt,

Insert key in ignition switch and turn to-
right. |
Disengage clutch by depressing pedal, holding
down till 'engine starts, No. 11, Fig, 1. _
Step on starter button No. 23, Fig. 1, to
crank engine. Release button when engine
starts.

Push in on choke button and adjust hand throt-
tle to obtain proper idling speed. When engine
is cold, it is advisable to leave choke button
pulled out about 1”. As engine warms up, push
choke button all the way in.

STARTING VEHICLE

(For day time driving, turn on Stop Light;
See Light Switch, Page 02-5.)

Push clutch pedal down to disengage clutch
No. 11, Fig. 1.

Shift transfer case (center hand lever) in for-
ward position (front axle disengaged) No. 21,
Fig. 1, right hand lever No. 22, Fig. 1 in rear

position (high gear ratio).

Move transmissiaon shift lever toward driver and

back for first gear. Fig. 4.

Release hand brake, No. 24, Fig. 1, increase
engine speed with accelerator by gradually
pressing down on accelerator treadle No. 18,
and slowly release clutch pedal, No. 11, increas-
ing engine speed as load is picked up and ve-
hicle starts to move.

As vehicle speed increases, release accelerator
pedal and depress clutch pedal, move gear-
shift lever to neutral then in to second gear.
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Press on accelerator and release clutch pedal
slowly. Repeat these operations until trans-
mission is in high gear.
SHIFTING GEARS IN TRANSFER CASE
Instructions for shifting gears in transfer case
and engagement of the front axle drive are as

follows: No. 21, Fig. 1 and Fig. 4.

1. Transfer case may be operated in either
high or low speed range when front axle drive
1s ENGAGED.

2. The transfer case can be operated only in
“High' (direct drive) when front ax'e drive
is DISENGAGED.

3. To engage front axle drive, depress clutch
pedal, release accelerator and move center shift
lever to rear position, No. 21, Fig. 1.

4. To disengage front axle drive, release accelera-
tor and shift lever to forward position.

5. Shifting from high to low gear should not be
attempted except when the vehicle is being

WILLYS MODEL “"MB™" {-TON 4 x 4 GOVERNMENT TRUCK

STOPPING THE VEHICLE
1. Remove foot from accelerator pedal and apply
brakes by pressing down on brake pedal.
No. 14, Fig. 1.
When vehicle speed has been reduced to idling
engine speed, disengage clutch and move trans-
mission shift lever, No. 18, Fig. 1 to neutral
position. See [Fig. 4.
3. When vehicle has come to a complete stop
apply hand brake, No. 24, Fig. 1, and release
clutch and brake pedals.

SHIFTING INTO REVERSE
Before attempting to shift into reverse the vehicle

must be brought to a complete stop.
1. Push clutch pedal down to disengage clutch.
2. Shift transmission lever to the left and forward

toward instrument board. Fig. 4.
3. Release clutch pedal slowly and accelerate as

load is picked up.

(o)

FI1G. 5—CHAIN TOW

operated at low speeds or at a standstill. The
front axle drive must be engaged for this shift.
Release accelerator and depress clutch pedal—
move center shift lever to rear position, engag-
ing front wheel drive, No. 21, Fig. 1, then move
right hand shift lever, No. 22, to forward posi-
tion.

6. Shifting from low to high gear may be accom-
plished at any time, regardless of vehicle speed.
Release accelerator and depress clutch pedal—
shift right hand lever into rear position,

SHIFTING TO LOWER SPEED IN
TRANSMISSION
The transmission gears should always be shifted
to the next lower speed before engine begins to
labor or before vehicle speed is reduced appreciably.
Shifting to lower speed is accomplished as follows:
1. Depress clutch pedal quickly, increase engine
speed and shift to next lower gear, release
clutch slowly and accelerate.
It is advisable to use the same transmission gear
going down a long hill as would be required to
climb the same hill.

FIG. 6—ROPE TOW

TOWING VEHICLE
When necessary to tow vehicle the tow chain,
rope or cable, should be attached to the front
bumper bar and frame side rail gusset, Fig. 5 and 6.

Loop chain or rope over top of bumper and
frame gusset bringing it up across face of bumper
and back on opposite side of frame, then hook or
tiec. Do not tow from the middle of the bumper.

FIRE EXTINGUISHER

The fire extinguisher is mounted on left side
cowl panel Fig. 1. To remove pull outward on
clamp release lever.

To operate extinguisher, hold body in one hand
and with the other turn handle to left 4 turn
which releases plunger lock. Use pumping action
to force fluid on fire.

Read instructions on fire extinguisher plate.
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GENERAL LUBRICATION

Lubrication of any wvehicle 1s important to
prevent <damage to moving parts. Because all
moving parts are not subjected to the same operating
conditions, the lubricants specified are those which
most nearly meet the requirements of the parts
involved. In some places excessive heat or cold
is a problem to overcome, in others it 1s extreme
pressure, water, sand or grit. The type of operating
surfaces must also be taken into consideration as
parts rotate or oscillate on various types of bear-
ings. Each of the above conditions in construction
make necessary the application of the specified
lubricant.

[Lubricants should be applied regularly to secure
maximum useful service from the wvehicle. It is
of equal importance that not only the proper grade
of lubricant be used but that it be applied in
accordance with a definite schedule.

The chart in this section should be referred to for
instructions on mileage of application, grade and
quantity of lubricant required for all parts of the
vehicle. A more detailed account of certain phases
of lubrication 1s given in the following paragraphs.

ENGINE

Lubrication of the engine is accomplished by
means of a force-feed continuous circulating system.
This is effected by means of a planetary gear type
pump located externally on the left side of the en-
gine, and 1s driven by a spiral gear on the camshaft.

The o1l 1s drawn into the circulating system
through a floating oil intake. The floating intake
does not permit water or dirt to circulate, which
may have accumulated in the bottom of the oil
pan, because the oil is drawn horizontally from the
top surface. Oil pressure 1s maintained under all
driving and climatic conditions.

Oil 1s forced to the crankshaft and camshaft
bearings through drilled passages in the cylinder
block and then to the connecting rod bearings
through drilled passages in the crankshaft. A drilled
passage in the crankshaft, from the front bearing to
holes 1n the crankshaft sprocket provides positive
lubrication for the timing chain. Direct spray from
connecting rod bearings lubricates the cylinder walls,
pistons, piston pins and the valve mechanism.

The pressure under which the oil is forced to the
bearings is controlled by a pressure regulator or
relief valve, located in the cover of the oil pump.
The valve is set to relieve at an indicated pressure
of 75 lbs. at a car speed of approximately 30 miles
per hour, with warm oil, assuring ample lubrication
at all speeds. An o1l pressure gauge is mounted in
the instrument panel, and indicates the pressure
being supplied. Failure of the gauge to register
may 1ndicate absence of oil or leakage and the
engine should be stopped immediately.

If thereis plenty of oil in the reservoir, the oiling
system should be carefully checked before starting
the engine.

For capacity of the oiling system see Page 3.
Care should be taken to replenish the supply when
the oil level indicator, which is combined with the
oil filler cap located in the oil filler pipe, shows the
oil below the full mark, No. 6, Fig. 1. Fresh oil
should be poured into the reservoir through the
filler pipe suffciently to bring level to full mark.

WHEN TO CHANGE CRANKCASE OIL

When the vehicle leaves the factory the crank-
case is filled to the correct level with oil of the proper
viscosity for the “break-in”’ period. (Decked
vehicles in freight cars have engine oil drained and
five quarts of oil in cans in freight car for each
vehicle.)

At 500 miles and 1500 miles, then every 2500
miles thereafter completely drain the oil by remov-
ing the drain plug, in the lower left side of the oil
pan and refill with 4 quarts of fresh lubricant, in
accordance with specifications.

To insure continuation of best performance and
long engine life, it 1s necessary to change the
crankcase o1l whenever it becomes diluted or
contaminated with harmful foreign materials.
Under the adverse driving conditions described in
the following paragraphs, it may become neces-
sary to drain the crankcase oil more frequently.

Vehicles operated in extremely dusty country,
should have the o1l drained both winter and summer,
at 1,000 mile intervals or oftener, and extra pre-
caution should also be taken to keep the carburetor
airfilter clean and supplied with oil. The frequency
of cleaning the Carburetor Oil Bath Air Cleaner
depends upon severity of dust conditions and no
dehinite rehll periods can be recommended.

Thinning of the oil by unburned fuel leaking
by the piston rings and mixing with the oil, is
known as crankcase dilution.

LLeakage of fuel into the oil pan mostly occurs
during the “"Warming-Up"’ period, when the fuel is
not thoroughly vaporized and burned.

Short runs in cold weather do not permit
thorough warming up of the engine and water may
accumulate in the crankcase from condensation of
moisture from piston blow-by.

Practically all present-day engine fuels contain
a small amount of sulphur which, in the state in
which 1t 1s found, is harmless; but this sulphur
on burning, forms certain gases, a small portion
of which 1s likely to leak past the pistons and rings
and reacting with water when present in the crank-
case forms sulphurous acid. As long as the gases
and the internal walls of the crankcase are hot
enough to keep water vapor from condensing no
harm will result, but when an engine is run in low
temperatures moisture will collect and unite with
the gases formed by combustion, thus acid will be
formed and 1s likely to cause serious etching or
pitting. This manifests itself by broken valve
springs and excessively rapid wear on piston pins,
crankshaft bearings and other parts of the engine.

In view of these conditions it i1s necessary to
drain the crankcase oil at regular intervals. It is
always advisable to drain the oil when the engine
s warm. The benefit of draining 1s, to a large
extent, lost if the crankcase is drained when the
engine 1s cold because some of the foreign material
will remain 1n the bottom of the oil pan and will
not drain out readily with the oil.

At least once a year, preferably in the Spring,
the oil pan and floating oil intake should be re-
moved from the engine and thoroughly washed
with cleaning solution.
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Lubrication Chart Index
See Page 13 for Details

2—Spring Bolt (5)
1 hydraulic fitting
Pressure gun
Chassis grease #1

1—Spring Shackle (4)
2 hydraulic fittings
Pressure gun
Chassis grease #1

4—Drag Link
2 hydraulic fittings
Pressure gun
Chassis grease #1

3—Tie Rod (2)
2 hydraulic fittings
Pressure gun
Chassis grease #1

6—Universal Joint
Needle Bearings (4)
1 hydraulic fitting in center
Pressure gun (hand) & adapter
Mineral oil gear lubricant

7—Slip Joint (2)
1 hydraulic fitting
Pressure gun
Chassis grease #1

—

10—Lever Shaft
Clutch and brake pedal
2 hydraulic ittings
Pressure gun
Chassis grease #1

10—Lever Shaft
T'ransfer case shift
1 hydraulic fitting
Pressure gun
Chassis grease #1

10—Lever Shaft
Steering belcrank
1 hydraulic fitting
Pressure gun
Chassis grease #1

19—Wheel Bearings (4)
Remove and repack
(Chassis grease #1

22—Steering Gear Housing
1 plug
Pressure gun (hand)
Chassis grease #1

21—Linkage
All clevis pins
Oil can
Engine oil

28—Transmission
1 fill and 1 drain plug

Pump
Mineral o1l gear lubricant

27—Front Axle Universal (2)
1 plug—fll to level
Pressure gun
Chassis grease #1

30—Axle Housing (2)
1 fill and 1 drain plug

Pump
Hypoid gear lubricant

29—Transfer Case
1 fill and 1 drain plug
Pump
Mineral oil gear lubricant

34—Distributor ..
1 oiler—1 wick—1 post 36_?';;};"{:3;;&
Oil can ¢
.ngi ' 01l can
e Engine oil

Grease cam

—

40—Pintle Hook
2 points
Oi1l can
Engine oil

39—Crankcase
1 fill pipe and 1 drain plug
Oil can
Engine o1l
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LUBRICATION CHART

14 Ton 4 x 4 Chassis
Hydraulic Brakes
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Engine Oil

T

FIG. 1—-CHASSIS

Predominating Temperature

Between -
Above 32°F. 32°F.and 0°F. Below 0°F.

# 1 # 1 X1

90 90 80
—— 30 10W 10W plus
109, Kerosene

Make Willys
Model MB

1—Spring Shackle

2—Spring Bolt

3—Tie Rod

4—Drag Link

6—Universal Joint Needle Bear-
Ings

7—Slip Joint

10—Lever Shaft—Transfer Case
Shift

10—Lever Shaft—Clutch Shaft
and Brake Pedal

10—Lever Shaft—Steering Bel-
crank

19—Wheel Bearings
21—Linkage
22—Steering Gear Housing
27—Front Axle Universal
28— Transmission
20—Transfer Case
30—Axle Housing
34—Distributor
36—Starter
39—Crankcase
40—Pintle Hook

TOOLS

Cleaning Rag

Adjustable Wrench

Square Shank Wrench, 33"
Wheel Bearing Nut Wrench

Screw Driver

INSTRUCTIONS

Clean and lubricate all points
in the order indicated, except
those which require disas-
sembly. Clean all vents. Check
and adjust level in housings.
Disassemble as separately in-
structed. Drain as separately
instructed. See page 13.

Frame A—Chassis Lubricant

Frame B—(Mineral Qil) Gear
Lubricant.

Frame C—Engine O1l

Frame D—(Hypoid) Gear
Lubricant.



LUBRICATION CHART
- U. 8. GOVERNMENT

For Canadian and British Lubrication
Specifications see reverse side of Index
Page in front of Manual.

ITEM TO BE LUBRICATED ‘ GRADE RECOMMENDED
S Bage 10 B HOW APPLIED Capacity |~ — T MILES
- L SAE Navy Army SAE Navy Army
Engine Crankcase (39) Filler pipe R. side check level | Refll
daily 4 qts 10W 1042 30 1065 2500
*Transmission Case (28) Filler plug R. side—add Oil
i | to level of plug 2 pts 90 1100 90 1100 6000
Transfer Case (29) Filler plug—add oil to level of
_ plug 3 pts a0 1100 90 | 1100 6000
Difterential F. & R. (30) Filler plug in cover—add Hy- Fed. Spec. Fed. Spec.
| poid oil to level of plug 214 pts 90EP VVL 761 90EP VVL 761 6000
' Class 2 Class 2
Propeller Shaft Universal Joints
F&R (6) | Fitting 140 1120 140 1120 1000
Air Cleaner . - Remove Cover 114 pt 10W 1042 30 1065 2000
Front Axle Shaft Universal
Joint & Steering Knuckle Filler plug outer casing L1b |NL.GI No. 1 NLGI No. 1|INLGI No. 1 NLGI No. 1] 10600
Bearings (27) |
F & R Wheel Bearings (19) Remove and Repack NLGI No. 1 NLGI No. INLGI No. 1 NLGI No. 1| 6000
Steering Gear H?_using (22) Remove Plug 616 oz INLGI No. 1 NLGI No. 1INLGI No. 1 NLGI No. 1| 1000
Steering Bell Crank (10) Fitting |
Steering '(l:"ie Rods (3)Rc:d - gitt_ing eachh eng
eering Connectin itting each en ~ -
Spring Pivot Bolts F & R (2) | Fittings 2 Summmer & Winter
Clutch & Brake Pedal Shaft(10)] Fittings 5
Propeller Shaft Slip Joints (7) | Fitting 1 each ]
Starter Front (36) Oil Hole 5Drops|  10W | 1042 3U 1065 1000
Distribu'tnr (34) _ 1l Cup on side t 5 Drops 10W 1042 30 1065 1000
Distributor Shaft Wick (34) 01} Can 1 Drop 10W 1042 30 1065 9500
Distributor Arm Ptvot (34) 01l Can 1 Drop 10W | 1042 30 | 1065 2500
Distributor Cam (34) Wipe with grease NLGI No. 1j NLGI No. 1|[NLGI No. 1 NLGI No. 1| 2500
Clevis Pins, Yokes & Cables (21){ Oil Can 5 Drops 10W 1042 30 1065 1000
Pintle Hook (40) | Oil Can 5 Drops 10W 1042 30 1065 1000
Hvdraulic Brake System Oil Can | 34 Pts. | Lockheed No. 21 Brake Fluid '

*Remove Skid Plate to drain Transmission
Shock_Absorbers_Non-Refillable .

See Page 3 for Imperial and Metric qualities

CI-£0

MONYL INAWNIAAOD ¥ X ¥ NOL-H AW, TAQONW SATIIM
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The following table shows at a glance the specification of oil to use in the engine according to tem-

perature conditions:

Above Q0° Fahr.. . ... ..
Not lower than 32° above zero Fahr......... . ... ..
As low as 10°* above zero Fahr, . ............. ... ..

Always select an oil with a temperature range
which agrees as closely as possible with the out-
door temperature range likely to be encountered.
When the crankcase is drained and reftlled, the oil
should be chosen, not on the basis of the existing
temperature at the time of change, but on the
minimum temperatures that might reasonably be
expected until time to change the oil again.

In warm weather, light oil ;ends to be used up
a little faster than heavier oil; accordingly heavier
oil i8 recommended for Summer use. In cold
weather, however, it i1s important to use a light
oil so that the engine can be started easily and to
assure an adequate, early flow of oil to every part
of the engine when first started and cold.

- CHASSIS LUBRICATION

All hydraulic lubrication fittings indicated by
No. 1-2-3-4 & 10in Fig. 1 should be wjped clean and
gone over with a compressor every 1,000 miles.

Make certain that each bearing surface is
properly lubricated. All clevis pins, yokes and
upper end of hand brake conduit should be oiled.

STEERING GEAR

Check level of lubricant in steering gear housing
No. 22, Fig. 1, every 1,000 miles, keeping it filled at
all times with NLGI No. 1 lubricant. Avoid the

nse of cup grease, graphite, white lead or heavy
solidified ail. -

- Remove plug in steering housing and with a hand
gun fill the housing slowly. When housing is full,
replace the filler plug.

FAN AND WATER PUMP

The fan and water pump bearings are prelubri-
cated and the lubricant lasts for the life of the bear-

ings.
IGNITION DISTRIBUTOR

The oiler, on the distributor indicated by No. 34
in Fig. 1, should be lubricated every 1,000 miles
with several drops of engine oil.

Every 2,500 miles when engine oil is changed
apply a drop of light engine oil on the wick located
in' the top of the shaft which is accessible by
removing the rotor arm. Also put a wipe of soft
grease on the breaker arm cam, and a drop of oil on
the breaker arm pivot.

GENERATOR

The Generator Bearings are prelubricated and
require no attention,

STARTER

The oil hole cover on Commutator (Front) End
slips to one side; 3 to 5 drops of medium engine oil
is recommended every 1,000 miles, No. 36, Fig. 1.
Be sure to slip cover back in place.

iiiiiii

....... 20W
....... 10W

IIIIIII

GRADE

....... 30

20 or 20W

10W plus 109, Kerosene

UNIVERSAL JOINTS—(Propeller Shaft)

Every 1,000 miles lubricate the propeller shaft
universal joints with a hand gun and adaptor using
S.A.E. 140 No, 6, Fig. 1. Use NLGI No. 1 in the

slip joint, No. 7, Fig. 1.
UNIVERSAL JOINTS—(Front Axle Shaft)

Front axle shaft universal joints should be
checked every 1,000 miles thru plug hole in rear
of housing and add NLGI No. 1 lubricant to level
of filler plug. Every 12,000 miles remove, clean,
inspect and refill with 14 lb. No. 27, Fig. 1,

WHEEL BEARINGS

Wheel Bearings should be removed, thoroughly
cleaned and repacked every 6,000 miles, No. 19,
Fig. 1, using NLGI No. 1 lubricant

TRANSMISSION AND TRANSFER CASE

Transmission and Transfer cases are filled with
S.A.E, 90 mineral oil lubricant at the factory, this
being satisfactory for ‘‘year round” use except
where extremely cold temperatures are experienced
in which case use S.A.E. 80 or the oil should be
diluted 109 to 209 with Kerosene. It should be
checked eachl,000 miles when vehicle is lubricated
and renewed each 6,000 miles. See Fig. 1, No. 28
and Fig. 29. To drain transmission remove skid
plate. Lubricate transfer case shift lever shaft
hydraulic ftting with NLGI No. 1 lubricant,

FRONT AND REAR AXLE

Hypoid gears require extreme pressure lubricant,
therefore the lubricant manufacturers have de-
veloped a special lubricant, which is suitable for
hypoid axles.

The level of the lubricant in these units should
be checked every 1,000 miles. Do not mix different
types of Hypoid Lubricants.

Seasonal changes of lubricant are not required
except where extremely cold temperatures are ex-
perienced in which case use S.A.E. 80 or the oil
should be diluted 109, to 209, with Kerosene. It
13 recommended that the housings be drained and
refilled with 214 pts. of S. A, E. 90 EP lubricant at
least twice a year or every 6,000 miles. Use a light
engine oil or flushing oil to clean out housings. See
Fig. 1, No. 30.

Note—Do not use water, steam, kerosene, or
gasoline for flushing.

AIR CLEANER

Each engine oil change or oftener, when vehicle is
operated in sandy or dusty areas, remove, clean
and rehill ail cup to indicated oil level. See Lubri-
cation Chart on Page 12. To clean element, see
Page 50.
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PERIODIC INSPECTION

OPERATION Daily ﬁﬂ?fs 12,000
Front Axle
Check Wheel Alignment. . S DN DD U IO
Inspect Tie Rod Endsfanear e X e
Inspect Steering Arms for Tlghtness .......................................... X )ooooo-e
Inspect Steering Knuckle Bearings and QOil Seals for Loﬂseness and Wear|.......|... X oo o). ..
Check Axle Shaft Umiversal Joints for Wear. .
(Make same Inspections as for Rear Axle).......... P I I I IR
Rear Ax]e
Check Axle Shaft Flange Bolts for Tightness, .. ..................... .. ... ].-. X..l...... .. ...
Check Wheel Bearings for Looseness and Wear.......................l.... o X oo e
Inspect for Oil Leaks at Pinion Shaft Qil Seals. .. .................. .. ... ... ].-. ). S [
Check Axle Housing Cover Bolts. . ... ...... ... ..o ]--- X..l............
Inspect Axle Shaft 01[ Seals for Grease Leak. ........................| ... .. DXL
Check for End Play in Pinion Shaft,, R [ M. G I
Check Universal Joint Flanges for Looseness. ..........ooooovvi | X ... ...
Body
Check Body Bolts. . ... ... i i ] b, G I
Brakes
Inspect Fluid Supply in Master Cylinder. . .................oooo L] X.. A
Make Visual Inspection of Brake Lines and Hnses ....................... D, S PRSI IR IR
TestSerwceBrakes.adjustlfnecessary e X
Remove Wheels; inspect brake lining...................... .. ... .o oo e o X ol
Flush entire system withnew fluid............. ... ... .o oo o oot XL
Check Brake Pull Back Springs. . ........ ... .. .. ceiiiiiiiiiiiiaiiiveiiad]e-- X..l...... . ...,
Test Hand Brake. ... ... ..ottt iiinniaiaiininraei]en X0
Clutch
Check Free Pedal Travel; adjust when necessary.....................|... X l.....) ... ..
Check Adjustment on Clutch Cable to determine when Driven Plate is
required—(Last adjustment).. ................ ... oo e X, d...... . o.n.
Cooling
Check Waterin Radiator................ .o i iriiieniiiiiiaaniii]-. Xool..... oo o
Test Anti-Freeze Solution (During Winter) . . ........................|... X.|l...........]......
Check Fan Beltfor Tension................ ... ..o i X...|l...... ...
Inspect Radiator Hoses and Connections. .......................... N D, GRS P IR I
Check Water Pumpfor Leaks.............. . ... i iiiiiianiiciiie ] - X oo oo s
Check Temperature Gauge. . . .........ciieiiiniieinaiianineinid] -. X |l.....)...
Flush System Twice a year. Before and after using Anti-Freeze; test Ther- -

mostat; replace Radiator Hoses. . ................... ... oo oo o o .

Battery

Check Gravity and add Distilled Water every 2 weeks
Check Terminals. .. .......oiiiiivveniinneernireannnnceaenianror o] . X..

Check and Tighten Ground Straps.............: .............................. X..
ChecanldC]ampBuits Y PR P G

.......

Wiring

Inspect all Connections. .
InspectforChaﬁedorBrakenWIres VDI (P
Inspect Retaining Clips and Grnmmets ......................................

1111111

4 4 4




PERIODIC INSPECTION—Continued

Each Each
OPERATION Daily 1000 6000 | 12,000
Miles Miles
Starting Motor
Clean Commutator with .00 Sand Paper.. ... . ... ..o v el oot LoX ]
Check Brushes for Wearand Tension. . .. ... ... .. ceieeiiiviee o] —onnn, LX)
Check Mounting Bolts for Tightness. . ..... ............... ........ |-~ -] .. ... LX)
Overhaul............. DI ERPSPITER IR o] XL
Clean Bendix Drive. .. ..... oo oo e et oo e e Lo XL
Check Cable Connections. . .. .. .. ... . . e a e, N I X
Generator
Clean Commutator with .00 Sand Paper...... e X
Check all Terminals. . .............. ...... S DIUEDIDIPEPIPRTU [PPSR X,
Cher:kBruuhesfﬂrWearandTensmn. IRV [ X
Qverhaul .. .. ... ... i ... OSSP UUUDIRP DR [DUPIPR ISP [N XL
Check Voltage Regulator. ... ..... . ... ... ... i o] eeenn XL
- Lights and Switches
Check Operation of Lights.... ... .......... ... ...... e JXobee A .
Horn
Check for operation. ... . ... ... i ittt erineaeinnenens D U I I .
Distributor and Spark Plugs
Clean and Adjust Distributor Points and Spark Plug Gap& ........................ D, SN R ,
Replace Plugs. . e . e T SN cenn . XL
CheckanchstCondenser ........................................ AR R B G I
Overhaul Distributor. .. ... ... .. . e AUV ENRE IR X
Check TiMNE. ..o o e e e e i AU I R SR B
Check Automatic Spark Advance. .. ... AU PUVIPIURI I X
Clean Distributor Cap—Termunal Towers. . .. ... ...... ... -] oot DXL
Test Casl (HeatTeat) .................. XL
Engine
Check Cylinder Head Nutsand Bolts. ... ....................... ... |-~~~ | - .. DX
Check Manifold Nutsand Gaskets........... ... ... . ccciviiiniiiiileont. D, G O E
Check Oil Pan Bolts; Check for Qil Leaks. .. ........ ... o] ven. GXL e
Check Compression. . .....ovviiiiiiie i iiinsnianinsmennne e oot X
Check Tappet Clearance. .. ........... ... VS RDIDRY [PSPPUP IO XL ]
Check Engine Mounting Boltsand Nuts. . . ......................... |- - --.... DX
Check Oil Pressure Gauge Reading. . .................cccveeoo - X o oea ] :
Check Oil Level. (Add Necessary). . .. ... ). G R Y I .
Remove and Clean Oil Pan and Fleating Intake. .. ., ................. | .. ... ] o0t X
Change Oil Filter. . . ... .. o i e e e A [ A LX...
Definite Periods for Major operations or overhauling cannot be predeter-
mined. They are dependent upon service to which Engine has been
subjected.
Fuel System
Remove, clean and refill aircleaner. . ....... .. ... . oo |, . G R I
(Vehicles operated in Dusty or Sandy regions, the air cleaner should be
inspected and cleaned if necessary) .. ...... ... ... ... .. A G IR B N
Clean Fuel Pump Sediment Bowl and Strainer. .. ... ................|. ..... D GV R I
Clean Fuel Falter. . .. .. oo DGR R e
Tighten Carburetor Flange to Manifold Nuts. .. .................. |21 X 0. .. .
CheckCarburemrﬁd;uatments U I . N R

Inspect all Fuel Lines and Connections for leaks. .....................|...... D, G R I
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PERIODIC INSPECTION—Continued

Each Each
OPERATION Daily | 1000 6000 | 12,000
Miles Miles
Fuel System
Test Fuel Pump Pressure... .. ... ... .. i iiiniieninannnne oo, XL
Overhaul Carburetorand adjust. ... .............. ... .. ........... }.- -0t XL
Drain Fuel Tank and Flush out Sediment. . .. ......... ... boveni v ]t L. XL
Lubrication
Refer to Lubrication Chart. .. ........ ... it} X..| .. X..]...X..|]...X...
Springs |
Inspect Spring Clips to Axle for Tightness. ... ... .......... LX)
Inspect Spring Shackles and Bushings........ .......................}..... | X oo e
Check condition Front and Rear Springs. . .......................... ). ... LX)
Shock Absorbers
Inspect Mounting Bushings, replace when necessary. . ................}b..... | .X.. | ..o ]ooi ot
Inspect Mounting Brackets. .. ...... ... .. .. .. . i bt DX e
Check for Control (off car) adjust orreplace. .. ................... P A R I L XL
Steering System
Check Steering System (Loss Motion)........ .. ... ... . ot LX) s NI
Inspect Steering Connecting Rod, Ball and Sockets. . .................|..... DX e
Check Steering Post Bolts toframe. . . ........ .. .. ... ... ) et DX
Check Steering Pitman Arm Nut. ... ... ... ... ... ... ... ... N DXl o
Transmission and Transfer Case
Inspect for Oil Leaks.......... ..o i ea, . SU I I
Check Transmission to Bell Housing Bolts............... .. ... o oo | et . GO I
Check Oil Seals at Propeller Shafts. . .......... ... ... ..o . G I
Universal Joints
Check Flange Nuts. ... .. ... i e [ ee JX ] e
Inspect Joint Bearings for wear. . ......... ... ... i et 0. SO N
Wheels and Tires |
Check Tire Pressures. . ... oo o ver et ettt e e DX e
Tighten Wheel Hub Bolt Nuts. . ........... ... ... .o o]t . G DI I
Remove Wheel Bearings, inspect, replace worn or chipped cups or cone
repack and adjust. . ... .o i e | e DX
Check Tire Wear, check toe-in, caster and camber.......... I X )
Inspection

The importance of regular inspection cannot be over-emphasized. Making adjustments, tightening bolts,
nuts and wiring connections when needed, will go far towards avoiding trouble and delay on the road and
uphold the high standards of reliability and performance built into the vehicle by the Manufacturer.

After maneuvers involving operations in swamps and streams inspect for water and sludge 1n engine,
transmission, transfer case, front and rear axles, wheel bearings and front universal joints,
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ENGINE

of engine, to run the vehicle out of doors.

(NEVER RUN ENGINE IN CLOSED GARAGE)
Due to the presence of carbon monoxide (a poisonous gas in the exhaust of the engine) never run the
engine for any length of time while this vehicle is in-a small closed garage. Opening the doors and win-
dows lessens the danger considerably, bul it is safest, if adjustments are being made thal require operalion

48 4D 44 43 42 4140 39

10 11 12 13 14 16 18 17 18

as a7 ‘.'1‘8 an 34

ae
31
30
20
28

27

19 20 21 22 23 24 en 20

FIG. 1—SIDE SECTIONAL OF ENGINE

The engine is a Four-Cylinder L head type unit
equipped with a counter-balanced crankshaft.

At end of this section will be found the Engine
specifications. When adjustments are necessary we
recommend that reference be made to these speci-
fications for proper running: tolerances and clear-

ances of all component parts. On Page 34 headed
“Engine Troubles and Causes are listed many
reasons for engine failure or poor performance.
FFor correction of these dithculties you will find the
procedure to follow under separate headings in this
section.
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F1G. 1=-SIDE SECTIONAL VIEW OF ENCINE

Willya
Part
Mg,

638458
375900
635061
36007

B38113
387633
837008
A-1485
0383459
633457
A-1180
634700

637008

52825
§39859
835741
630386
030397
637020

628121
037047
638733
630204
037237
835304
637045
837704
837048
838634

A-912

A-1584

637183
637183
439661
A-1192
637046
D30081
838057
830p83
39043
630604
6308207

A-447

Ford
Part
No.

GPW-8250
GPW-06245
GPW.6202
GPW.0243

GPW-.0312
GPW-8319
GPW-8700
GCPW-8620
GPW-0308
GPW-8260
GPW-B016
Grw-8308

GPW-§338-A

350028-5

GPW-0341-A

GPwW.-0018
GPW-8817

GPW-6303-A1

GPW-8600

GPW-8337-A

GPW-8326
GPw-6702
GPwW-0384
GIPw-6260
GPW-BS5D
GFPW.8549
GPW-8513

GPW-005()
GPW-8507
GPW-85605
GPW.8478
GPW.B350
GPW-85675

GPrwW.8135-A
GPW-4110-A

GPW.8512
GPW.8524
GPW-8557
GPW.-8530
GPW.BE00

PERFORMANCE

Name

Camshaft Sprocket

Camehaft Thrust Washer
Camshaft Front Buahing
Camsheft Thrust Plunger

Fuel Pump Eccentric

Fan and Generainr Drive Pulley
Starting Crank Nut Assembly
Crankshaft Packing—Front End
Fan and Genermaior Drive Belt
Crankshaft Sprocket

Camshaft Drive Chalin

Chaln Cover Assembly
Crankaheft Thruat Washer
Crankahalt Oi) Passages

- Crankshaflt Bearing Front~Lower

Connecting Rod Bolt Nut Lock
Connecting Rod Assembly Na. 3
Cragkahaft Bearing Center—Lower
Oll Flost Assembly

Qi Floal Bupport

Connecting Rod Cap Bolt

O] Pump and Distribuior Drive Gear
Crankyhall

Valve Tappel

Crankshaft Bearing Rear—Lower
Crankshaft Bearing Rear Drain Pipe
Crankshaft Packing—Rear End
Flywheel Ring Crear

Camshaft -

Valve Tappel Clearance Sprl
Valve Tappet Adjusting Screw
Valve Spring

Exhaust Manifold Asgsembly
Cylinder Head

Inlet Valve

Exhauet Valve

Thermostat Retsiner

Weter Qutlet Elbow

Thermostat Atsembly

Piston Pin

Piston

Water Pump 1mpeller

Water Pomp Seal Asgembly

Water Pump Seal Washer

Water Pump Bearing and Shaft Assembly

Fan Assembly

BATYTCRY

fANITION
CANLED

IEROvED
ERGINK

OHITRIBUTOR

1GMITION

®

TIMING

THE CYCLE OF ENGINE TUNE-UR

FIG, 2

Engine Tune-Up

For best performance and dependability, the
engine should have a periodic tune-up every 6,000
miles, see Fig. 2. The following procedure is recom-
mended when performing this operation:

1. Remove spark plugs and clean. Adjust the

Electrodes to .030” gap.
2. Check Battery Terminals, ground cable and

ground straps on leit side of engine at front

engine support and cylinder head for clean and

tight connections. .

Remove distributor cap and inspect points.

Check ignition timing.

Check valve tappet clearance-set .014" cold.

Set carburetor float level, accelerator pump

travel, and metering rod as covered under

heading '‘Carburetor’.

7. Start engine and allow to run untii thoroughly
warmed up, then set carburetor idle screw
80 the engine will idle at 600 R.P.M. (vehicle
speed approximately 8 miles per hour).

8. Adjust low speed idling screw so that engine
will idle smoothly.

Carburetor |

Complete information regarding dismantling,
cleaning and adjusting will be found in the Fuel
section, under heading “Carburetor™.

Distributor

For complete information regarding cleaning,
adjusting and setting ignition timing refer to
Electrical section under heading “Distributor’.

Grinding Valves

Lack of power in an engine is sometimes caused
by poor seating of the valves in the valve seats
which allows the gases in the compression chamber
to escape into the intake or exhaust manifold.

Through the use of a cylinder compression gauge
one can readily determine which valves are not
properly seating.

Compression gauge readings should all be within
10 pounds of each other and not less than 70;ibs,

If no gauge is available, remove all spark plugs,
hand crank engine and have mechanic place thumb
over one spark plug hole at a time. When no
compression is experienced that particular cylinder
is at fault. |

The valve grinding operation from the standpoint

of engine power and performance 1s very important.
Extreme care should be used whenever valves are

g o

ground to maintain factory limits and clearances,

as only by maintaining these can one expect to
get good engine performance.

When it is necessary to perform a valve job,
it will be best to follow the procedure as outlined
in the next few paragraphs,

1. Drain radiator by opening drain cock at
the bottom left corner of the radiator.

2. Remove oil filter and bracket by removing the
nuts on the cylinder studs and lay hlter on
generator.

3. Removefuel linefrom fuel pump to carburetor.

4, Remove carburetor air cleaner and accelera-
tor rod. |

5. Remove choke and throttle control wires.
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Willys
Part
No.

A-1627
A-1244
107128
A-5168
A-5165
630396
381519

635377
630397
630979
A-1167
6368599
630518
356156

Ford
Part
0.

GPW-12000
GPW-12100
B-10141
GPW-8766-B
GPW-6763-B
GPW-6615
GPW.8345

GPW.6369
GPW-6617
GPW-6727
GPW-6675
GPW-6608
GPW-6663
GPW-6654

8. % 8

9 10 11 12

FIG, 3—FRONT SECTIONAL OF ENGINE

Name

Ignition Coil

Ignition Distributor

Distributor Qiler

Qil Filler Cap and Level Indicator

Oil Filler Tube

Qil Float Assembly

Crankshaft Bearing Cap to Crankcase
Screw

Crankshaft Bearing Dowel

il Float Support

Oil Pan Drain Plug

Oil Pan Assembly

Oil Pump Shaft and Rotor Assembly

Qil Relief Plunger

Oil Reliefl Plunger Spring

28

Willys
Part
No.

630389
630390
343306
637636
636600
630388
630394
637615
A-1081

A-912
630298
636439
656554
A-1166
375811

Ford
Part
No.

GPW.6628
GPW-6644
GPW-6614
GPW-6800
GPW.6673
GPW-6609
GPW-6630
GPW-12083
GPW-6758

GPW-8762
GPW.-9460
GPW-63519

GPW-8510

Name

Oil Relief Plunger Spring Shims
0il Relief Plunger Spring Retainer
Qil Pump Pinion

Oil Pump Assembly

Qil Pump Rotor Disc

Oil Pump Shaft

Qil Pump Body to Cylinder Block Gasket
Distributor Shaft Friction Spring
Crankcase Ventilator Assembly
Exhaust Manifold Assembly
Crankcase Ventilator Baffle

Heat Control Valve

Valve Spring Cover Assembly
Intake Manifold Assembly
Exhaust Valve Guide
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6.

-1

10.

11.

12,

13.

Remove nuts holding carburetor to manifold
and remove carburetor.

Remove bolt and nuts holding exhaust pipe
to manifold.

Remove manifold stud nuts and manifolds.

Remove the upper radiator hose. Remove all
spark plugs by using the socket wrench fur-
nished in the tool kit. Remove the cylinder
head cap screws, stud nuts and the tempera-
ture gauge bulb, then lift head from engine
block. Removal is made easy by using lift-
ing hooks screwed in No. 1 and 4 spark plug
holes. CAUTION—Do not use screw driver
or any other sharp instrument to drive in
between the cylinder head and the block to
break the head loose from the gasket.

Remove the valve cover plate screws and the
valve cover. Care should be taken when re-
moving the valve cover breather tube not to
lose the copper gasket on each screw as well as
the screen and gasket. With a piece of cloth
or cotton waste cover the three holes in the
valve chambers to prevent the valve keys
dropping into crankcase upon removal.

Remove valve tappet clearance springs by
placing screw driver on top edge and snapping
out. With valve spring compressor inserted
between valve tappet and spring retainer raise
springs on those valves which are in closed
position and remove valve locks. Turn crank-
shaft with crank or by fan belt until those
valves which are open become closed and re-
peat the operation.

Remove valves and place them in a valve
carrying board, so that they can be identified
as to cylinders from which they were removed.
Remove valve springs. The valve springs
should be tested for pressure which should
show 116 Ibs. when valves are open (Length
134"} or 50 lbs. pressure when closed (Length
27¢,""). The free length of the valve spring is
215" inches. Any springs which are distorted
or do not fall within these specifications should
be replaced with new springs.

Clean carbon from cylinder head, top of
pistons, valve seats and cylinder block, clean

FIG. 4—GAUGING VALVE SEATS

valve guides with guide ‘brush. Clean valves
on a wire wheel brush making sure that all
carbon is removed from the top and bottom
of the heads, as well as the gum which might
have accumulated on the stems. The valve
heads should then be refaced at an angle of 45°.
If valve seats in block show signs of excessive
pitting it is advisable to reface the seats and
check with dial gauge—Fig. 4. Then by hand,
touch up the valves to the valve seats with
fine valve grinding compound.

The clearance between the intake valve stem
and the valve guide is .0015" to .00325", the ex-
haust valve stem clearance to guide is .002" to
.00375". Excessive clearance between the valve
stem and the valve guide will cause improperly
seating and burned valves. If there is too much
clearance between the inlet valve stem and the
valve guide, on the suction stroke there will be a
tendency to draw oil vapors up the guide into the
combustion chamber causing excessive oil con-
sumption, fouled spark plugs and poor low speed
performance.

To check the clearance of the valve stem to the
valve guide, take new valve and place in each
valve guide and feel the clearance by moving the
valve stem back and forth. If this tolerance is
excessive it will be necessary to replace the valve
guide, otherwise the valve stem is worn.

FIG. 5—PULLING VALVE GUIDE



WILLYS MODEL “MB" 4-TON 4 x 4 GOVERNMENT TRUCK

0100-21

Removing and Replacing of Valve Guide

When removing the valve guides use a valve
guide puller such as shown in Fig. 5 to prevent
damage to cylinder block. If a regular puller
is not available, a suitable tool can be made from
a 2" pipe, 6" long and a 3g" bolt 10" to 12"
long with a long threaded end, a small hexagon nut
which will pass through the hole in the cylinder
block and a 2" washer with a 3{” hole in it.

The valve guides are installed with a replacer or a
driver as shown in Fig. 6. Taking a piece of half
inch round stock 6" long and turning down one end
to 34" diameter 2" long will make a suitable driver.

FIG. 6—INSTALLING VALVE GUIDE

The exhaust valve guide is installed in the cylin-
der block so that there will be a distance of 1"
from the top of the guide to the top of the block.
The intake valve guide is set at 13{"" from top of
valve guide to the top of block. Fig. 7.

ExpusT

v

s

FIG. 7—POSITION OF VALVE GUIDES

The valve tappet clearance in the guide should
be .0005"” to .002". It is advisable to check the

clearance of the valve tappet by moving it back
and forth in the guide. If the clearance seems to
be excessive it might be necessary to install a new
valve tappet. This operation is covered in this
section under “Camshaft and Valve Tappet'’.

FIG. 8—VALVE TAPPETS AND SPRINGS

When assembling valve springs and retainers in
engine make sure that the closed coils are up
against cylinder block. See Fig. 8. Then make
installation of the' valves in their respective
positions as they were disassembled. Through
the use of a valve spring compressor raise valve
springs on those valves which are in the closed posi-
tion, and with valve key inserting tool, insert the
valve spring locks. If no tool is available, hold keys
in place by sticking them to valve stem with grease.

Adjust the valve tappet to valve stem clearance
to .011”". Fig. 8. Remove cloth or waste from
valve chamber.

Clean top of block and pistons of all foreign
matter and install cylinder head gasket. Clean
carbon from cylinder head and wipe off all foreign
matter then install over studs on cylinder block.

@ © © - ©® @

e ® © e

® @

FIG. 9—CYLINDER HEAD TIGHTENING

Install oil filter and air cleaner bracket and tube
assembly. Install cylinder head cap screws and
nuts bringing them down finger tight, then with a
tension wrench tighten cylinder head screws and
nuts in sequence as shown on Fig. 9, tightening
screws to 65 to 75 foot pounds or 780 to 920 inch
pounds and the nuts to 60 to 65 foot pounds or 720
to 780 inch pounds.

Clean and adjust spark plugs, setting the elec-
trode gaps at .030"”, Fig. 10. Install spark plugs in
cylinder head to prevent any foreign matter from
entering the combustion chamber during the re-
maining operations.
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Install manifold with new gaskets. Install mani-
fold clamp washers with convex surface toward
manifold. Install manifold nuts drawing them up
tight. Install exhaust pipe to manifold with new
gasket.

Overhaul and recondition carburetor as per
instructions given under the heading “Carburetor;".
Install carburetor to manifold and attach controls.

Recondition distributor and set ignition timing
in accordance with instructions given under
“Distributor”.

NOTE-—Make sure when installing distributor
assembly in crankcase that it fits down in the
crankcase properly.

Install upper radiator hose, and all line connec-
tions and fill radiator with water. Start engine
and allow it to idle for a period of five or ten
minutes, then recheck tappet clearance.

If necessary, install new valve cover plate gasket
(shellac to cover). Install cover plate to engine
block. Clean valve chamber ventilator tube and
screen and reinstall with gaskets.

FIG. 11—VALVE MECHANISM

Willys Ford
Part Part
No. No. No. Name
1 637183 GPW-6505 Exhaust Valve
2 638636 GPW-6513 Valve Spring
3 637044 GPW.-6514 Valve Spring Retainer Lower
4 376094 GPW-6546 Valve Spring Retainer Lower Lock |
5 637704 GPW-6550 Valve Tappet Clearance Spring
6 637048 GPW-6548 Valve Tappet Adjusling Screw
7 375010 355671-§ Valve Tappet Adjusting Screw Lock Nut
8 0637047 GPW-6500 Valve Tappet
9 639051 GPW.6262 Camshaft Bushing—Front
10 637065 GPW-6250 Camshaft
11 375000 GPW-6245 Camshaft Thrust Washer
12 638457 GPW-6260 Camshaft Drive Chain
13 638458 GPW-6256 Camshaft Sprocket
14 038450 GPW-6306 Crankshaft Sprocket
15 316932 GPW-6269 Camshaft Sprocket Cap Screw
Lockwasher
16 634850 355499-S Camshaft Sprocket Cap Screw
17 375908 GPW-6244 Camshaft Thrust Plunger Spring
18 375907 GPW-6243 Camshaft Thrust Plunger

FIG, 10—SETTING SPARK PLUG

AE
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Camshaft and Valve Tappets

The alloy cast steel camshaft Fig. 11 rotates on
four bearings which are lubricated under oil pres-
sure through drilled passages in the crankcase. The
front bearing carries the thrust and is a steel back
babbitt-lined shell. This bearing is staked in place
to prevent rotation and endwise movement. See
Fig. 12.

The valve tappets are lubricated through oil
troughs cast in crankcase and drilled passages to
valve tappet guides. The oil troughs are filled
from oil spray holes at connecting rod bearing
ends. A groove cut in center of valve tappet
shank carries the oil up and down in guides.

FIG. 12—STAKING CAMSHAFT BEARING

Removal of Camshaft or Valve Tappet

Drain water from radiator, remove radiator and
grille, cylinder head, manifold, valves and valve
springs. Follow instructions given under sub-
heading “Grinding Valves' Page 18.

Remove oil pump and fuel pump assemblies.

Remove oil pan, crankshaft pulley, fan belt and
fan assembly.

Remove nuts holding front engine supports to
rubber insulators.

Remove timing chain cover, camshaft sprocket
screws and timing chain.

Tie all valve tappets up with a string wrapped
around heads of screws and attach to manifold
studs.

Place jack with block under crankcase and raise
front end of engine until camshaft will clear front

frame cross member. Remove camshaft and valve
tappets.

Carefully inspect camshaft for scores, roughness
of cams and bearings. Examine valve tappet faces
where they contact cams and replace if found to be
scored, rough or cracked. Check clearance of tap-
pets to guides, renewing those which have worn
excessively. Oversize available .004",

Replacing Camshaft or Valve Tappets

Install valve tappets and tie up in place with
string. Install camshaft. Install camshaft thrust
washer.

To set the valve timing, see instructions given
under heading ‘“Valve Timing" Page 24.

For installation of oil pump see section under
heading “'Oil Pump'' Page 29.

Install the plunger and spring in the front end
of camshaft with round end out. Inspect pin in
timing chain cover to see that it stands perpendicular
to the cover face. Put a light smear of cup grease
on end of pin and on the end of plunger, then
assemble cover to the engine.

Balance of the assembly is the same operations
used in removal of camshaft only in the reverse
order.

NOTE—On earlier engines, when replacing oil
pan, the four short cap screws are used across front
end.

Eanie anents.

FIG. 13—VALVE TIMING

TIMING CHAIN AND SPROCKETS

The silent type timing chain is non-adjustable.
The lubrication is positive through drilled passages
in the crankshaft and sprocket from the front main
bearing and oil filter return. These should be checked
whenever the chain or sprockets are replaced.

To replace timing chain, it is necessary to remove
fan blades, radiator, fan belt, crankshaft pulley and
timing case cover. Remove screws holding cam-
shaft sprocket to camshaft and remove chain.

When chain has been removed, for any purpose,
it will be necessary to set the valve timing when
chain is replaced.
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VALVE TIMING

To set the valve timing turn the crankshaflt so
No. 1 and No. 4 pistons are at top dead center.

Place camshaft sprocket on camshaft, turn cam-
shaft so punch mark faces punch mark on crank-
shaft sprocket.

Remove sprocket and place the timing chain on,
then place timing chain over crankshaft sprocket,
changing position of camshaft sprocket within
chain until the cap screw holes in sprocket and cam-
shaft are in line.

Timing is correct when a line drawn between
sprocket centers cuts through timing marks on
both sprockets. See Fig. 14.

Inlet opens 9° before top center measured on
flywheel or .039" piston travel from top center.

To check valve timing, Fig. 13 adjust inlet valve
tappet No. 1 cylinder to .020”. Rotate crankshaft
clockwise until piston in No. 1 cylinder is ready for
the intake stroke, at which time the tappet should
just be tight against end of valve stem and mark
on flywheel “I O" is in center of timing hole in
flywheel housing, see Fig. 15.

TIMING CHAIN COVER AND SEAL

The timing chain cover is a pressed steel stamping
heavily ribbed for strength.

The stationary pin in cover is so located as to
bear against the plunger in the end of camshaft
which controls the end play of camshaft.

The crankshaft oil seal is woven asbestos impreg-
nated with graphite and oil. When necessary to
install new oil seal, the steel retainer should also
be renewed.

FI1G. 14—TIMING SPROCKETS

/ S

FIG. 15—TIMING MARKS (FLYWHEEL)

Crankshaft

The crankshaft Fig. 16 is of drop forged steel,
grain direction following shape of crankshaft with
four integral counterweights. This short shaft is
rugged and reduces torsional vibration, weight 4114
Ibs. After machining, the crankshaft is balanced
statically and dynamically, and then dynamically
balanced with clutch and flywheel as an assembly.
It rotates on three steel back babbitt lined bear-
ings, the front bearing taking the thrust. The
packing at the rear bearing prevents oil getting
into clutch and loss when parked on steep inclines.

The main bearing journal diameter and length
dimensions are as follows:

Front—2.3340""—1.920"
Center—2.3340""—113¢"
Rear—2.3340"—134""

The steel back babbitt lined bearings are made
to size and are interchangeable without line ream-
ing. The running tolerance of the bearing is
established at .001”. No adjustment is provided
on the main bearings. Should they require atten-
tion they should be replaced to maintain proper
control of oil. Main bearing cap screw torque
wrench reading 65-70 ft. Ibs.

The end play of the crankshaft is .004"" to .006"
and adjusted by shims between the crankshaft
sprocket thrust washer and end of Main Bearing,
Fig. 17.

To adjust end play the crankshaft sprocket must
be removed with gear puller, Fig. 18.

Whenever it is necessary to remove the crank-

shaft or install new crankshaft bearings, the engine
has to be removed from the frame. See Note under

“Flywheel"" Page 32.
Undersize main bearings are available in .010";
.020"" and .030".
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12
13
14
15
16
17
18
19
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22

24
25

Willys
Part
No.
638730
638732
632156
638733
116562
630864
116566
636961
636957
632157

6010
630858

637020
637007
334103
638459

50917
630727
634706
838121
639862

637008
638731
636062
635377

52825

FIG. 16—CRANKSHAFT AND PISTONS

Ford

Part

No. Name
GPW-6339-A  Crankshaft Bearing Cenler—Upper
GPW-6331-A Crankshaft Bearing Rear—Upper
GPW-6387 Flywheel Crankshaft Dowel
GPW-6337-A Crankshaft Bearing Rear—Lower
GPW-6155-A Piston Ring—Compression (Lower)
GPW-6150 Piston Ring—Compression (Upper)
GPW-6156-A Piston Ring—O0il Regulating
GPW-8135-A Piston Pin
GPW-6110-A Piston—Grade "“D"

355497-5 Piston P'in Lock Screw
34807-8 Piston Pin Lock Screw Lockwasher
GPW-6200 Connecting Rod Assembly (No. 1 and

No. 3 Cylinders)
Connecting Rod Cap Bolt
GPW-6333-A  Crankshaft Bearing Front—Upper
GPW.-6353 Crankshaft Oil Slinger Gasket

GPW-6306 Crankshaft Sprocket
74182-S Crankshalt Sprocket Key
GPW-6342-A Crankshalt Sprocket Spacer
GPW-6308 Crankshaft Thrust Washer

GPW-6303-A1 Crankshaft

GPW-6211-A Connecting Rod Bearing (Upper and
Lower)

GPW-8338-A Crankshaft Bearing Front—Lower
GPW-6341-A  Crankshaft Bearing Center—Lower

356021-S Connecting Rod Cap Bolt Nut
GPW-6369 Crankshaft Bearing Dowel
356028-S Connecting Rod Cap Bolt Nut Lock

FIG. 17—CRANKSHAFT END PLAY
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FIG. 18—CRANKSHAFT SPROCKET

CRANKSHAFT REAR BEARING SEAL

The rear main bearing is sealed by a wick type
packing, installed in the groove machined in the
crankcase, and rear main bearing cap, Fig. 19.

To install a new seal at the rear main bearing
cap, insert the packing in the groove with the
fingers. Then using a round piece of wood or
steel, roll the packing into the groove. When
rolling the packing, start at one end and roll the
packing to the center of the groove. Then starting
from the other end again roll towards the center.
By following the above procedure you are sure that
the wick is firmly pressed into the bottom of the
groove.

The small portion of the packing which protrudes
from the groove at each end should be cut flush
with the surface of the bearing cap. To prevent the
possibility of pulling the packing out of the groove
while cutting off the ends it is recommended that a

round block of wood, the same diameter as the '

crankshaft be used to hold the packing firmly in
position while the ends are being cut off.

Ltk

FIG. 19—REAR MAIN BEARING

Should it be necessary to install a new seal in the
crankcase, it will require the removal of the engine
from the frame and the removal of the crankshaft.

_ The same procedure should be followed when
installing a crankcase seal as when installing a seal
in the bearing cap.

When installing rear main bearing cap to case a
little sealer should be put on the faces of cap
where it fits against the case. The rubber seal
packing that goes between the main bearing cap
and the case is cut to a given length and will
protrude down from the case approximately 17’.
When the oil pan is installed it will force this
seal tightly into the holes and prevent any oil
from leaking from the engine into the clutch hous-
ing. See Fig. 20. :

If new crankshaft bearings are installed care
should be taken to see that the drilled passages
line up with drilled passages in the crankcase,
and that the bearings set snugly over the dowel
pins. '

FIG. 20—~ REAR BEARING CAP SEAL

CONNECTING ROD

The connecting rods are drop forged and are of
unusual length, measuring 93{;" from center to
center. The babbitt bearings are of the replaceable
type, steel-backed, babbitt lined, precision cut to
size and no fitting is required.

When installing the upper half of rod bearing be
sure that the oil spray hole lines up with the spray
hole in the connecting rod. Undersize rod bearings
are available in .010""; .020"" and .030".

The connecting rod and piston assembly is
removed and installed from the top of the engine.
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When the rod is installed in the engine, the offset
is away from the nearest main bearing. The oil
spray hole in bearing end of rod should be on the
follow side or away from camshaft, toward right
side of vehicle. Torque wrench reading, 50-55 ft.
Ibs.

Clearance on crankshaft .0008" to .0023”. Total
side clearance .005" to .009". See Fig. 21.

Every time a connecting rod 1s removed from an
engine or a new rod is to be installed, it should
be checked for alignment on a connecting rod align-
ing hxture as shown in I'ig. 22.

There are different types of connecting rod align-
ers. Follow the instructions issued by the manu-
facturer, when checking the connecting rod for
twist or bend.

When straightening the rod, twist or bend in
the opposite direction more than the original twist
or bend then return the rod to true alignment, The
rod will then retain correct alignment. |

PISTON

The piston is aluminum alloy, "I slotted, cam

ground, tin plated, double ribbed at piston pin

FIG, 2I—CONNECTING ROD SIDE PLAY

bosses with a heat insulation groove above top ring.
The clearance of the piston to the cvlinder bore
15 .003”. Check clearance with .003" feeler gauge
44 wide; feeler gauge should have from 5 to 10 lbs.
pull when being removed, see Fig. 23. The gauge
should extend the entire length of the piston on
the thrust side which 1s the opposite side from the
“T"" slot in the skirt.

Pistons are available in the following over-sizes:
0107 .020" and .030",

If it 1s ever found necessary to install an over-
size piston, the cylinder bore must be honed with
a regular cylinder honing tool and the manu-
facturers instructions should be carefully followed
to get a true straight cylinder. Do not try to lap

FIG. 22—CONNECTING ROD ALIGNER

1IN a new piston using compound, as in so doing it
will ruin the tin plating on the piston and cause
a scoring or wiping condition of both the piston
and cylinder walls. See "Checking Cylinder Bores™
and “"Cylinder Boring”, Pages 28 and 29,

PISTON RINGS

Width of compression rings 35", Width of
otl control ring 3{s"". The upper compression ring
1s installed with the inside beveled edge up. The
face of the lower compression ring is tapered .005".
The letters “T-0-P” on the upper edge of the
ring indicates how the ring is installed, Fig. 24.

When fitting the rings to the cylinder bores, the
end gap 1s .008""—.013". [Fig. 25.

Fitting rings to piston grooves, Fig. 26 and 27.
Compression rings .0005”—,001"". Oil rings .001"
—.0015".

Oversize rings are available in the following
sizes: .010""; .020""; .030”". Use standard rings up
to .010" oversize cylinder bores.

PISTON PIN

The piston pin is anchored in the rod with a lock
screw and fitted with a clearance of .0001" to .0009"
in piston which is equivalent to a light thumb push

fit at room temperature of 70°; pin diameter 13{"

(.8117). See Fig. 28.
Piston pins are available in oversizes .001";
0027 .003".
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ASSEMBLING CONNECTING ROD TO
PISTON

Clamp connecting rod in vise using vise jaw
protector shields of a soft metal or two pieces of
hardwood on each side of connecting rod three
inches from piston pin end.

Start piston pin in piston with groove facing
down. Assemble piston to connecting rod with the
slot in piston, No. 2, Fig. 29 opposite oil spray hole
in bearing end of connecting rod, No. 1. Install
piston pin clamp screw.

Center piston on pin and place assembly on
connecting rod aligning fixture. Tilt piston to left
with piston resting against surface plate. With
feeler gauge measure clearance between piston skirt
and surface plate. See Fig. 30. Tilt piston to right
and check clearance. See Fig. 32. If clearance is
within .003"” on both left and right positions con-
necting rod is in alignment. A difference greater
than .003" indicates connecting rod is twisted,

FIG. 23—PISTON FITTING

FIG. 24—PISTON RINGS

CHECKING CYLINDER BORES

The best method to be used in determining the
condition of the cylinder bores preparatory to re-
conditioning is the use of a dial gauge such as shown
in Fig. 31.

The dial gauge hand will instantly and auto-
matically indicate the slightest variation of the
cylinder bores. ‘

To use the dial gauge simply insert in the cylinder
bores and move up and down its full length. It is
then turned spirally or completely rotated at
different points, taking readings at each point. In
this manner all variations in the cylinder bores
from top to bottom may be determined.

FIG. 25—PISTON RING GAP
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FIG. 26—COMPRESSION RING FITTING
CYLINDER BORING

When cylinders are more than .005” out of true
it is best to rebore the cylinders. The instructions
furnished by the manufacturer of the equipment
should be carefully followed.

After the cylinder has been rebored within .002"
of the size desired it should be finished or polished
with a cylinder hone. Do not use a piston as a
hone. In operating, the hone is placed in the cylin-
der bore and run up and down the full length of the
cylinder wall. This procedure should be followed
until the piston can be forced through the hores
with a 003" feeler gauge 34" wide on the thrust
side and show a pull on the feeler gauge of five
to ten pounds. See IMig. 23.

rr

FIG, 27=0IL RING FITTING

FIG,. 28—PISTON PIN FITTING

OIL PUMP ASSEMBLY

The oil pump is the planetary gear type. It
consists of two spur gears enclosed in a one piece
housing. It is provided with a relief valve to
control maximum oil pressure at all speeds. In
operation the oil is drawn from the crankcase
through the floating oil intake, Fig. 33. The
oil then passes through a drilled passage in crank-
case to the oil pump from which it passes to the
oil distribution system or drilled passages in crank-
case to crankshaft and camshaft bearings.

FIG.
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The oil pump is driven from a spiral gear on the
camshaft which is located at the center of the engine
block on left hand side. See No. 22, Fig. 1.

To remove oil pump from engine for dismantling;
remove the three nuts on studs holding oil pump
to crankcase. Slide oil pump from studs. Remove
screw No. 6, Fig. 34, in oil pump cover plate which
will allow cover to be removed from housing.

To remove driven gear No. 16, file off one end
of straight pin No. 17, with a small drift drive pin
through the shaft. The ol pump shaft and rotor
No. 12 can be removed from the body in an assem-

bly.

FIG. 30—CONNECTING ROD TWIST-RIGHT

When removing spring retainer No. 1, care must
be taken not to lose the small shims No. 3
which govern the spring tension of the relief valve
No. 5. Adding shims increases the oil pressure,
removing of shims decreases the pressure. The
pressure at which the reliel valve opens is 40
Ibs. actual, however, on instrument panel gauge it
will register between 75 and 80. The idle reading
should not be less than 10.

When replacing the oil pump on engine the follow-
ing procedure should be followed in order to have
correct timing for the ignition.

Set No. I piston coming up on the compression
stroke, then turn flywheel so that the timing mark
“IGN" appears on the flywheel in the center of the
hole in the flywheel housing on the right hand
side, Fig. 15.

FIG. 31—CYLINDER BORE GAUGE

Set distributor rotor at No. 1 terminal tower in
distributor cap and with the points just breaking.
Hold the oil pump in one hand with the oil
relief valve retainer in the same position as it

FIG. 32—CONNECTING ROD TWIST-LEFT
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FI1G. 33—FLOATING OIL INTAKE AND PAN

Willys
Part
No.

A-1167

639980

630396

314338

Willys
Part
No.
630340
634813

630389
366155
620518

51810
380197

630387

Ford
Part
No.

GPW-6675
GPW-6710
GPW-6615
72053-5
355306-5
34806-5

GPW-6617
GPW-6627
20326-S
34806-5
GPW-6727
20326-S
GPW-6734

Ford
Part

No.

GPW-6614
GPW-06642
GPW.6628
GIPW-6651
GPW-6663
31070-5

GPW-G664

Name
Qil Pan Assembly
0il Pan Gasket
0il Float Assembly
0il Float to Support Cotter Pin
0il Float Support to Crankcase Screw
0il Float Support to Crankcase—
Screw Lockwasher
Ol Float Support
il Float Support Gasket
Oil Pan Lo Front Engine—Cover Screw
Oil Pan Screw Lockwasher
Qil Pan Drain Plug
0il Pan to Cylinder Block Screw
0il Pan Drain Plug Gasket

would be when installed in the engine; turn shaft
so that the narrow side of slot in driven gear end
is toward you, then line up the pin holding driven
gear to shaft so that it will fall in line with the right
hand side of the slot in pump body. Slide the assem-
bly on studs in the crankcase, feed gear slowly into
cam shaft gear, noting when fully set, if the rotor
on distributor has moved from its original setting.
If so remove oil pump and turn one tooth to obtain
the correct setting.

FLOATING OIL INTAKE

The floating oil intake, Fig. 33 is attached to the
crankcase with two cap screws. The construction
of the float and screen cause it to float on top of
the oil, raising and lowering in relation to the
amount of oil in the crankcase.

This construction does not permit water or dirt
to circulate, which may have accumulated in the
bottom of the oil pan, because the oil is drawn hori-
zontally from the top surface.

Whenever removed the float, screen and tube
should be cleaned thoroughly in a suitable cleaning
fluid to remove any accumulation of dirt.

18
16 17

s, s st

14 19

13

FIG. 34—0IL PUMP

Mame
Oil Pump Oil Relief Spring Retainer
Qil Pumyp Oil Relief Spring
Letainer Gagket
Oil Pump Relief Spring Shim
Oil Pump Relief Plunger Spring
Oil Pump 0il Relief Plunger
0Ol Pump Cover to Body Screw
Qil Pump Cover Lo Body Screw
Lockwasher
Oil 'unp Cover Assembly

Willys Ford
Part Part
No. Nao. No. Name
9 82525 353052-5 0il Pump Cover Tlug
10 3433086  GPW-6614 0il Pemp Pinion
11 636600 GPW-6673 Qil Pump Rotor Disc
12 636599 GPW-6608 Qi! Pump Shaft Assembly
13 375927 GPW-8625 Oil Puinp Shaft Gasket
14 639870 GPW.6659 Oil I'ump Caver Gasket
15 630384  GI'W.GB04 Oil Pump Body
16 637425 GPW-6RI0 (3i1 Pup Driven Gear
17 330884 GPW-6684 Qil Pump Driven Gear Pin
18 630394 GPW-b830 Qil Pump to Cylinder Block Gasket
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FLYWHEEL

The fiywheel 1s made of cast steel, machined all
over and balanced to insure smooth engine perform-
ance. A steel ring gear is shrunk on the outer edge
to mesh with the starter Bendix gear when starting
engine.

The flywheel is attached to the crankshaft flange
by two dowel bolts and four special head cap screws.
When assembling the flywheel to crankshaft, be
sure it is properly installed in relation to No. 1
crank throw and that it fits properly to crankshaft
flange, to avoid runout or looseness. To check run-
out use dial indicator attached to the rear engine
plate. The runout should not exceed .008" on the
rear face near the rim. Torque wrench reading 36-
4() ft, lbs.

When installing a new crankshaft or flywheel in
service, i1t is thie general practice to replace the
tapered dowel Lolts with straight snug fitting bolts.
The crankshaft and fywheel should be assembled
in proper relation, then install the straight bolts
previously used and tighten securely. Next use a
35¢./ drill to.enlarge the tapered bolt holes and then
ream the holes with a %'’ (.5625") straight reamer
and install two flywheel to crankshaft bolts No.
116295 with nut No. 52804 and lockwasher No,
52330, instead of the two dowel bolts formerly
used. This procedure overcomes the difficulty 1n
correctly tapering holes in the field.

OIL FILTER

The oil hlter, No. 35 is so designed that it will
effectively control contamination of engine oil. The
filter element removes pacticles of dust, carbon and
other foreign material from the oil which cause
discoloration and sludge.

The inlec line to the filter is connected to the oil
distribution line at the front plug on left hand side
of engine. The outlet or oil return line to engine
connects to the timing chain cover.

When the oil on the level indicator in the
engine filler tube becomes dark, remove the oil
filter cover; remove the drain plug and drain out
the sludge after which replace the drain plug. Next,
remove the element and install a new element,
Install new cover gasket; reinstall cover, start
engine and check for leaks; then check oil level;
add to oil supply if necessary.

OIl. PRESSURE GAUGE
The oil pressure gauge is of the Bourdon or
hydraulic type and measures the pressure of the oil
applied to the engine bearings. It does not indicate
the amount of ¢il in the engine crankcase or the need
for changing of the engine olil.

A pressure tube connects the gauge unit to the

engine. It requires no special attention other than

to see that the connection to the engine 15 tight.

If the unit becomes invperative, it should be
replaced as its construction does not permt repair
or adjustment,

WILLYS MODEL “MB" 4-TON 4 x 4 GOVERNMENT TRUCK
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FI1G, 35—0IL FILTER

Willys Ford
Part Pare
No. No. Na, MName

1 A-1235 GPW-18688 Cover Gasket
2  A-1251 GPW.1B658 Clamp Assembly
3 Aa.1251 GPW-18058 Clamp Assembly
4 384569 GPW-0628 Inveried Flared Tube El]
5 A-1198 GPW-18669 Ol Filter Qutlet Tube
8 A.1180 Chaln Cover Assembly
7  A1233 GPW.18675 Cover Bolt Gasleet
8 A-1232 GPW-18601 Caver Bolt
B A-1230 GPW.13660 Qi Filter Asaembly

10 387801 ON-15879 Inverted Flared Tube Connector
11 A-1107 GPW.18087 Ol1 Fliter Inlet Tube
12 A.1247 GPW-184883 Ol Fiiter Bracket Asaembly

13 345981 GPW.13434-A2 Rubber Grommet

14 h2274 34746-52 Plain Washer

15 51833 34800-5 Lockvwasher

18 61390  24347.S2 Screw (Fllter to Bracket)
17 A-1237  J&BO4A0-S Drain Plug

Screw (Timing Chaln Cover)
1nlet Tuhe Clip

loverted Flared Tube El
Filler Element Assembly

18 5919  24388.52

19 A-1280 GPW.14380
20 384560 GPW.9628
-~  A-]238 GPW-18633

ENGINE SUPPORT PLATE AND MOUNTING

The front engine support plate is bolted to the
front face of the cylinder block and forms the back
panel for the attachment of the timing chain cover.

The rubber engine mountings, which are attached
to the frame side rail brackets and to the support
plate, prevent fore-and-aft motion of engine yet
allow free side wise and vertical oscillation which
has the effect of neutralizing vibration at its

source, No. 8, Fig. 36.

The rear engine plate is attached to the rear of
the cylinder block and provides a means for

attaching the flywheel bell housing.

The engine is attached to the center cross mem-
ber of the frame on a mounting which attaches to
the bottom of the transmission. Torque wrench

reading, 38-42 ft. lbs.



WILLYS MODEL “MB" }4-TON 4 x 4 GOVERNMENT TRUCK 0100-33

1

FIG. 36—TIMING CHAIN COVER, CYLINDER BLOCK AND BELL HOUSING

Willys Ford Willys Ford
Part Part Part Part
No. No. No. Name No. No. No. Name
1 387633 GPW-6319 Starting Crank Nut Assembly 17 632159  BBO57-57 Inlet and Exhaust Manifold Stud—11,"
2 638113 GPW-6312 Fan Drive Pulley 18 349712  88082-5 Inlet and Exhaust Manifold Stud —113;;*
3 A-1190 Chain Cover Assembly 19  A-5121 GPW-T007 Engine Plate—Rear
4 637098 GPW-6700 Crankshaft Packing—Front Lnd 20 A-430  GPW-6302 Transmission Bell Housing Assembly
5 375820 GPW-6287 Crankshaft Packing Retainer 21 630285 GPW-6329 Crankshaft Bearing Cap—Front
8 gimil” GEWWIID  CrankahattOf Slinger 22 381619 GPW-6345  Dearing Caps to Crankcase Screw
7 630365 GPW-6288 Chain Cover Gasket 23 5009  34809-8 Bearing Cap to Crankcase Screw Lock-
8 A-1463 GPW-6031 Engine Plate Front Assembly washer
9 A-542 GPW-6038 Engine Suppert Insulator—Frant 24 375981  BBl141-S Oil Pump to Cylinder Block Stud
10 5016  33846-S Er}é-:[i)r;[‘-n\‘;ugm:t Insulator Nut—to 25 51843 34806-S il Pump Stud Nut Lockwasher
1l 630359 GPW-6020  Cylinder Block Gasket—Front 26 010 33798-S Oil Pump Stud Nut
12 384958 £8032-5 Clisti Covir avid Front. Plate Siud 27 6830288 GPW-6330 Crankcase Bearing Cap—Center
13 A-272 Cylinder Block and Rearings Assembly 28 5085 Qil Passage Plug
14 349712  BBOSZS Inlet and Exhaust Manifold Stud—1134" 20 637236  GPW-6325 Crankshalt Bearing Cap—Rear
15 349368 GPW-06066 Cylinder Head Stud 30 630294 GPW-6326 Crankshaft Rear Bearing Drain Pipe

16 300143  88042-S lnlet and Exhaust Manifold Stud—1%4" 31 G37790 GPW.G701 Crankshalt Rear Bearing Cap Packing
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ENGINE TROUBLES AND CAUSES

Poor Fuel Economy Overheating

Ignition Timing Slow or Spark Advance Stuck
Carburetor Float High

Accelerator Pump Not Properly Adjusted
Gasoline Leakage

Leaky Fuel Pump Diaphragm

Loose Engine Mounting causing high gasoline

L;:vguﬁlg:;zgftor. Clogged Muffier or Bent Exhaust Pipe
Oiling System Failure

Valves Sticki | _
S:a:EEPh:Es lggd Scored or Leaky Fiston Rings

- Weak Coil or Condenser
Improper Valve Tappet Clearance

Carburetor Air Cleaner Dirty
Clogged Muffler or bent Exhaust Pipe

Defective Cooling

Thermostat Inoperative
Improper Ignition Timing
Improper Valve Timing
Excessive Carbon Accumulation
Fan Belt too Loose

Popping-Spitting-Detonation

Lack of Power Improper Igniticn

Low Compression Improper Carburetion

Ignition System (Timing Late) Excessive Carbon Deposit in Combustion Cham-
Improper Functioning Carburetor or Fuel Pump ber

Gasoline Lines Clogged Poor Valve Seating

Air Cleaner Restricted Sticking Valves—Broken Valve Spring

Engine Temperature High Tappets Adjusted too Close

Improper Tappet Clearance Spark Plug Electrodes Burnt

Sticking Valves—Valve Timing Water or Dirt in Fuel—Clogged Lines

Leaky Gaskets Improper Valve Timing

Muffler Clogged
Bent Exhaust Pipe

Old Gasoline
Low Compression Excessive Oil Consumption
Leaky }Talves _ Piston Rings Stuck in Groove, Worn or Broken
Pq0r _P iston Ring Seal Piston Rings Improperly fitted or Weak
Sticking Valves Piston Ring Oil Return Holes Clogged
Vﬂl‘:’ﬁ Spring Weak or Broken Excessive Clearance Main and Connecting Rod
Cylinder Scored or Worn Bearings
Tappet Clearance Incorrect Qil Leaks at Gasket or Oil Seals
Piston Clearance too Large Excessive Clearance Valve Stem to Valve Guide
Leaky Cylinder Head Gasket (Intake)
Cylinder Bores Scored-Out-of-Round or Tapered
Burned Valves and Seats Too Much Clearance Piston to Cylinder Bore

Misaligned Connecting Rods

Sticking Valves or too loose in Guides High Road Speeds or Temperature

Improper Timing

Excessive Carbon around Valve Head and Seat
Overheating

Valve Spring Weak or Broken F

Valve Tappet Sticking or not set to .014’ :
Clogged Exhaust System Bearing Failure

Crankshaft Bearing Journal Out of Round

Valves Sticking Crankshaft Bearing Journals Rough
Warped Valve Lack of Qil—Oil Leakage
Improper Tappet Clearance Dirty Oil
Carbonize or scored Valve Stems Low O1] Pressure or Oil Pump Failure
Insufficient Clearance Valve Stem to Guide Drlll(_ad Passages in Crankcase or Crankshaft Re-
Weak or Broken Valve Spring stricted
Valve Spring Cocked Oil Screen Dirty

Contaminated Ol Connecting Rod Bent
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ENGINE SPECIFICATIONS

1P L. Head
Number of Cylinders. ...... ..ottt rsan 4
2 7eY o - VAP S G '
o] 4 o +) < - PP 434"
Piston Displacement. .................... e 134.2 cu. in.
Compression Ratio................... ... ... ... 648 ¢to 1
Horse Power Max. Brake, . . ...................... 60 @ 4000
Compression. .............. . ououoan .. 111 1bs, @ 185 R.P.M.
SSAE. Homse Power. .. ...........ciiiiieeiinnerona.... 1583
Maximum Torque................ 105 Lbs.-Ft. @ 2000 R.P.M.
Firing Order. .. ... .. i e e e 1-3-4-2

Cylinder Block:
Bore Size. .. .. .. ... e e e e 3.125"—3.127"

Cylinder Head:
Torque Wrench Pull

Cy hncler Head Screw. ...... oo, 65-75 Lbs.-Ft.
Cylinder Head Stud Nut. ...........c.......... 80-65 Lbs.-F't.
Crankshaft:
Counter Weights. ...... e e e e e e e |
Crankshaft Main Bearings:
Bearing Journals, .. ... ... . . o i e 3
Front. ..... ... e, ..2.33407x1.920"
Center. . . . e 2.3340" " x113¢3"
ReAr. .o i e 2.3340"'x 134"
ThrUSt. « . o e e e e s Front
End-play. .o oo i e i e e e 004'/-.008"
Bearing Clearance. .. ... ... it ceenas 001"
Type. .o e Steel back babbitt lined
Non-Adjustable................ Replaceable Without Reaming
Torque Wrench Pull. .. ... .................... 65-70 Lbs.-Ft.
Connecting Rod:
Center to Center Length. . ....... ... ..o iiiiviea.. 93"
UpperEnd......... ... ....... .. ... Piston Pin Locked in Rod
Lower Beanng Type....... Steel back, babbitt lined, replaceable
Lower Bearing Diameter and Length. ... ..... ... .. 11%5” -X184"
Clearance on Crankshaft. . ................ .. .... 0008"/-.0023"
Side Clearance. .. ..........cciimiiiiiinn i 005'-.009"’
Torque Wrench Pull. ... .. .. ... .. ... ... ... 50-b5 Lbs.-Ft.
Installation. ........ ... ... . it From Top

Offset away from nearest main bearing
Oil spray hole away from camshaft

Piston:
Lo-Ex Lynite T-Slot—Oval Ground—Tin Plated—Heat dam
Length. ..o e e e 334"
Clearance Top Land............................0205"-.0225"
Clearance SKirt. . ... .. it i e e i e 003"’
Oversize pistons Available. .................. 010", .020", .030"
Number Rings. .. ..o i i e ettt e 3
Compression Ring. .............. ... ... ... 2-Width 3g"
QilRing.............. ... .. ...... SRR 1-Width 34"
RingGap........cooive.-. .. e 008''-.013"
Ring to Groove Clearance................... 0005/-.00156"
Piston Pin Hole
Diamond Bored..................... 1847 (.8007"'-.8119")
Piston Pin:
Length, .. ... i e 224"
D ame . . . e e e 134"
Type. . e Locked in Rod
Clearanceimn Piston. ..............cco i hnnn,. 0001’*-.0009"/

Oversize Pins Available. .................... 001’’, .002, .003"

0109-35
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Engine Specifications—Continued

Camshaft:
Number of Bearings. ..... .0 i i i iie e 4
Bearing Journal Diameter:
Front. ... .. . 254"
Front Intermediate. . . .. .. .. .. ... ... .. .. ... ... .... 214"
Rear Intermediate. . ......... .. ... ., 28457
Reear. ... e e e 134"
Thrust Taken. .. ... . .. . . . e, Front
End Play Control........................ Plunger and Spring
Camshaft Bearings:
Front........ ... . . . o ... Steel Back Babbitt Lined
ClearancCe. .. ... .o e e 002"'-.0035"
Intake Valve:
Tappet Clearance Cold. ... ... ... .. . . i i i.. 014"
Seat Angle. ... ... ... .. ... 4B°
Diameter Head. . ... .. .. . . . . e 116"
Length Over-all. .. .. .. ... .. . i 534"
Stem Diameter. .. .. .. ... 373"
Stem to Guide Clearance....................0015" to .00325"
Intake Opens........... 9° BTC Flywheel (.039" Piston travel)
Intake Closes. . .. .. ... 50° ABC Flywheel (3.772" Piston travel)
IR {3 IR 234"
Exhaust Valve:
Tappet Clearance Cold. .......... ... ... it 014"
Seat Angle. ... ... ... . . e 4B°
Diameter Head. .. .. ... ... i 118¢57
Length Over-all. . ....... ... 0 e 534"
Stem Diameter. . . .. ... e, 3725"
Stem to Guide Clearance. ....................... 002'-.00375"
Exhaust Opens .. ..... 47° BBC Flywheel (3.799’ Piston travel)
Exhaust Closes. . . .....12° ATC Flywheel (.054" Piston travel)
5 PO 23,
Valve Spring:
Free Length, ... ... o i i 215"
Spring Pressure Valve Closed. ..... ... .. ....50 Ibs. length 27%g"
Spring Pressure Valve Open. ... ........... 116 lbs. length 134"
Closed Coil End of Spring. . ... .. ... Installed Up against Block
Valve Tappet: |
Owverall Length. .. ... ... ... ... .. R 214"
Stem Diameter. . ... ... . . . 62407'-.6245"
Clearance To Guide. . . .. .. .. .. ... .. ... ... ... ... 0005%-.002"
Adjusting Screw. .. .. .............. e 34’24 thd. x 1i¢"
Timing Chain:
Link-Belt
Number Links . .. ... ... i e e 47
Width. . .. 1/
Pitch. o e e L5/
Type. .o Non-adjustable
Fan Belt:
DB, oot e e e e e e “V"
Angleof Vee. ... ... . . . i e 42°
Length outside. ......... . ... . i i 4415
Width. . .. e e 16"
Oil Pump:
YD, vt et et e e Planetary Gear

Driven from Camshaft. .. ................ e et Gear

01l Pressure Relief: - *
Pressure 40 1bs. actual—75 gauge at 30 miles per hour. _
Adjustable. ... ... ... ... ... L, Shims in Spring Retainer.

Oil Filter., ....... ... P Purolator No. 27078
Spark Plugs. ........... e e Champion QM-2
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CLUTCH
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FIG. |

The clutch i1s a single plate 8 dry disc type. The
driven plate has a spring center vibration neutral-

1zer, two fucings 12" thick, outside diameter 774",

1277

inside diameter 514

There are two adjustments, the free pedal play
which should be maintained at 34" and the other,
the pressure plate finger ;lil_]llbtl'l'l(,‘llt.. See g, 1.

As the clutch facings wear it diminishes the free
pedal travel. When clutch pedal rests tightly against
the toe board 1t 1s necessary to adjust the clutch
cable.
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-CLUTCH SECTIONAL VIEW

Clutch Pedal Adjustment

l.engthening or shortening clutch control lever
cable No. 11, Fig. 2 governs the clearance of the
clutch release bearing to clutch fingers, I'ig. 1,
which should be maintained at Y;"’. This repre-
sents 97" free pedal travel. This also disengages
the clutch release bearing and prevents unnecessary
wear while the engine i1s running.

[L.oosen Clutdh control lever cable adjusting yoke
locknut, No. 24, Ing. 2. With a wrench unscrew
cable No. 11, then tighten locknut.
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FIG. 2—CLUTCH CONTROL

Willys Ford Willys Ford
Part Part Part Part
No. No. Nao. Name No. Nuo., MNao. Name
] A-1360  GPW-7525 Clutch PPedal I’ad Assembly 23 5010 J3798-S (luteh Pedal Clamp Bolt Nut
2 6157 | 244206-S Clutch PPedal Clamp Bolt 24 HO10  J3798-S Clutch Control Lever Cable Yoke End
3 61833 34806-S Clutch Pedal Clamp Bolt Lockwasher Locknut
4 A-1380 GDPW-.2452 Brake Pedal 25 0632177 GDPW.7532 Cluteh Control Lever Cable Yoke End
5 A-405 , GPW-7520 Clutch Pedal 260 339043 73880-S Clutch Control Lever Cable Clevis Pin
6 640017 GPW-7050 Transmission Main Drive Gear Dearing 27 059  3480N8-S Cluteh Control Ball Stud Lockwasher
Retainer 28 A-181 GIPPW-7514 Clutch Control Ball Stud
T 630117 GIPW-.7502 Clutch Release Bearing Carrier Spring 29 A-177  GPW-T7517 Clutch Control Tube Washer
8 06300654 GPW-75061 Clutch Release Bearing Carrier 30 A-837 GPW-7512 Cluteh Control Tube Dust Washer
0 635529 G PW-7580 Clutch Release Bearing 31 A-176 P PW-7539 Clutech Control Tube Felt Washer
10 630112 GPW.75158 Clutch Control Lever J2 A-178 ' GPW-7515 Cluteh Control Spring
11 A-5102 GPWT7530 Cluteh Control Lever Cable 33 5108  72053-8 Clutch Control Tube Spring Cotter Pin
12 52044  72061-S P'edal Shaft Colter Pin 34  A-1356 GPW-75013 Clitteh Control Lever & Tube Assembly
13 A-1354 GIPVW-2138 Master Cylinder Tie Bar a0 A-409 GI'W-7521 Cluteh Control Pedal Rod
14 A-495 GPW-.2473 Pedal Shaflt Assembly 36 5108 72063-S Cluteh Control Tube Cotter Pin
15 638792 353043-57 Pedal Shaft Hydraulic Grease Fitting 37 A-176 GPW-7539 Cluteh Control Tube Felt Washer
16 A-498 3565061-5 I’edal Shaft Washer 38 A-181 GPW.7514 Cluteh Control Ball Stud .
17 5036 74178-S Cluteh Pedal 1o Shaft Woodruff Key 39 A-887 GPW.7512 Clutch Control Tube Dust Washer
18 630593 GPW.7523 Clutch Pedal Retracting Spring 40 5059 34808-S Clutch Control Ball Stud Lockwasher
19 52044 72003-S Pedal Shaft Cotter Pin 41 5336  33801-S Cluteh Control Ball Stud Nut
20 A-498 3566561-S PPedal Shaft Washer 42 A-180 GPW-7509 Clutch Control Frame Brackel
21 51833 34806-S Clutch Pedal Clamp Bolt Lockwasher 43 2132  24327-S Clutch Control Frame Brackel Screw
22 50002  24505-S Cluteh Pedal Clamp Bolt
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Reconditioning

When it is necessary to recondition the clutch,
follow the procedure outlined under “Transmission”
for the removal of transmission and transfer case
from Engine. Remove the bell housing, then the
following procedure is suggested in disassembling
the clutch. .

Prick punch both the pressure plate and the fly-
wheel so that the assembly can be installed in the
same position after the repairs are performed.

The cap screws holding the clutch pressure plate
to the flywheel should be loosened in sequence a
little at a time so as to prevent distortion of the
clutch bracket No. 10, Fig. 3. Itis advisable where
the clutch facings have worn that a new driven
plate assembly be used in preference to relining
the old plate as in many cases it is found that the
torque springs in the hub of the driven plate have
somewhat weakened or the center plate No. 13

To assemble the clutch to the flywheel first put
a small amount of light cup grease in the clutch
shaft bushing; install driven plate, with short end
of hub towards the flywheel then place pressure
plate assembly in position. With clutch pilot arbor
or a clutch shaft, align driven plate leaving arbor
in place while tightening the pressure plate cap
screws. Remove clutch pilot arbor and then ad-
just clutch fingers.

Adjustment of Clutch Fingers

Adjustment of the clutch fingers is accomplished
by loosening the lock nut on adjusting screws, then
turning screws clockwise or counter-clockwise until
the measurement from the face of the fingers
(release bearing contacts) to the face of the
clutch bracket measures 27", Fig. 5. All fingers
must be adjusted so that clutch release bearing
will contact the three fingers simultaneously.

FI1G. 3—CLUTCH

has become distorted and if relined would not
give satisfactory performance.

The clutch pressure plate fingers are properly ad-
justed before vehicle leaves the factory and should
not require adjustment excepting where it is
necessary to install new springs, fingers or pressure
plate. When new parts are installed, it will be
necessary to readjust the fingers, which adjust-
ment can be made after the assembly is attached to
the flywheel.

Willys Ford
Part Part
No. No. Name

Clutch Lever

Clutch Lever Pivot Pin

Clutch Pressure Plate Return Spring
Clutch Facing Rivet—Tubular
Clutch Pressure Spring

Clutch Adjusting Screw

Clutch Adjusting Screw Lock Nut
Clutch Adjusting Screw Washer
Cluteh Pressure Spring Cup
Clutch Bracket

Clutch Pressure Plate

638158 GPW-7501
638159 GPW.7565
638153 . GPW.7590
374681  351926-S
638993

638154  24325.5
638155  33921-5
638305  34745-5
638157 GPW-7567
638151  GPW-7570
638152 GPW-7566

el z
WO OR~G O WM —- o
.

6836778 Clutch Facing—Rear
636755 GPW.7550 Clutch Driven Plate and Hub (with
Facings)

b
L

371567 GPW-7549 Clutch Facing—Frant



0200-40

WILLYS MODEL “MB"” Y4-TON 4 x 4 GOVERNMENT TRUCK

Next assemble the bell housing to the engine.

The clutch release bearing No. 9, Fig. 2 is pre-
lubricated and the lubricant lasts the life of the
bearing. If the bearing is rough, a new bearing
should be installed.

Malke sure that the clutch release bearing carrier
return spring No. 7, Fig. 2 is hooked into place. For
the balance of the assembly, reverse the operations
that were used in the disassembly, referring to in-
structions given under ‘“I'ransmission.” Finally
adjust the clutch release cable so there is 34" free
pedal travel before release bearing contacts the
fingers.

FIG. 4—CLUTCH PRESSURE PLATE REMOVAL

FIG. 5—CLUTCII FINGER ADJUSTMENT

Clutch Pressure Plate

When it is found necessary to install a new clutch
pressure plate or clutch spring dismantle the
assembly as follows: See Fig. 4.

Select a board or a surface plate of sufficient
length and width to support the pressure plate
bracket at all points. Place board or surface plate on
arbor press table. Place a piece of wood 214"
square on top of clutch fingers, then depress springs,
holding down while the adjusting screws are
removed from pressure plate.

After screws No. 6, Fig. 3 are removed, the clutch
pressure plate return springs, No. 3, may be
removed.

Release press arbor slowly to prevent clutch
pressure springs, No. 5, flying out from under
the clutch fingers No. 1.

In checking assembly make sure that the clutch
pressure spring cups, No. 9 are assembled in
bracket No. 10 with indentation in bottom towards
the center.

The assembly of the pressure plate is the reverse
of operations used in dismantling.
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CLUTCH TROUBLES AND REMEDIES

SYMPTOMS

Slipping:
Improper Adjustment. .. ........ ... 0vrn.
Weak Pressure Springs. ..........cciivievnnns

Lining Oil Soaked............. ... ... oot
Worn Linings or Torn Loose from Plate........

Burned Clutch......... o et i e

Grabbing:
Gummy or Worn Liming§. .. .................
Loose Engine Mountings

Scored Pressure Plate........................
Improper Clutch Lever (Finger) Adjustment. . .
Clutch Plate Crimp or Cushion Flattened Out. .

Dragging:
Toomuch Pedal Play............... .ottt
Improper Finger Adjustment. ................
Pressure Plate Binds in Bracket...............
Warped Pressure or Driven Plate.............
Torn Clutch Facing. .............cccvvvrin,

Rattling:
Broken or Weak Return Springs in Driven Plate.

Worn Throw Out Bearing....................
Fingers Improperly Adjusted. ... .............
Worn Driven Plate Hub or Clutch Spline Shaft.

Pilot Bushing in Flywheel Worn. .............

nnnnnnnnnnnnnnnnnnnnn

PROBABLE REMEDY

Adjust Pedal Free Travel 34"
Replace

Install New Driven Plate
Install New Driven Plate
Replace

Install New Driven Plate
Tighten

Install New Plate
Readjust

Replace Driven Plate

Adjust
Readjust
Adjust
Replace
Replace

Replace
Replace
Readjust
Replace
Replace

CLUTCH SPECIFICATIONS

Type...... v Single, Dry Plate
Driven Plate:
Make.......... ..., Borg & Beck
SIZB. . ... ittt ittt e T8
Facings....... 1 Woven and 1 Molded Asbestos
Diameter.......... Inside 514"-Qutside 714"
Thickness. .. ......coviinvinnnn. Lg''-(.125")
Torque Capacity............... 132 Lbs.-Ft.
Pressure Plate:
Make.......... . i, Atwood
Number Springs. . .......c. i iiin .. 3
Spring Pressure at 19" ........... 220-230 1bs.
Clutch Release Bearing:
Type...... .Sealed Ball Bearing—Prelubricated

Clutch Shaft Bushing:

Location .. ooovi o i e e,

In Crankshaft

Material. Bronze Bushing (Impregnated with

graphite)

Clutch Pedal Adjustment:

(Inside) .628"

Pedal Adjustment. .3z" Free Pedal Travel Be-
fore Release Bearing Con-
tacts Clutch Fingers.

0200-41
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FUEL SYSTEM

FIG. 1—CARBURETOR

Willys Ford
Part Part
No. No. Name

116537  GPW.-0520
116181 GPW-0528
116199  GPW-0527
116187 GPW-9570
116195 GI'W-9631
116188 GPW-D636
116204 GPW-9504
116205 GPW-9576
116176 GPW-9575
10 116163 GPW-9696
11 118180 GPW-9940
12 116154 GPW-9585
13 116162 GPW-0579
14 116183 GPW.B578
15 116176 GPW-9541

Pump Operating Lever Assembly
Pump . Arm and Collar Assembly
Pump Connecting Link

Pump Arm Spring

Pump Plunger and Rod Assembly
Pump Plunger Spring

Discharge Disc Check Assembly
Intake Ball Check Assembly
Pump Check Strainer

Pump Check Strainer Nut

Pump Jet

Throttle Valve

Idle Port Rivet Plug

Idle Adjustment Screw Spring
Idle Adjustment Screw

WO~ I g

The Fuel System, Fig. 2, consists of the Fuel
Tank, Fuel Lines, Fuel Filter, Fuel Pump, Carbure-
tor and Air Cleaner.

The most important attention necessary to the
fuel system is to keep it clean and free of water.

It should be periodically inspected for leaks.

The fuel tank capacity is given on Page 3. The
tank sets in a sump in the floor pan and two drain
holes are incorporated in this sump to allow for
flushing. When the vehicle leaves the factory a
cap is placed over the front drain hole to keep out
stones and dirt and another is placed in the glove
compartment. Should maneuvers in water be neces-
sary, install the second cap over the rear drain hole
from the left side of the vehicle. After passing
through the water remove cap and return it to the
glove compartment.

CAUTION—Whenever the vehicle is to be stored
for an extended period, the fuel system should be
completely drained. The engine started and allowed
to run until carburetor is emptied. This will avoid
oxidation of the gasoline, resulting in the formation
of gum in the units of the Fuel System.

Information pertaining to the operation and

Willys Ford
Part Part
No. No. No. Name

16 116164 GPW-0928

7 118540 GPW-9906
18 116541 GPW-9914
19 116179 GPW-9544
20 116539 GPW-9533
21 116172  GPW-09550
22 116174 GPW-9567
23 116167 GPW.9549
24 116545 GPW-9546 Choke Shaft and Lever Assembly
25 116538 GPW-9907 Metering Rod Spring
26 116166 GPW-0922 Nozzle
27 116161 GPW-9562 Nozzle Retainer Plug
28 116206 GPW-9905 Metering Rod Disc

Pump Jet also Nozzle Passage

Plug and Gaskel Assembly

Metering Rod

Metering Rod Jet and Gasket Assembly
Idle Well Jet

Low Speed Jet Assembly

Fleat and Lever Assembly

Needle, Pin, Spring and Seat Assembly
Choke Valve Assembly

servicing of the units contained in fuel system are
covered in the succeeding paragraphs.

Carburetor

The Carter Carburetor, Model WO-539S, Fig.
1, is the plain tube type with a throttle operated
accelerator pump and economizing device.

Since carburetion is dependent in several ways
upon both compression and ignition, it should al-
ways be checked last in an engine tune-up.

The carburetor delivers the proper fuel and
air ratios for all speeds of the engine. By proper
cleaning and replacing all worn parts, the carbure-
tor will function correctly.

The carburetor can be divided into five circuits
which are:

1. Float Circuit
Low Speed Circuit
High Speed Circuit
Pump Circuit
Choke Circuit

By treating each circuit separately, the study
and repair of the carburetor is made much easier.

ok 0o N
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Gasatine Tank

0 @

FIG. 2—FUEL SYSTEM

Float Circuit or Fuel Level

The float circuit Fig. 3, is important because it
controls the height of the fuel level in the bowl
and in the nozzle. If the fuel level is too high,
it will cause trouble in the low and the high speed
circuits.

The float bowl No. 3, acts as a reservoir to hold
a supply of fuel. The leyel of the fuel in the bowl
is controlled by a combination of parts which are:
float and lever assembly No. 2, float bowl cover
No. 4, needle valve and seat assembly No. 1.

Low Speed Circuit
The idle or low speed circuit, Fig. 4, controls the
supply of fuel to the engine during idle and light

load speeds up to approximately 20 miles per hour,
and it feeds a small amount of fuel during the

BOWL VENT

FIG. 3—FLOAT CIRCUIT

entire operation of the high speed circuit (gradu-
ally decreasing as speed is increased, above 20
m.p.h.).

During idling and low speed operation of the
engine, fuel flows from the float bowl through
the idle jet No. 8, to the point where it combines
with a stream of air coming in through the by-pass,
No. 9. The combining of the air with the fuel
atomizes or breaks up the fuel into a vapor.

This mixture of air and fuel continues on
through the economizer No. 10 until it begins to
pass the point where it is further combined with a
stream of air coming in through the lower bleed
No. 11. This mixture of fuel and air then flows
downward to the idle port chamber and thence
into the engine at the port No. 12 and through the
idle adjusting screw seat just below. This mix-
ture is richer than the engine requires but when
mixed with the air coming past the throttle valve
it forms a combustible mixture of the right pro-
portion for idle speeds.

The idle port is slotted so that as the throttle
valve is opened it will not only allow more air to
come in past it, but will also uncover more of the
idle port allowing a greater quantity of fuel and
air mixture to enter the intake manifold.

FIG. 4—LOW SPEED CIRCUIT
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When the idle speed position of the throttle is
fixed at an idle speed of § miles per hour, it leaves
enough of the slotted port as reserve to cover the
range in speed between idle and the time when the
high speed system begins to cut in.

The idle adjusting screw No. 13 varies the
quantity of the idle mixture.

Iligh Speed Circuit

The high speed circuit, Fig. 5 cuts in as the
throttle is opened wide enough for a speed of a
little more than 20 miles per hour. The velocity
of the air flowing down through the carburetor
throat creates a pressure slightly less than atmos-
pheric pressure at the tip of the main nozzle,
No. 20.

Since the fuel in the float bowl is acted upon
by atmospheric pressure, the difference in pressure
between the two points causes fuel to flow from
the bowl through the metering jet and out the
main nozzle into the throat of the carburetor.

At higher speeds the area of the opening between
the jet No. 17 and the metering rod No. 16 governs
the amount of fuel going into the engine, At
top speeds, the smallest section of the rod is in
the jet. '

I

FIG. 5—HIGH SPEED CIRCUIT

Accelerating Pump Circuit

As the accelerator pedal is depressed, the pump
plunger and lever are forced downward. This
causes the fuel to leave the cylinder; closes the
intake check valve No. 29, I'ig. 6, opens the dis-
charge check valve No. 30, and forces fuel into
the throat of the carburetor at No. 33.

FI1G. 6—PUMP CIRCUIT

The action is prolonged by the pump arm spring,
No. 35, Fig. 6, since the hole in the top of the pump
jet No. 33 restricts the flow of fuel so long as it is
being forced out by the pump cylinder. The pro-
longing of the pump discharge gives the fuel
in the high speed circuit sulficient time to flow
fast enough to satisfy the demands of the engine.

As the accelerator pedal is allowed to return to
its original position, the punip plunger is lifted up-
ward. This creates a reduced pressure in the pump
cylinder which opens the intake check valve No.
29 and closes the discharge check valve No. 30,
thereby drawing in a new charge of fuel from
the bowl.

Choke Circuit

This circuit, Fig. 7 is used only in starting and
the warming up of the engine, by reducing the
amount of air allowed to enter the carburetor and,
thereby producing a richer mixture. It consists of
the choke shaft and lever assembly No. 39, choke
operating lever and spring No. 40, choke valve
No. 37, and screws No. 38.
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FIG. 7—CHOKE CIRCUIT

SERVICING AND ADJUSTMENT

Float Circuit
The Float Circuit is illustrated in Fig. 3.

If float is loaded with fuel or damaged, or if
the holes for the pin are worn, the carburetor
will flood. Poor action of float needle results if
the lip of the float bracket is worn. In this event,
it should be smoothed with emery cloth,

The needle and seat may leak because of wear,
damage or sticking and will cause the carburetor
to flood. Needles and seats are available only
in matched sets. Never replace the needle without
replacing the seat.

In determining the float level, Fig. 8, first turn
the bowl cover gasket around and with the
bowl cover in the position as shown, the float by its
own weight, should rest at (34") as indicated by
the gauge.

To make a change in the float level, it is best to
press down with a screw driver on the brass lip
of the float, holding up on the float while assembled
to the cover of the carburetor. Bending the lip in
this way allows it to retain its curvature which is
necessary for the correct operation of the float
valve.

Be sure the spring and pin in valve are in position
and that the spring has not been stretched.

Low Speed Circuit

In the low speed circuit Fig. No. 4 it will be
found that the fuel for the low speed circuit
does not come through the main metering jet, but
through the well jet No. 7, and the low speed jet
No. 8, the openings of which are carefully cali-
brated, so if they are damaged or worn they should
be replaced. The jets should always be tightly
seated. '

The by-pass and air bleed holes, No. 9 and 11,
may be restricted. Carbon deposit which forms
in the throat of the carburetor may restrict the
air bleed .holes to the extent that insufficient air
will be supplied to mix the fuel before it reaches
the idle port, No. 12.

This condition will generally be indicated if it
is necessary to screw the idle mixture adjusting
screw, No. 13, in closer than the minimum limit
of 14 turn. If the condition is bad, a rolling idle
may continue even after the idle mixture adjusting
screw is screwed entirely in against the seat. These
air bleed holes may be cleaned with a soft copper
wire.

The idle port must be clean and unrestricted.
If it is damaged, the engine will not perform
properly at low speeds and a new casting will be
necessary.

A letter “C" enclosed within a circle is stamped
on the face of the throttle valve. When installed
in the carburetor, this side should be toward the
idle port, and facing the intake manifold as viewed
from the bottom.

To properly center the valve in the throat of the
carburetor, the screws should be started in the
shaft, and then with the valve tightly closed,
(throttle lever adjusting screw backed out), it
should be lightly tapped. This will centralize the
valve in the bore. Pressure should then be main-
tained with the fingers until the screws are
tightened.

FIG. 8—FLOAT LEVEL SETTING
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If the carburetor bore is restricted with carbon
deposit it will be necessary to open the throttle
wider than the specilied opening to obtain the
proper idle speed. Opening the throttle more
than the specified amount in order to obtain the
proper idle will then uncover more of the slotted
idle port than was intended. This will result in
leaving an insufficient amount of the idle port as
a reserve to cover the period between idle and 20
miles per hour, where the high speed system be-
gins to cut in. A flat spot on acceleration will
result. Clean by scraping or with emery cloth.

High Speed Circuit

It is rarely necessary to remove the main nozzle
No. 20, Fig. 5. It can usually be cleaned by re-
moving plug and blowing out with compressed air.
If it is damaged and requires replacing make sure,
upon installation, only one gasket is between nozzle
and its seat in the casting.

If the carburetor has been in service for a long
time or has been tampered with, it may be found
the metering rod is improperly adjusted or worn.
A worn metering rod will have the effect of a rich
mixture above 20 miles per hour. If the metering
rod is worn, the metering rod jet will also be worn
and both should be replaced.

To adjust metering rod, back out throttle lever
adjusting screw. 'C" Fig. 9, and close throttle
tight. Using gauge T-109-26, loosen nut'“B" Fig.

9, and move pin until it seats in notch of gauge.

Tighten nut securely. Remove gauge and install
metering rod, disc, and connect spring through hole
in metering rod.

FIG. 9—METERING ROD GAUGING

Accelerating Pump Circuit
If the pump plunger is worn, sticks, or the spring

under the leather has lost its tension, replace the
plunger assembly No. 5, Fig. 1.

If the Accelerator Pump Intake Valve (ball
check) No. 29, Fig. 6 leaks, part of the pump dis-
charge will be forced back through the valve into
the float bowl, thereby causing an insufficient

amount of fuel to be discharged from the Jet No.

.33. If the valve cannot be cleaned with compressed

air, it must be replaced.

If the Accelerator Pump Discharge Valve (Disc
check) No. 30 leaks, air will be drawn into the pump
cylinder on the upstroke of the plunger. This gives
an insufficient charge of fuel into the throat of
the carburetor upon acceleration causing a flat
spot. If the valve cannot be cleaned with com-
pressed air so that it works properly, it must be
replaced.

If the Accelerating Pump Arm Spring No. 35 is
weak or damaged, it will cause poor acceleration.

If the hole in the Accelerating Pump Jet No. 33
is too large, the accelerating charge will be allowed
to pass too fast and will make the mixture too
rich. An enlarged jet must be replaced. A jet
loose on its seat gives the same effect. A clogged
jet will result in a stumble on acceleration.

To adjust the pump stroke, the pump gauge
T-109-117S should be used. First back out the
throttle adjusting screw “C”, Fig. 9, so that it
does not touch the casting. In gauging the pump
stroke, place the gauge on top of the bowl cover,
open the throttle wide then measure to the top of
the pump rod. Close throttle tight and measure
again. The difference should be 17", To adjust
the stroke, bend the throttle connector rod at “A"
Fig. 10. ALWAYS SET THE PUMP BEFORE
SETTING THE METERING ROD. If set
afterwards the metering rod will be thrown out of
adjustment. '

Throttle Connector Rod and Throttle Shaft
Arm Assembly may be worn, and allow the throttle
valve to be opened by the accelerator pedal before
the pump jet begins to discharge gasoline, result-
ing in a flat spot. Replace all worn parts, because
the operation of the metering rod is also affected.

FIG. 10—PUMP TRAVEL GAUGING
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Choke Circuit

- The choke connector link No. 41, Fig. 7 connects
the choke lever and the throttle lever and causes
the throttle to be opened slightly when the choke
valve is closed, thus insuring quick starting and
freedom from stalling during the warm up period.

Carburetor information reprinted by permission of Carter
Carburetor Corp., St. Louis, Mo., U, 8, A. Holders of the

copyright.

Accelerator and Linkage

The accelerator linkage, Fig. 11 is properly ad-
justed when vehicle leaves the factory, however,
in time component parts will become worn and
require adjusting to maintain a smooth even con-
trol of engine speed.

FIG. 11-—-ACCELERATOR, THROTTLE and CHOKE CONTROL

Willys Ford
Part Part
No., No. No. Name

1 A-1301 GPW-8700 Choke Control Assembly
2 A-5108 GPW.ATIS Throttle Control Assembly
3 A.1176 GPW-9T42 Throttle Rod
¢ 0633013 GPW-H7H3 Throttle Rod Adjusting Block
5 50022 33800-52 Carburetor to Inlet Manifold Stud Nut
§ 372438 GPW-11474 Throttle Wire Stop
7 A-1173 GPW.8751 Accelerator Retracting Spring Clip

Willyas Ford
Part Part
No. No. No. Name
E 833011 GPW-0793 Accelerator Spring
b 830810 GCGPW-0T45 Accelerator Retracting Spring Clip
10 A.1243 GPW-9730 Accelerator Crosg Shatt and Lever
11 639807 GPW-9728 Accelerator Cross Shaft Bracket
12 A-1174 GPW-9727 Accelerator Connector Link
13 A-1225 GPW-0716 Accelerator Foot Rest Assembly
14 A-1083 GPW-9735 Accelerator Treadle Assembly
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Adjust the length of throttle rod No. 3 so when
carburetor throttle valve is wide open, the acceler-
ator treadle No, 14 will not strike the toe board.
Tighten lock nut on adjusting block No. 4.

Fuel Pump

The Fuel Pump, Fig. 12 delivers a pressure of
115 to 214 lbs. maximum pressure at 1800 r.p.m.
18" above pump outlet.

The rotation of camshaft eccentric actuates

WILLYS MODEL “MB"” ¥-TON 4 x 4 GOVERNMENT TRUCK

forcing fuel from chamber “F' through outlet
valve "K'’ and out through “L" to the carburetor.

When the carburetor bow! is full, the float in
the carburetor will shut off the needle valve, thus
creating a pressure in pump chamber *F".
This pressure will hold diaphragm assembly
“D" downward against spring pressure “E"
where it will remain inoperative until the
carburetor requires further fuel and the needle
valve opens. Spring “M" is merely for the

FIG, 12—FUEL PUMP

Willys

Ford

Part Part
Na, No, Noe. Nai o
A 115841 GPW-0399 Fuel Pump Rocker Arm Assembly
B A-1048 GPW-9378 Fuel Pump Rocker Arm Pin
C 115880 GPW.93s81 Fuel Pump Rocker Arm Link -
D 115644 GPW-030B Fuﬁl Pu% Diapbragm and Pull Rod
ssembly
E 116808 GPW-B380 Fuel Pump Diaphragm Spring
F Pump Chamber
G Fuel Inlet

Willye Ford
Part Part
No. No. No. Nama
H A-149¢ GPW-9358 Fuel Pump Bowl
I 115654 GPW-0385 Fue] Pump Filtetlng Screen Assembly
{( 115851 GPW-9352 Fuel Pump Inlet Valve Assembly
118651 GPW-D352 Fuel Pump Outlet Valve Assembly
L Fue] Outlet
M lifgd3 GPW-9380 Fuel Putnp Rocker Arm Spring
N 115668 GPW-8364 Fuel Pump Bowl] Gasket
G 116657 GPW-93387Y Strainer Ball Assembly

rocker arm “A" about 4", pivoted at "B” which
pulls link “C" and diaphragm assembly “D" down-
ward apainst spring pressure “E" which creates a
vacuum in pump chamber "“F".

On the suction stroke of the pump, fuel from
the tank enters inlet “G" into sediment bowl
“H'" and passes through strainer *I”” and inlet valve
“1'' into pump chamber “F'". On the return stroke
spring pressure “'E' pushes diaphragm “D’’ upward,
purpose of keeping the rocker arm in constant
contact with eccentric. -

A lever and spring located on rear side of the fuel
pump body is used for priming of the carburetor.

Moving the lever up and down operates the fuel
pump diaphragm manually and pumps the fuel
from the tank, filling the filter and carburetor bowl.

This provides a means of filling the fuel lines and
units without using the starting motor, which
would create unnecessary drain on battery.

The lever should be placed in the downward

'position to make pump function normally.
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Diaphragm “D" is composed of several layers of
specially treated cloth, which is impervious to
fuel.

The fuel pump has a large reservoir and surge
chamber. The filter bowl is clamped to the cover
assembly, making it a simple matter to clean any
sediment from the fuel pump. The inlet and outlet
valve assemblies are interchangeable, and each
assembly is a self-contained unit made up of a
valve cage, a fibre valve, and a valve spring.
Both valve assemblies are held in place by a
valve retainer, permitting easy and speedy re-
moval of the assemblies.

To disassemble fuel pump release thumb nut
holding clamp of filter bowl, “H"" and remove bowl.
Remove strainer "I" from center tower, remove
cork gasket, remove the six screws holding the cover
flange to the pump body. Scratch a line across the
two castings so that on assembly these two parts
can be correctly assembled. Lift off top cover
which brings irto view the diaphragm assembly
“D". Remove spring “M" that holds the rocker
arm ‘A’ against the camshalt eccentric.

To unhook the diaphragm pull rod D’ from the
rocker arm link **C’’ press down and away from the
rocker arm side. Remove oil seal and washer,

Remove the two screws holding inlet and outlet
valve retainer.

Wash all parts thomughly in cleaning solution
and make the assembly as follows:

Install oil seal, (rubber cup) on body,
then steel washer and spring that fits on the dia-
phragm assembly, holding the rocker arm *“A”
down, press the diaphragm assembly D" down,
tilt the diaphragm away from rocker arm and hook
into place. Install inlet valve assembly “J" with
new gasket. The inlet valve is installed in the
body with the spring facing down. Install the out-
let valve assembly "K'’ with the outlet valve spring
up. Install valve retaining plate and two screws.
Assemble upper and lower castings so that scratch
marks line up. Install the six retaining screws and
tighten them evenly. Install cam lever spring
“M". Install new bowl gasket, filter screen "I"
and bow! “H", tightening into place with thumb nut.

Fuel Filter

The fuel filter, Fig. 13 is of the multiple disc type
bolted to the right side of the cowl and located in
the fuel line between the fuel tank and the
fuel pump. This is an added precaution against
water or dirt reaching the carburetor. Drain the
filter every few days to remove accumulated dirt
and water. Be sure to tighten drain plug securely

after draining.

To clean filter, remove the cover cap screw, No.
2, and remove the bowl, No. 10. Remove the filter
unit, No. 8, and wash in any suitable cleaning
solution. Blow out lightly with an air hose and
clean out filter bowl. When replacing the unit
be sure spring, No..9, is placed over center post at
the bottom of the bowl. Be sure that the gasket,
No. 7, at top of filter unit and the bowl gasket, No.
6, are in good condition and in place. If the bowl
gasket leaks, air will enter the fuel supply. Check
for any fuel leaks with the engine stopped. Clean
the filter unit every 500 operating hours or more
often under severe conditions.
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FIG, 13~FUEL FILTER

Willys Ford
Part Part
No, No, Na, Namms
1  A-1288 GPW-9154 Reducing Pipe Bushing—14 x £ Pi
2 A.1258 GPW-9183 Strainer Cover Cap Scr:w% " Fipe
3 A-I12587 GPW-0IB4 Strainer Cover Cap Screw Gasket
4 A-1268 GPW-0140 Stralner Cover
3 5138 3530555 Pipe Plug—14*
6 A-1250 GPW-8180 Strainer Bowl Gasket
T  A-1260 GPW-D180 Stralner Unit Gasket
8 A-1281 GPW.Bl4) Strainer Unit Assembly
g A-1282 GPW.-8182 Strainer Unit Spring
10 A.1283 GPW.D182 Strainer Bow] and Center Stud
11 A-126¢ GPW-0185 Strainet Drain Plug
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Air Cleaner

The air which 1s taken into the carburetor, to
mix with the fuel, is thoroughly cleaned when
passed through the oil bath air cleaner Fig. 14.
The cleaner is mounted on the right hand side of
the dash and can be readily removed.

To clean the filter, loosen the hose clamp and
two wing nuts at the center of the dash; remove the
two wing nuts on the right side and remove air
cleaner assembly from wvehicle. Next, unfasten
both clamps holding the oil cup. Unscrew element
wing nut and pull out filter unit.

Wash the filter in cleaning solution by slushing it
back and forth, then with an air hose dry off the
unit. Do not recil. Fill the oil cup to the indicated
level. (See Capacity Chart, Page 3 and Lubrication
Chart, Page 12). To assemble, reverse the dis-
mantling procedure.

Fuel Tank Cap

The fuel tank cap is of the pressure type which
keeps up to 114 to 2 Ibs. vapor pressure on the
fuel. This reduces leakage and fire hazard, also
eliminates depreciation of fuel qualities by evapora-
tion.
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Ford
Part
Na.
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GPW-D658
GPW-9621
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Name

Alr Cleaner Body

Cleaner Element & Wing Bolt
Cleaner Cup {Ofl)

Bod(g' Gaskel (Upper)

Ofl Cup Gasket r)

FUEL SYSTEM TROUBLES AND REMEDIES

PROBABLE REMEDY

SYMPTOM
Excessive Fuel Consumption:

Tires Improperly Inflated. . ........ ... Y
Brakes Drag........c.. it
Engine Operates too Cold. . ..................
Heat Control Valve Ingperative...............
Leakin Fuel Line........... . ... ... ..
Carburetor Float Level High. . ., .............
Accelerator Pump Not Properly Adjusted
Leaky Fuel Pump Diaphragm................
Loose Engine Mountings (High carburetor
fuellevel)........ooov i e

Low Compression. . .............ccoooiinn..
Air Cleaner Dirty. . .. .. ..ot iinnnn.

Engine Hesitates on Acceleration:

Accelerator Pump does not Function Properly. .
Carburetor Float Level. .....................
Spark Plugs........coovi it e
Low Compression. . ........oovtiiienvnennns
Distributor Points—Dirty or Pitted...........
Weak Condenseror Coil. ....................
Carburetor Jets Restricted. . .................
Excessive Engine Heat.............. ..., .....

Engine Stalls—Won'’t Idle:

Improper Condition of Carbutetor............
Low Speed Jet Restricted....................
Dirty Fuel Sediment Bowl Screen.............
Air Cleaner Dirty.......... oo i it
Leaky Manifold or Gasket. ... .. e e
Fuel Pump Diaphragm Porous................
Loose Carburetor. . ... ... ... ... cuvuiue...
Waterin Fuel. . ... .. .. i,
Improper Ignition.......... .. ... .. . ...
Spark Plugs. . .......cooiiiii i
Valves Sticking . ... .. ... i

Inflate to 30 lbs.
Adjust
Check Thermostat

Check Thermostatic Spring
Check All Connections

See Carburetor Section
Adjust
Replace

Tighten
Ignition Timing Slow or Spark Advance Stuck.. See Distributor Section

Check Valve Tappet Clearance
Remove and Clean

Replace Piston and Rod or Adjust
Adjust
Replace or Clean and Adjust
Check Valves
Replace

Replace

Remove and Clean
See Engine Section

See Carburetor Section
Remove and Clean
Remove and Clean
Remove and Clean
Replace
Replace
Tighten Flange Nuts
Drain System
See Distributor Section
Clean and Adjust
Grind Valves
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FUEL SYSTEM SPECIFICATIONS

Carburetor:
Make......... ... . ... ... .. ..... .....Carter
Model . W.0.,-539 8§
Flange. .. .. ... . e 1%
Primary Venturi. ................... 16" 1.D.
Main Venturi. .......... .., 1" 1.D.
Float Setting. ................... e 34"
Fuel Intake. . ... Square Vertical Spring Loaded
Needle No. 53 Dnll Size in
Needle seat.

Fue! Line:
Connection. . ., 14" pipe thread—3{3’’ inverted
flared tube elbow.

Low Speed Jet Tube
JetSize........... ... .. ... No. 71 Dnll
Idle Well Jet.................. No, 61 Drill

Idle Screw Seat.................. No. 46 Dnill

Main Nozzle Discharge Jet...... 096" Diameter

Metering Rod. .................... No. 75-547
JetSize......... i, 070”7 Diameter

Setting (Use gauge No. T-109-28).....2.718"

Accelerating Pump

Discharge Jet.................. No, 73 Drill
Intake Ball Check.............. No. 40 Dnill
Discharge Disc Check,.......... No. 40 Drill
Relief Passage to Outside........ No. 42 Drill

Adjustment (Use gauge T-109-117 S)... . 17"

Air Cleaner:

Make ..........cciiii i, Oakes
Model.......... ..., 6813300
T o - Qil Bath
Oil Capacity....... See Capacity Chart, Page 3

Fuel Pump:

Make..... ... ..o AC

Model.......... i i e AF

TYPe. e i e e e e Camshaft

Pressure. . 114 to 214 lbs. at 16" above outlet @
1800 R.P.M,

Fuel Tank:
Make...ooviiriiiiinrsinrsncacsnnnen Own
Capacity.......... See Capacity Chart Page 3
Location................. Under Driver's Seat
Filler Cap.............. C e AC No. 850018

Fuel Filter
Make...........c.ovi i e AC
Model .................................. T-2
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EXHAUST SYSTEM

|

FIG. 1—-EXHAUST SYSTEM

Willys Ford
Part Part

No. No. No. Name

1 0. GPW-5274 Muffler Support Insulator Plate

2 52372  23498-S Body Sill to Muffler Support Bolt

3 A-658 GPW-5283 Mufiler Support Insulator

4 50029  20367.S7 Muffler Support Screw

5 638058 GPW-5274 Muffler Support Insulator Plate

6 A-5753 Muffler Support Clamp

7 A-65 GPW-5262 Muffler Support Strap

8 A-6118 Mufller Assembly

9 A-8119 Muffler Tail Pipe Clamp
10 50929  243067-S Muffler Support Screw
11 636004 GPW.5270 Exhaust Pipe to Muffler Clamp
12 5022  24407-5 Exhaust Pipe to Mufller Clamp Screw
13 5010  33798-S Exg]laust Fipe to Muffler Clamp Screw

ut
14 51833  34806-5 Exhaust Pipe to Muffler Clamp Screw
Nut Lockwasher

16 A-1206 GPW.5246 Exhaust Pipe Assembly
16 A-1300 GPW-5251 Exhaust Pipe Extension Clamp (to Skid

Plate)

Seamless exhaust pipe and flexible metal tubing
connect the Manifold to the Muffler.

The Muffler, No. 8, Fig. 1 is designed for straight
through exhaust to minimize back pressure. The
Muffler is attached to the under side of the vehicle
on the right hand side by means of support straps
and flexible Insulators.

The exhaust pipe slides into the nipple on the
front end of the Muffler and is held in place by
means of a clamp, No. 11.

Lxhaust and Intake Manifold

The exhaust and intake Manifolds, make a unit
in which the hot exhaust gases are thermostatically
controlled, and directed around the intake Mani-
fold to assist in vaporizing the fuel when engine is
cold, thereby aiding in warming up the engine and
reducing oil dilution. It also minimizes the use of
the carburetor choke control and results in proper
temperature of the incoming gases under all opera-
ting conditions.

When the engine is cold, the counterweight lever
No. 6, Fig. 2, closes the valve and directs the hot
exhaust gases against the intake Manifold. As
the engine warms up, the thermostatic (or Bimetal)
spring No. 7 expands and opens the valve directing
the exhaust gases into the exhaust pipe.

When assembling the Manifolds to the cylinder
block, new gaskets should be installed, and the nuts
drawn up evenly until they are all tight to avoid
gas leakage. Torque wrench reading, 31-35 ft. lbs.

No.
17

18
19
20
21

®NG Gtewn -

Willys
Part
No.

52083
6167
51833
74
A-1253

d

Willys
Part

Ford
Part
No.

23393-8
33797-S
34806-5
34746.52
GPW-5201-B

Name
Exhaust Pipe Extension to Skid Plate

olt

Exhaust Pipe Extension to Skid Plate
Bolt Nut

Exhaust Pipe Extension to Skid Plate
Bolt Lockwasher

Exhaust Pipe Extension to Skid Plate
Rolt Plain Washer

Underframe Skid Plate

2 3 4 b 6 7 8
FIG. 2—HEAT CONTROL VALVE

Ford
Part
No.

355836-S7

GPW-9156
GPW-9465
355160-5

GPW-9484

GPW-9458
GPW-9467
GPW-0463

Name
}leﬁl Control Valve Lever Clamp Screw

ut

Heat Control Valve Shaft
Heat Contrel Valve Lever Key
Heat Control Valve Lever Clamp Serew
Heat Control Valve Bi-Metal Spring

Washer
Heat Control Valve Counterweight Lever
Heat Control Valve Bi-Metal Spring
Heat Control Valve Bi-Metal Spring Stop
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COOLING SYSTEM

The satisfactory performance of an engine is
controlled to a great extent by the proper operation
of the cooling system. The engine block is full
length water jacketed which avoids distortion of
the cylinder walls. Directed cooling and large water
holes, properly placed in cylinder head gasket,
cause more water to flow past the valve seats (which
is the hottest part of the block) and carry the heat
away from the valves, giving positive cooling of
valves and seats.

To quickly warm up the engine and hold the cool-
ing fluid to the maximum efficient temperature,
there is a thermostat installed in the water outlet
on the cylinder head.

Radiator ;

The radiator is designed to cool the water under
all operating conditions, however, the radiator core
must be kept free from corrosion and scale in
addition to the maintenance of other cooling units
to obtain satisfactory service,

At least every 20,000 miles remove the radiator
and clean it inside and out in a cleaning
solution. At the same time examine core for leaks
or damaged cells.

. After radiator and cooling system have been

cleaned and flushed out, it is advisable to use a
corrosion preventative. Rust and scale may even-
tually clog up water passages in both the radiator
and water jacket of the engine unless a rust in-
hibitor is used. This condition is aggravated in
some localities by the water available.

Emergency repairs in case of puncture by bullet
or shrapnel; if a tube is not completely severed,
cut it or break it off with a pair of pliers. With
pliers strip fins from tube above and below break
for 14" or necessary distance to enable bending of
the tube around itself and flatten, both above and
below the break thereby stopping the flow of water.

Radiator Filler Cap

The cap is of the pressure type which prevents
evaporation and loss of cooling solution. A pres-
sure up to 314 to 414 pounds makes the engine more
efficient by running at a slightly higher temperature.
Vacuum 1in the radiator is relieved by a vacuum
valve opening at 14 to 1| pound vacuum.

Draining Cooling System

To drain the cooling system open the drain cock
located at the lower left hand corner of the radiator,
just under the water outlet, also the drain cock at
right front lower corner of cylinder block.

Remove radiator cap to break any vacuum and
thoroughly drain system.

Filling the Cooling System

Close drain cocks in the cylinder block and
radiator. Fill the radiator with clean water or
during cold weather with an anti-freeze solution.
Do not overfill the radiator while anti-freeze
solution is being used, because the solution expands
when heated and an appreciable amount of liquid
would be lost through the overflow. ‘The solution
should be 1"’ from the bottom of the filler neck.

Should water be lost from the cooling system
and the engine overheats, do not add water im-
mediately but allow the engine to cool, then add
water slowly while the engine is running.

If cold water is poured into the radiator while
the engine is overheated, there is danger of crack-
ing the cylinder block and head.

Thermostat

The cooling system is designed to provide
adequate cooling under the most adverse
conditions; however, it is necessary to employ some
device to prevent overcooling during normal
operations. This is accomplished by use of a therm-
ostat, (No. 39, Fig. 1, “Engine"” Section) which
is located in the water outlet on top of the cylinder

FIG. 1—WATER PUMP AND FAN ASSEMBLY
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head. The thermostat opening is set by the
manufacturer and cannot be altered. The therm-
ostat opens at a temperature of 145° to 155°
Fahr. To test thermostat, heat sufficient water to
170° Fahr. and submerge thermostat. The valve
should open to the limit at this temperature. If
valve fails to open, a new thermostat will be re-
quired.

Heat Indicator

The heat indicator is of the Bourdon type and is
connected to a bulb in the engine block by means
of a capillary tube.

If the unit becomes inoperative, it should be re-
placed as it is not practical to either repair or ad-
just this unit.

Water Pump

The water pump, Fig. 1 is a centrifugal impeller
type of large capacity to circulate the water in
the entire cooling system.

The double row ball bearing is integral with the
shaft, No. 2, Fig. 2 and is packed with a special
high melting point grease at the time of manufacture
s0 it requires no lubrication. The ends of the bear-
ings are sealed to retain the lubricant and prevent
dust and dirt from entering.

The bearing is retained in the housing by a
retaining wire No. 4, which snaps between the
bearing and the water pump body. The seal washer
No. 5 has four lugs which fit into the slots in the
end of the impeller No. 8. One side of the seal
washer bears against the ground surface of the
pump housing and the other against the seal No. 7.
The rubber seal bears against the machined surface
on the inside of the impeller. The seal maintains a
constant pressure against the seal washer and
impeller assuring positive seal. The drain hole in
the bottom of housing prevents any water seepage
past the seal washer No. 5 entering the bearing.

The impeller and fan pulley are pressed on to
the straight shaft under 2500 pounds pressure.

Dismantling of Water Pump

Remove fan belt and fan assembly and then
the water pump from the engine.

'Remove bearing retaining wire No. 4, Fig. 2.

Place water pump body on arbor press face plate
and press water pump shaft through impeller No.
8, and pump body No. 3.

Remove the seal washer No. 5 and seal No. 7.

Place pump shaft No. 2 and fan pulley No. 1 on
press so that the bearing will clear in the opening
and press shaft from fan pulley.

To reassemble the water pump, install the long
end of the shaft No. 2, in the pump body, No. 3
from the front end, until the outer end of bearing
is flush with the front end of the pump body.

Dip seal No. 7 and seal washer No. 5 in brake
fluid and install in the impeller No. 8. Place the
impeller on an arbor press and press the long end
of shaft into the impeller, until the end of the shaft
is flush with the impeller.

Support assembly on impeller end of shaft and
press the fan pulley on to shaft so the end of shaft
is flush with the face of fan pulley—move the
shaft in the pump body so grooves in the bearing
and pump body line up and install bearing retain-
ing wire No. 4.

Anti-Freeze Solution

Where air temperatures require, it is necessary
to protect the cooling system with some type of
anti-freeze solution so as to prevent damage re-
sulting from freezing.

When alcohol is used as an anti-freeze solution
care must be taken not to spill any of the solution
on the finished portions of the vehicle; if so, it
should be washed off immediately with a good
supply of cold water, without wiping or rubbing.

9

FIG. 2—WATER PUMP ASSEMBLY

Willys Ford
Part Part
No. No. Name
GPW-8509-A  Fan and Water Pump Pulley
636297 GPW-8530 Water Pump Bearing and Shaft Assembly
637052 GPW-8506 Water Pump Body o
636208 GPW-8576 Water Pump Bearing Retaining Wire

G B g
g
g

Willys Ford
Part Part
No. No. No. Name
639994 GPW-8557 Water Pump Seal Washer
6-7 GPW-8524 Water Pump Seal Assembly

Water Pump Im

639663
630093 GPW-8512 ller
Water Pump to Cylinder Block Gasket

8
9 637063 GPW-8543
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The distillation or evaporating point of water and
alcohol is approximately 170° Fahrenheit, there-
fore, when the engine is operated in warm weather
with alcohol solution, the solution must be checked
regularly as there will be considerable loss of the
alcohol through wvaporization, and the freezing
point raised in the solution, this might cause freez-
ing of the solution at a sudden drop in temperature.

Ethylene glycol anti-freeze solutions have the
distinct advantage of possessing a higher point of
distillation than alcohol and consequently may be
operated at higher temperatures without loss of the
solution through evaporation.

"Ethylene glycol has the further advantage that
in a tight system only water is required to replace
evaporation losses, however, any solution lost
mechanically through leakage or foaming must be
replaced by additional new solution. ‘Under
~ordinary conditions Ethylene glycol solutions are
not injurious to the car finish.

Rust and scale forms in -every cooling system,
therefore, we recommend that the cooling system
be flushed out twice a year preferably before and
after using anti-freeze. There are a number of
flushing solutions and the instructions of the manu-
facturer should be closely fﬂllﬂWEd when they are
used.

- Remove the thermostat when ﬂushmg the engine
block, so the water and air pressure can get by and
avold possible damage to the thermostat.

When the cooling system is being conditioned
it is good policy to tighten the cylinder head bolts
to prevent the possibility of water leaking into the
cylinders and dubrication oil. The radiator hoses
should be inspected regularly for any indication of

‘leakage which might be caused by loose clamps or

deteriorated hose.

Fan Belt

The fan is driven by a V" Belt. Angle of “V"
-42°. .Length outside 4414". Width maximum 1",

0500-55

To install Fan Belt loosen clamp bolt on slotted
bracket at generator and move generator towards
engine. Slide belt over crankshaft pulley, up
through fan blade assembly and over fan pul-
ley, then over generator pulley. Adjust the fan
belt by bringing the generator away from the engine
to a point where the fan belt can be depressed 1"
midway between fan pulley and generator pulley.
The drive of the fan and generator is on the sides
of the V" belt, therefore it is not necessary to
have the fan belt tight which might cause excessive
wear on generator and water pump bearings.

o pte. L A L= = -
. i ¥ g A

FIG. 2—GENERATOR BRACE

When there is a possibility of water being thrown
over the engine by fan action in crossing streams,
pull up on the handle of the generator brace, then
remove the fan belt. As soon as possible the belt
should be replaced, then pull out on the generator.
The generator will lock i1n place by spnng action
of the brace.

COOLING TROUBLES AND REMEDIES

SYMPTOMS PROBABLE REMEDY
Overheating
Lack of Water. .. ........... .. . . . . . . ueiiii. Refill Radiator
Thermostat Inoperative...................... Replace

Water Pump Inoperative. . . Overhaul or Replace

Incorrect Ignition or Valve Inmng .- ..... Set Timing

Excessive Piston Blowby.................. ... Check Pistons, Rings and Cylinder Walls
Fan Belt Broken......... e Replace

Radiator Clogged . ... ....... .. ... ... ....... Reverse Flush

Air Passages in Core Clogged. ... ............. Clean With Water and Air Pressure
Excessive Carbon Formation. . .... e ... Remove

Muffler Clogged or Bent. Exhaust Plpe ......... Replace

Loss of Cooling Liquid

Loose Hose Connections. . ............. .. Tighten
-DPamaged Hose. . ........................... Replace

Leaking Water Pump.......... ... . ... ...... Replace

Leak in Radiator. ............... ... ......... Qemuve and Repair

Leaky Cylihder Head Gasket................. Replace

Crack in Cylinder Block. ................... » [Small Crack Can Be Closed W1th
Crack in Cylinder Head................... Radiator Anti-Leak
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COOLING SYSTEM SPECIFICATIONS

Cooling Capacity....See Capacity Chart, Page 3

Radiator..........coovviiin ... Jamestown
Radiator Filler Cap.....cioiiiivienennns AC
Fan—4 Blade—15" Dia........ccviiieres Hayes
Fan Belt
g %7 » 1 “v"
Length......ccooiiiiiiiiiiiinnnn. 4414
Width. . ..o e i i e 156"
Angleof Vee.......... ... ity 42°
Water Pump
1 » 7P Centrifugal
Location............ .. Front of Cylinder Block
D 5T Belt

Bearing. . . Permanently Sealed-Lubricated Ball

Thermostat
Location...... Water outlet Top Cylinder Head
Starts ToOpen At.........coo0vrnn. 145°-155°
Fully Open....coccciiieninnenecnaneeaess 170°
Anti-Freeze
Temp. Fahr.  Alcohol Qts Ethylene Glycol Qts
30° 1 1
20° 24 2
10° 314 3
0° 434 34
—10° b 414
—20° 534 434
—30° 634 514
—40° 7Y 6

To convert quantities into Imperial quarts multi-
ply by .833.

To convert quantities into Metric liters multiply
by .946.
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ELECTRICAL SYSTEM

The wiring diagrams, Fig. 1 and 3 show the
general arrangement of all chassis electrical circuits,
together with units in correct relation to position
in which they will be found on the chassis.

Regular inspection of all electrical connections
avoids failures in the electrical system. When
tracing any one particular circuit refer to Wiring
Harness, Page 59 for color of wire and tracer.

Radio Interference Suppression

The vehicle is equipped with filters in several of
the electrical circuits and resistor type suppressors
have been placed in the ignition high tension sys-
tem, which together with bonding and shielding
prevents interference with radio communication.
(See Page 72.)

Filterettes, cnfnsisting of a coil in series with the
line and two condensers across the line to ground,
have been placed 1n the line from the primary of the
high tension coil to the ignition switch; from am-
meter to the "'B”’ terminal of the voltage regulator
and, from ammeter to the battery. Condenser type
filters have been placed from the generator arma-
ture terminal to ground, and, from the regulator
field terminal to ground. See detail wiring diagram
in Fig. 1, Page 58.

Failure of the ignition or charging system because
of open circuit ﬁ%ters can be checked by shorting
across the terminals of the suspected filterette unit.
If operation is not restored filterette may be con-
sidered to be in proper condition. These filterettes
are combined in a container on the drivers side of
the dash. There are two types of containers. Term-
inals are exposed on one type by opening cover
which is held by a latch on the top, and on the other
type by removing the cover. In an emergency, op-
eration of the vehicle can be resumed by placing a
shorting wire across the open circuit of the filterette.

To check filterette for short to ground, remove
case of unit from dash. If short is NOT removed
filterette may be considered satisfactory. If short
IS removed filterette is defective. Temporary op-
eration can be obtained by leaving case of the
filterette ungrounded.

The regulator field filter (condenser type) which
is mounted on the regulator itself can be checked by
the same procedure as in the test for a shorted
hiterette.

Broken suppressors (resistor type) will affect the
operation of the vehicle. Temporary operation can
be obtained by removing the broken suppressor and
-making direct connection. *

On vehicles equipped with radio suppression, the
letter S’ appears on the cowl between the rear

end of the hood and the windshield, 114" above
bottom edge of hood.

Battery

The battery is a 6 Volt, 15 Plate, 116 Ampere
Hour battery. It is located under the hood on a
bracket attached to the right hand side rail of the
frame and held solidly on the base with a battery
hold down assembly over the top of the battery
by two studs and wing nuts,

The battery should be checked once a week with
a hydrometer and at the same time check the
electrolyte level in each cell; add distilled water if
necessary. Do not fail to replace filler caps and
tighten securely. Battery fumes or acid coming in
contact with any metal parts causes corrosion and
eating away of these parts. To safeguard against
this difficulty avoid overhlling.

The negative terminal of the battery (smallest
post) is grounded by a cable bolted to the frame.
The engine ground cable located on the right
hand side of engine, which connects the front engine
support plate with the frame, is required due to
the engine being mounted on rubber insulators.

If the terminal connections of this cable are
loose or dirty, it will cause hard starting of the
engine. Attention should be given to this ground
cable during each inspection, and also at the time
the engine requires a tuneup.

Fuel Gauge

The fuel gauge circuit Fig. 2, is composed
of two units. The indicating unit or dash unit
which is mounted in the instrument panel, and the
tank unit, which 18 mounted in the fuel tank.
These units are connected by a single wire. The
circuit for this instrument passes through the
ignition switch, therefore, the fuel gauge oper-
ates only when the ignition switch is on.

The dash unit is of the balanced coil type and is
designed so that its operation is not affected by
variations in the voltage of the electrical system.

The tank unit consists of a resistance wire wound
on an insulator and a contact arm which is moved
by the float arm. As the depth of the fuel in
the tank varies, the contact arm is moved across
the resistance wire and so varys the resistance.
As this resistance is varied, there results a propor-
tionate variation of current in the coils of the dash
unit which is calibrated to accurately indicate the
fuel level in the tank.

If the gauge does not register properly, first
check all wire connections to be sure that tﬁey are
clean and tight. Then make sure that the dash
unit is grounded to the dash and that the tank unit
is grounded to the fuel tank.
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FIG. 1—WIRING DIAGRAM
wit Ford ] Ford Willys Ford
Partﬂ“ Part WPnn Part Part Part
No. No. No. Name No. No. No. Name Mo. No. No. Name
1 A-1437 GPW-13200 Blackout Head Lamp—Right 22  A-1527 . Igmition Coil 41 A-6231 GPW-10850 Ammeter _
2 A-1306 GPW-13005 Service Head Lamp—Right 23 A-8i8l Starter Switch 42 A.1288 GPW.9230 Gas Gauge Dash Unit
3 630590 GPW-14448-A guncﬂun Block—2 pomt 24 A-1333 GPW.13740 Instrument Lamp Switch 43 A-DB0 GPW-14416 Gas Gauge Circuit Breaker to Gas Gauge
4 A-1304 GPW.13008 Head Lamp—Left 25 A-1312 GPW-13802 Horn Dash Unit Cable
b A-1436 GP-13700-B Blackout Head Lamp—Left 26 A-302 GPW-138356 Horn Button Contact {(Steering Gear) 44 A.1733 GPW.12250.A Circuit Breaker, 5 Amp., Gas Gauge
6 635685 GPW-14487-A Connector 27  A-I271 11A-13480 Stop Lamp Switch 45 A-2517 GPW-3838 Igmition Switch .
ri A-538 GPW.]12206 Spark Plug and Gasket 28 638070 GCGPW-13532 . Head Lamp Foot Switch 46 A-1332 11TS5-11654 Blac}‘:nut Linhi:ing Switch
8 A-1412 GPW-12287 Spark Plug Cable No. 1 20 A-1490 GPW-14448-B Tunction Block 47 - Service Stop Light Poaltion
9 A.1414 GPW-12284 Spark Plug Cable No. 2 20 A-1249 GPW.12250-C herma} Circuit Breaker—30 Amp. ) 48 Service Position
10 A-1418 GPW.12283 | Spark FPlug Cable No. 3 31 A-507T8R GPW-14457 Filter {Reg. Bat. Amm.) to Starter Switch 49 Blackout Position
11 A-1418 GPW.122388 Spark Plug Cable No_ 4 Cable 50 Off Position
12 A-1244 GPW.12100 Ignition Distributor 32 639599 GPW-14448-A unction Block 51 Service Position Lock
13 A-5892 tor Assembly 33 A-5830 lter Group and Bracket Aasembly 52 A-12902 GPW-9275 Fuel Gauge—Tank Unit
14 A-14090 GPW-10605 Voltage Regulator and Circuil Breaker 34 Filter Terminal to Coil Primary 53 Blackout Tail Light
15 A-1320 GPW-14301 Battery Ground Strap 35 Filter Terminal to Battery 54 A-1065 GP-13404-B2 Tail and Stop Lamp—Right
16 A-1238 11AS.108556 Battery 35 Filter Terminal to Regulator {B) a5 ] Blackout Stop Light
17  A-1452 GPW-14300 Battery Positive Cahble to Starter Switeh 37 Filter Terminals to Ammeter 56 035985 GPW-.14487-A Connector
18  A-1287 GPW-18036-A Radio Filter Unit (Generator Regulator] 38 Filter Terminal to Ignition Switch 57 Blackout Tail Light
19 A1245 GPW-11001 Starting Motor 39 A-1734 GPW.12250-B Circuit Breaker, 15 Amp—Horn 58 A.1084 GP-13400-B2 Tail and Stop Lamp-_-LeI't _
20 A-1420 GPW.12288-B Ignition Coil Secondary Cable 40 A-1411 GPW-13710 Instrument Lamp Socket zand Cable 52 | Service Tail and Service Stop Light
21 AS083 GPW-14321 Ignition Coil Primary Cabie ‘
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WIRING HARNESS

Willys Ford
Part No. Part No. Name
A-1685 GPW-14425 Head lamp wiring harness , ' o
' The following 53) cables are jncluded in this harnesa but not mpgh:d individually:

A-1 Blackout head lamp junction block cable (Yellow with two black tracings) _ _

A-2 Head lamp junction lgluck to junction block cable (Upper beam) (Red, three white tracings)

A-3 Head lamp junction block to junction block cable (Lower beam) (Black, white tracings)

A-5048 GPW-14401-B Body wiring harness—Long

' The following (9) cables are included in this harness but not aqulied individually:

B-1 Light switch (Terminal marked B.H.T.) to blackout tail light Conn. Cable (Yellow, two

lack tracings)

B-2 Light switch (%‘ erminal marked H,T.) to foot dimmer switch center terminal cable (Blue,
three white tracings) *

B-3 Light awitch (Terminal marked B.S.) to blackout stop Iiﬁht cable (White, two black tracings)

B-4 Light switch (Terminal marked H.T.) to service tail light and inst, lamp switch cable (Blue,
two white tracings) _

B-5 Light switch (Terminal marked 5.) to service stop light cable (Black, two white tracinga)

B-8 Horn circuit breaker to horn cable (Black, two red tracings)

B-7  Junction block to foot ditmnmer awitch (Lower beam) Cable (Elack. two white tracings)

B-8 Junction block to foot dimmer switch (Upper beam) Cable (Red, three white tracings)

B-0 Connector to blackout tail light cable (\f&llnw, two black tracings)
A-1551 GPW-14402 Body wiring harness—Left side—Short .

The following (3) cables are included in above harness but not supplied separately:

C-1 unction block to light switch {Stop switch) QRed, two white tracin F ‘

C-2 unction block to light switch cable (Stop switch) (Green, two black tracings)

C-3 unction block to light switch cable (Blackout head) (Yellow, two black tracings)
A-5081 Chassis wiring harness-——Left side

The following (3) cables are included in above harness but not supplied separately:
D-1  Stop light switch to junction block cable ERed, two white tracings)
D-2  Stop light switch to junction block cable (Green, two black tracings) _ _
D-3 Steering gear horn terminal to junction block cable {Three black, two white tracings)
A-5981 Filter wiring harness o
The following (4) cables are included in this harness but not supplied individually: .
E-1 Filter ui)l ign, switch) to ignition switch to gas gauge circuit breaker (Black, two white
tracings ,
E-2  Filter {Bgattery, ammeter) to ammeter cable (Red, three white tracings)
E-3 Filter {Reg. battery ammeter) to ammeter cable {Black, three white tracings)
E-4 Ammeter to horn circuit breaker cable (Black, two red tracings)
A-5074¢ GPW-14305 Generator to voltage regulator and filter harness . :
F-1 Generator to regulator armature cable (Red, three whlte.tracmgs)
F-2  Generator to regulator field cable {Green, two black tracings}

A-719  GPW-13410 Blackout tail lamp to connector cable, left
A-B072 GPW-14458 Ignition switch to ammeter to blackout switch cable
A-5080 GPW-14416 uel %auge to circuit breaker cable
A-1731 GPW-14434 Headlamp ground cable
A-B070 GPW-14408 luel gauge (Inst. board) to fuel gauge (Tank unit) cable
A-5081 GPW-1440% Horn to junction block cable
A-5073 GPW-14459 Filter (Reg. bat.} to junction block cable
A-5078 GPW-14457 Filter éBat.)- to starter switch cable
A-5079¢ GPW-.14456 Filter (Coil pri.} to junction block cable
A-5041 GPW-18848 Voltage regulator to generator (“G") cable (Bond No. 8)
A-5082 GPW-14485 Voltage regulator to junction block cable

A-1733 GPW-12250-A Circuit breaker (Between ignition switch and fuel gauge on inst. board)
‘A-1734 GPW-12250-B Circuit breaker (Between ammeter and horn)
635088 GPW-14487-A Connector (3 wire)

If, after checking all grounds and wire connec-
tions, gauge does not indicate properly, remove
wire from tank gauge unit and ground it to frame
while ignition switch 1s on. Gauge should then
read FULL. Remove wire from. frame (with
ignition switch on) and gauge should read EMPTY,
If this is not the case, dash gauge should be re-
placed with a new one. If the gauge indicates as
described, the trouble 18 probably in the tank unit,
which should be replaced. Do not attempt to re-
pair either gauge or tank unit, replacement is the
enly practical procedure.

Lighting System

The wiring of the lighting system is shown in
Fig. 3. The lights are controlled by switches
within easy reach of the driver. The lighting
circuit is protected by an overload circuit breaker,
which clicks off and on in the event of a short.
circuit in the wiring. The circuit breaker is located

at the rear end of the main light 'switch and no
replaceable fuse is required. FIG. 2—FUEL GAUGE CIRCUIT
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Willys
Part
No.

A-1437
A-1305
630599
A-1304
A-1436
635985
A-5992
A-1409
A-1320
A-1238
A-1452
A-1287
A-6181
A-1333
638979
A-1271
A.1480
A-1349
639509

Ford
Part

No.

GPW-13200
GPW-13005
GPW-14448.-A
GPW-13006
GP-13700-B
GPW-14487-A

GPW-10505
GPW-14301
11AS-10655
GPW-14300
GPW-18936-A

GPW-13740
GPW-13532
11A-13480
GPW-14448.B
GPW-12250-C
GPW-14448-A

FIG., 3—LIGHTING SYSTEM

Name

Blackout Head Lamp—Right

Service Head Lamp—Right

Junction Block—2 post

Service Head Lamp—Left

Blackout Head Lamp—Left

Connector

Generator

Voltage Regulator and Circuit Breaker
Battery Ground Strap

Battery

Battery Posgitive Cable

Radio Filter Unit (Generator Regulator)
Starter Switch

Instrument Lamp Switch

Head Lamp Foot Switch

Stop Lamp Switch

Junction Block—6 post

Thermal Circuit Breaker—30 Amp.
Junection Block—2 post

No.

36

32
{ -
34

Hg

35

36

{ s

Willvs
Part
No.

A-5580

A-1411
A-5231
A-1332

A-1065
635085
A-1064

Ford
Part
No.

GPW.13710
GPW-10850
11TS-11654

GP-13404-B2
GPW-14487-A
GP-13405-B2

Name

Filter Group and Bracket Assembly
Filter Terminal to Battery

Filter Terminal to Regulator (B)
Filter Terminals to Ammeter
[nstrument Lamp Socket and Cable
Ammeter

Blackout Lighting Switch

Service Stop Light Position

Service Position

Blackout Position

O Position

Service Position Lock

Blackout Tail Light

Tail and Stop Lamp—Right
Blackout Stop Light

Connector

Blackout Tall Light

Tail and Stop Lamp—Left

Service Tail and Service Stop Light
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Main Light Switch

The main light switch Fig. 4 has four positions.
When the switch button is all the way in, all lights
are turned off. Pulling the switch out to the first
position turns on the blackout lamps, the blackout
tail lamp and also connects the circuit with a black-
out stop lamp on the right side which 1s operated
through the stop light switch when the brakes are
applied.

To turn on the service headlamps, it is necessary
to push down on the lock-out control button and
while holding it down, pull the switch button out to

the next position.
During the day to cause the service stop light
only, to operate upon brake application, pull the

knob out to the last position. This should be done
whenever the vehicle is used under ordinary driving

conditions.
When installing a new light switch refer to Fig.

4 and wiring diagram, Fig. 3 which will be helpful
in determining the proper wires to install on term-

inals as marked.

The upper and lower headlight beams are con-
trolled by a foot switch located on the toe board

at the left side. !

The instrument panel lights can only be turned
on when main light switch is in the service position.

| 36 AMP. THERMAL

\i A\ w‘t
\[ BLACKOUT

- SCRvICE
SERVICE " STOPY

FI1G. 4—MAIN LIGHT SWITCH

Stop Light Switch

Stop light switch is located in front end of brake
master cylinder. The switch 1s a diaphragm type

and closes the circuit when pressure is applied to

the brakes forcing the fluid against the diaphragm

which closes the circuit. When switch becomes
inoperative it is necessary to install a new switch.

FIG. 5—PANEL LIGHT SWITCH

CiRCNIT BREAKER
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Panel Light Switch

The panel light switch, Fig. 3, controls the
panel lights only when the main light switch 1s
in “Service Position.” Pull out on the switch

knob to light the panel lights.

Head Lamps

The head lamps, Fig. No. 6, are the sealed beam
type, in which the reflector, bulb and lens form a
sealed unit and can only be replaced as a unit.

The lower beam filament i1s positioned slightly
to one side of the focal point in the reflector, this
results in deflecting the lower beam to the right
side to illuminate the side of the road when meet-
ing other vehicles on the highway.

To replace a burned out sealed beam unit remove
door clamp screw and remove the door, No. 2, re-
move sealed beam assembly No. 1 and remove from
connector at the rear of the unit. Install a new
unit by reversing the above operations.

When a sealed beam unit has been replaced, check
the aim of the head lamps.

FIG. 6—HEADLAMP

Willys Ford
Part Part
No No. No. Name

A.1033 GPW.13007
A-1036 GPW-13043
A-5686 GPW.13012
A-1032 27693-S
62221  34803-S2
A-1362 GPW-13076
A-1031 GPW-13015
A-1361 GPW-13022
300688 B-14455
307506  B-14463

Headlamp Seelite Unit Assembly
Headlamp Door Assembly

Headlamp Housing Sub—Assembly
Mounting Bolt Retainer Screw
Mounting Bolt Retainer Lockwasher
Wire Assembly—Left (A-1363—Right)
Mounting Bolt Retainer

Mounting Bolt

Inaulating Sleeve

Terminal

OO ~TROVLON -
&

e

Head Lamp Aiming

Headlights may be aimed by use of an aiming
screen or wall, Figure 7, providing a clear space
of 25 feet from the front of the headlights to the
screen or wall 1s available.
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The screen should be made of a light colored
material and should have a black center line for
use 1n centering the screen with the vehicle. The
screen should also have two vertical black lines,
one on each side of the center line at a distance
equal to lamp centers.

Place the vehicle on a level floor with the tires
inflated to recommended specification. Set the
vehicle 25 feet from the front of the screen or wall
so that the center line of the truck is in line with
the center line on the screen. To determine the
center line of the vehicle, stand at the rear and
sight through the windshield down across cowl
and hood.

Measure from the floor to the center of the head
lamp and mark a horizontal line on the screen

7' less.

Turn on the headlight upper beam, cover one °

lamp and check the location of the upper beam on
the screen. The center of the hot spot should be
centered on the intersection of the vertical and
horizontal lines on the screen as shown 1n Fig. 7.

If aim 1s incorrect, loosen the nut on the mount-
ing bolt and move the head lamp body on its ball
and socket joint until the beam is aimed as de-
scribed, then tighten.

Cover the head lamp just aimed and adjust the
other in the same manner. |

DrsIanct Bar1g A3
Larmw CENTER

FRormM FiLooem ONE ALy OF DisTane 2

BETWEEN CENTERS OF LArmps

ZONEOF QREATESY LigGmT
’ . INTENSITY

"

AR S

-

FIG. 7—HEADLIGHT AIMING CHART

Blackout Lamps

The blackout light, Fig. 8, is based on the prin-
ciple of polarized light. The lens is so designed
that only horizontal light beams are allowed to
penetrate or pass thru the lens. This means the
vertical light beams are blocked by the lens, there-
fore light rays cannot be seen from a point above

the horizontal.
To replace lamp bulb remove door Screw No. 2 in

lower side of rim—remove door No. 3 by slipping off
bottom and tilt outward and up from lamp body.
The door and lens are one unit. Replace Bulb
(Mazda No. 63) and inspect gasket; if damaged
replace and install door.

Tail and Stop Lamps

The tail and stop lamps, Fig. 9, consist of two
separately sealed units placed in the Lamp Body.
The upper stop light or service unit consists of
lens, gasket, reflector and (21-3 C.P. Bulb, L.H,,
No. 8, Fig. 9—R.H. 3 C.P., No. 4, Fig. 9) sealed
as a unit. When Bulb fails entire Service unit

must be replaced.

WILLYS MODEL “MB" 14-TON 4 x 4 GOVERNMENT TRUCK

The Lower Tail lJamp.unit, No. 3 and 7, con-
sists of lens, gasket, reflector and 3 C.P. Bulb sealed

as a unit. When Bulb fails entire unit must be

replaced.
To replace a unit remove the two screws in lamp

door. Remove door then each unit can be pulled
out of socket in lamp Body.

4 b

FIG. 8S—BLACKOUT LAMP

Willys Ford
Part Part
No No. No. Name
A-1071 GP-13209-B2 Door Gasket
A-1072 28378-52 Door Screw

Door Assembly

51804 B-13468 Bulb
Housing Assembly—Left (Includes Wire

Aasembly) (Willys A-1440—Ford
GPW-132168-B Right)

"
2

2 A-1070 GP-13210-B
5§ A-1439 GPW-13217

FI1G. 9—TAIL LAMPS

Ford

Part

No. No. No. ' Name
A-1079 GP-13449-A Dcitﬁ'--il‘l‘?il and Stop Lamp Assembly

ight

A-1073 GPW-13408-B2 Housing Sub-assembly

A-1070 GP-13401-A2 Lower Tail Lamp Unit Assembly

A-1078 GP-13485-A2 Upper Stop Lamp Unit Assembly—Tail

and Stop Lamp Assembly (Right)
GP-13448-B2

Dc}feT'{ail and Stop Lamp Assembly

t

A-1073 GPW-13408-B Housing Sub-assembly

A-1078 GP-13491-A Lower Tail Lamp Unit Assembly

A-1074 GPW-134904-A2 Upper Service Assembly—Tail and Stop
Lamp Assembly (Left)

WO=JC v oo
>
-
<
-.,I
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IGNITION SYSTEM

The power in an internal combustion engine is
derived from burning a fuel and air mixturein the en-
gine cylinders under compression. In order to ignmte
these gases a spark is made to jump a small gap in
the spark plug within each combustion chamber.
The ignition system furnishes this spark. The
spark must occur in each cylinder at exactly the
proper time and the spark in the various cylinders
must follow each other in sequence of firing order.
To accomplish this the following parts are used:

The battery, which supplies the electrical energy;

The ignition coil, which transforms the battery
current to high-tension current which can jump
the spark plug gap in the cylinders under com-

pression;

The distributor, which delivers the spark to
the proper cylinders and incorporates the me-
chanical breaker, which opens and closes the prim-
ary circuit at the proper time;

The spark plugs, which provide the gap in the
engine cylinders; ~.

The wiring, Fig. 10, which connects the various
units;

The ignition switch to control the battery current
when it is desired to start or stop the engine.

el

! Laeta. 2 - -Il_l
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FIG. 10—IGNITION WIRING

Distributor

The distributor, Fig. 11 is mounted on the right
hand side of the engine and is operated by a coup-
ling on the o1l pump shaft, driven by a spiral gear
on the camshaft. The spark control is fully auto-
matic, being operated by two counterweights
pivoted on a plate which advances the timing auto-
matically as the engine speed increases.

Distributor Overhaul -

To remove distributor from engine the follow-
ing procedure should be followed:

DISTRIBUTOR CAP

LROTOR

i~

O

SHAFT AND
GOVERNOR ASSY

THRUST WASHER

CONDENSER

FELT WICK

CAM

T

BREAKER ARM

BREAKER ARNM FIVOoT PIN

FIG. 11—DISTRIBUTOR

1. Remove high-tension wires from the distribu-
tor cap terminal towers, noting the order in
which they are assembled to assure proper
installation on reassembling. No. 1 spark plug
terminal tower in distributor cap i1s the lower
right hand tower at distributor cap spring clip.
Starting with this tower the wires should be
installed in a counter-clockwise direction 1-3-

4-2.

2. Remove the primary lead from the terminal

post at the side of the distributor.

3. Snap off the two distributor cap springs and

lift the distributor cap off of the distributor
housing-.

4. Note the position of the rotor in relation to the

base. This should be remembered to facilitate
reinstalling and timing.

5. Remove the screw holding the distributor to

the crankcase and lift the distributor from
the engine.

6. Wash all parts thoroughly in a suitable clean-

ing fluid.
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Distributor Cap

The distributor cap should be visually inspected
for cracks, carbon runners, evidence of arcing,
and corroded high-tension terminals. If any of
these conditions exist, the cap should be replaced.

Rotor

Inspect the rotor for cracks or evidence of
excessive burning at the end of the metal strip.

After a distributor rotor has had normal use, the
end of the contact will become burned. If burning
is found on top of the strip, it indicates the rotor
is too short and needs replacing. Usually when this
condition is found, the distributor cap insert will
be burned on the horizontal face and the cap will
also need replacing.

Distributor Points

The contacts should be clean and not burned or
pitted. The contact gap should be set at .020"
and should be checked with a wire gauge and re-
adjusted if necessary by loosening the lock screw
then turn the eccentric head screw. After adjust-
ing, tighten the lock screw and then recheck the
gap. If new contacts are installed they should be
aligned so as to make contact near the center of
the contact surfaces. Bend the stationary con-
tact bracket to be sure of proper alignment and
then recheck the gap.

The contact point spring pressure is very im-
portant and should be between 17 to 20
ounces. Check with spring scale hooked in' the
breaker arm at the contact and pull in a line
perpendicular to the breaker arm. Make the read-
ing just as the points separate. This pressure should
be within the limits, too low a pressure will cause
missing at high speeds, too high a pressure will
cause excessive wear on the cam, block and points.
Adjust the point pressure by loosening the screw
holding the end of the contact arm spring and slide
the end of the spring in or out as necessary. Re-
tighten the screw and recheck the pressure.

Check the condenser, it should show a capacity
of .18 to .26 microfarads. Check the condenser
lead for broken wires or frayed insulation, clean
and tighten the connections of the terminal posts.
Be sure the condenser is firmly mounted to the
distributor plate.

Governor Mechanism

The governor should be checked for free opera-
tion holding the distributor shaft and turn the cam
to the left as far as it will go and release. The cam
should immediately return to its original position
with no drag or restrictions. Inspect the distribu-
tor shaft bearing in housing, also the shaft friction
spring on end of shaft inserted into the coupling
on the oil pump shaft; if damaged replace.

Setting Ignition Timing

Remove all spark plugs from engine, reinstall
No. 1 spark plug finger tight. Loosen screw hold-
ing timing hole cover to flywheel housing which 1is
located just under the starting motot on the right
hand side of the engine, slide cover to side.
Rotate engine crankshaft until No. 1 piston 1s
coming up on the compression stroke, remove spark

WILLYS MODEL “MB" 4-TON 4 x 4 GOVERNMENT TRUCK

plug and rotate crankshaft slowly until the mark-
ing on flywheel “IGN” appears in the center of
the timing hole in flywheel housing. Fig. 15 1n
Engine Section.

Place distributor rotor at No. 1 tower in dis-
tributor cap so that the points are just breaking.

Place the distributor in place on engine. When
end of shaft enters driving collar on oil pump, rotate
distributor shaft back and forth until driving lug
on end of shaft enters the slot in coupling, then
push distributor assembly down. Install holddown
screw. Connect primary wire from coil to dis-
tributor. Rotate distributor body until points
are just breaking, then lock in place by clamp
screw. Install spark plugs and wires to dis-
tributor cap terminal towers starting with No. 1,
installing in counter-clockwise direction, in the
following order: 1-3-4-2. Start engine and run
until it is fully warmed up, then recheck timing
with Neon Timing Light. Accelerate engine and
note automatic advance action.

Note: For 68 octane fuel (gasoline) set timing at

top center (TC).

- Generator

The generator, Fig. 12 is an air-cooled, 40 ampere,
two brush type, and cannot be adjusted to increase
or decrease output, as this is accomplished by use
of a three-unit voltage regulator, consisting of a
cutout relay, current limiting regulator and voltage
regulator. -

A periodic inspection should be made of the
charging circuit. Under normal conditions an
inspection of the generator should be made each
6,000 miles, however, the interval between these
checks will vary depending upon the type of service.
Dirt, dust and high speed operation are factors
which contribute to increased wear of the bearings,
brushes and commutator. Before assuming that
any difficulty lies in the generator, a visual in-
spection should be made of all wiring, Fig. 13 to be
sure that there are no broken wires and that all
connections are clean and tight. Due attention
should also be given to the Voltage Regulator, as
covered under heading ‘““Regulator” in this section.
Bracket bolt torque wrench reading, 31-35 ft. Ibs.

MAINTENANCE PROCEDURE

1. Commutator
If the commutator is dirty or discolored, it can

be cleaned by holding a piece of No. 00 sandpaper
against it while running the generator slowly.
Blow the sand out of the generator after cleaning
the commutator. If the commutator is rough or
worn, the generator should be removed, the arma-
ture taken out, and the commutator turned down
in a lathe. After turning the commutator, the
mica should be undercut to a depth of 1&”.

To test the armature for ground connect one
prod of test set to the core or shaft, (not on bearing
surfaces) and touch a commutator segment with
the other. If the lamp lights, the armature winding
is grounded and the armature should be replaced.

To test for short in armature coils a growler 1s
necessary. Place the armature on the growler and
hold a thin steel strip on the armature core. ‘The
armature is then rotated slowly by hand, and if
a shorted coil is present, the steel strip will vibrate,
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FIG. 12—GENERATOR

2. Brushes

. The brushes should slide freely in their holders.

If the brushes are oil soaked or if they are worn to
less than one half of their original length, they
should be replaced.

When replacing brushes, it is necessary to seat
them so that they have 1009, surface contact on
the commutator. The brushes should be sanded
to obtain this fit. This can be done by drawing a
piece of No. 00 sandpaper around the commutator

with the sanded side against the brush. After

sanding the brushes, blow the sand and carbon
dust out of the generator. |

3. Brush Spring Tension

The brush spring tension should be checked.
If the tension is excessive, the brushes and com-
mutator will wear rapidly, while if the tension is
low, arcing between the brushes and commutator
will burn the commutator and reduce output. The
brush spring tension 1s 64-68 ounces with new

brushes.

4. Field Coils

. Using test prods check the field coils for both

open and ground. To test for open coil, connect
the prods to the two leads of each coil. If the lamp
fails to light, the coil is open and should be replaced.

To test for grounds, disconnect field coil ground
terminal, place one prod on ground and the other
on the field coil terminal. If a ground is present
the lamp will light and the coil should be replaced.

5. Brush Holders

With test prods, check the insulated brush holder
to be sure it is not grounded.

Touch the insulated brush holder with one prod
and a convenient ground on the end plate, with the
other prod. If the Ttamp lights, it indicates a
grounded brush holder.

Inspect the brush holders for distortion and im-
proper alignment. The brushes should swing or
slide freely and should be perfectly in line with
the commutator segments.

BTy POLT o KL,

FIG. 13—GENERATOR WIRING CIRCUIT
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REGULATORS
Regulators

The generator on this vehicle is controlled by a
regulator unit, Fig. 14-15 which contains a voltage
regulator, current limiting regulator, and circuit
breaker.

The wvoltage regulator controls the generator
voltage and does not allow it to rise above a value
determined by the voltage regulator setting. This
prevents overcharging of the battery.

The current regulator controls the maximum
generator output of 40 amperes and does not allow
the output to exceed the value determined by the
current regulator setting. This prevents damage
to the generator due to an overload.

The circuit breaker automatically closes the
circuit between the generator and battery when
the generator voltage rises above that of the
battery, and automatically opens the circuit when
the generator voltage falls below that of the
battery.,

The terminals of the regulator unit are marked
and care should be used in making connections,

otherwise serious damage may result.

Quick Check

The following checks may be made to determine
whether or not the units are operating normally.
If not, the checks will indicate whether the genera-
tor or regulator is at fault, so that proper correction

can be made:

A Fully Charged Battery and a Low Charging
Rate

A fully charged battery and a low charging rate
indicate normal current regulator operation. To
check the current regulator, remove the battery
wire from the battery terminal of the regulator.
Connect the positive lead of an Ammeter to the
battery terminal of the regulator and the negative
lead to the battery wire with the ignition switch
in the off position. Push in on the starting switch
and crank the engine about 30 seconds. Then
start engine and with 1t running at a medium speed
turn on the lights and other electrical accessories
and note quickly the generator output, which should
be the value for which the current regulator is set.

Turn off the lights and other electrical accessories
and allow the engine to continue to run. As soon
as the generator has replaced in the battery the
current used i1n cranking, the voltage regulator,
if operating properly, will taper the output down
to a few amperes.

A Fully Charged Battery and a High Charging
Rate

Disconnect the field wire from the field terminal of
the regulator. This opens the generator field circuit
‘and the output should immediately drop off. If
it does not, the generator and field wires are shorted
together in the wiring harness. If the output drops
off to zero with the field lead disconnected, the
trouble has been isolated in the regulator. Re-
connect the field lead on the field terminal of the

regulator.
Remove the regulator cover and depress the

WILLYS MODEL “MB” »4-TON 4 x 4 GOVERNMENT TRUCK

voltage regulator armature manually to open the
points. If the output now drops off, the voltage
regulator unit has been failing to reduce the out-
put as the battery came up to charge, a voltage
regulator adjustment is indicated.

If separating the voltage regulator contact points
does not cause the output to drop off, the field
circuit within the regulator is shorted and the
regulator should be replaced.

With a Low Battery and Low or no Charging
Rate

Check the entire generator wiring circuit for
loose connections, corroded battery terminals,
loose or corroded ground straps. High resistance
resulting from these conditions will prevent normal
charge from reaching the battery and possibly
cause burned out lamp bulbs when in use. If the
entire charging circuit is in good condition, then
either the regulator or generator is at fault.

With a jumper wire connect the field and arma-
ture terminals together, increase the generator

speed and check the output. If the output in-
creases, the regulator requires attention. If the
output does not increase, a further check is nec-

essary.

If the generator output remains at a few amperes
with the field and armature terminals connected
together, the generator is at fault and should be

checked.

If the generator does not show any output at
all, either with or without the field and armature
terminals together, flash the armature terminal
on the generator to ground with a screw driver or
a pair of pliers, with the generator operating at
medium speeds. If a spark does not occur the
trouble has been isolated in the generator and it
should be removed and repaired. If a spark does
occur, likely the generator can build up, but the
circuit breaker is not operating to let the current
flow to the battery, due to burnt points, points not
closing, open voltage windings, or too high a voltage
setting of the cutout.
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Adjustment

To accurately adjust the regulator, it is essential
to use a precision ammeter, voltmeter, thermometer
and a fully charged battery. If battery in vehicle
is not fully charged, it should be substituted with
a fully charged battery in order to obtain a satis-
factory setting of the unit. -

The engine should be started and allowed to run
for a period of fifteen minutes at approximately
25 to 30 miles per hour with the hood up before
taking any meter readings.

The thermometer should be placed so that the
bulb 1s approximately two inches from the side
of the regulator so that the temperature can be
taken while checking units. Set engine speed so
that the generator charges 20 amperes, the volt-
meter should show a reading according to the

following specifications:

Temperature Fahr. Volts
50° 7.41

60° 7.38

70° 7.35

80° - 7.32

90° 7.29

100° 7.26

110° 7.23

120° " 7.20

Tolerance—plus or minus .15 volts.

Circuit Breaker

- Disconnect the battery wire from the battery
terminal of the regulator. Connect the positive
lead of the ammeter to the battery terminal of the
regulator and the negative lead to the battery wire.
Connect the positive lead of the voltmeter to the
armature terminal of the regulator and the negative
lead to the ground or regulator base. Gradually in-
crease the engine speed, noting the voltage at which
the points close. This should be 6.4 to 6.6 volts.
Slowly decrease the engine speed, noting the dis-
charge of current necessary to open the cutout
points. This should be 0.5 to 6.0 amperes.

Check the armature air gap with the points open.
Use a flat gauge .0595” to .0625". Insert between
magnet core and the armature on contact side of
brass pin in core. To adjust, bend armature stop.

Check the gap of the contact points when open.
This should be .015" minimum, but will possibly be
more than this in actual adjustment. Adjust by
bending the supporting arms of the stationary
points, be sure that the points are perfectly aligned.

The closing voltage of the circuit breaker may
be adjusted by adjusting the screw holding the
lower end of the spring. The point opening am-
perage can be adjusted by raising or lowering the
stationary points by bending the supporting arms
of the points. Be sure that there is a minimum
point gap of .015". -

Yoltage Regulator

Connect the positive lead of voltmeter to the
battery terminal and the negative lead to a ground
on regulator base.

Run the engine at a speed equivalent to approxi-
mately 30 miles per hour and check the voltmeter
reading, which should be in accordance with the
specifications of temperature and volts (under
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heading ““Adjustments’’) with a generator charging
rate of 20 amperes. |

Check armature air gap using .040" to .042"’ pin
gauge. Test with pin gauge between magnet core
and armature. This measurement should be taken
on the contact side and next to the brass armature
stop pin. To test connect a 3 candlepower test
light in series with the armature and field terminals
and a battery. With the low limit pin gauge in
place depress the armature and the light should
go out. With the high limit pin gauge in place.
depress the armature and the light should stay Iit.
To adjust slightly loosén the screw holding the
upper point bracket, raise or lower bracket until
correct gap is obtained. Keep points in perfect

- alignment when adjusting.

Check and see that the spring upon which the
movable contact is mounted is straight and that
it 1s approximately parallel with the armature.

The gap between the contact spring (upper) and
armature stop is .010” to .016”” with armature de-
pressed. '-

Check the point gap with armature against stop
pin. Hold the armature down with two fingers be-
ing careful not to apply pressure to the spring sup-
porting the upper point. A .010” (minimum) feeler
gauge should be used between points. Too much
variation indicates wrong length of the brass arma-
ture stop pin and a new unit will be required.

To adjust the regulator increase or decrease
the armature spring tension by adjusting the screw
which holds the lower end of the spring.

Current Limiting Regulator

To adjust current limiting regulator, remove the
battery wire from the battery terminal of the regu-
lator and connect the positive lead of ammeter to
the battery terminal of the regulator and the nega-
tive lead to the battery wire. Turn on the lights and
other electrical accessories, then increase the engine
speed until output remains constant. The ammeter
reading with the unit at operating temperatures
should be 40 amperes.

To check the armature air gap and point gap—
refer to instructions under heading ‘‘Voltage Regu-
lator.”” The armature air gap is .047"” to .049".

The contact point gap is .010"" minimum. The
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FIG. 16—STARTING MOTOR

gap between the contact spring and armature stop
1s .010"/ to .016"" with armature depressed.

To adjust current setting vary the armature spring
tension by adjusting the screw which holds the
lower end of the armature spring.

STARTING MOTOR

The starting motor Fig. 16 is similar in con-

struction and in appearance to the generator, but

the design of the parts are different. Both motor
and generator require a frame, field coils, armature,
brushes.

A starting motor of this type requires very little
attention except regular lubrication and periodic
inspection of the brushes and commutator.

A visual inspection should be made of all wires
and see that all connections in the circuit are clean

and tight, Fig. 17. Mounting screws, torque wrench

reading, 31-35 ft. lbs.

1. Commutator
Check the commutator for wear or discolora-
tion. If found to be dirty or discolored, it can
be cleaned with No. 00 sandpaper. Blow the
sand out of the motor after cleaning the com-

mutator. If the commutator is rough or worn,

the armature should be removed and the com-
mutator turned down in a lathe.

2. Brushes
The brushes should slide or swing freely in their
holders and make full contact on the commu-
tator. Worn brushes should be replaced.

3. Brush Spring Tension

This tension should be 42 to 53 ounces with
new brushes. Measure the tension with a spring

scale hooked under the brush spring at end,
and pull on a line parallel to the face of the

brush taking the reading just as the spring
leaves the brush.

Armature -

The armature should be visually inspected for
mechanical defects before being checked for
shorted or grounded coils. '

For testing armature circuits, it is advisable
to use a set of test prods.

To test the armature for grounds, touch one
prod to a commutator segment and touch the
core or shaft with the other prod. Do not
touch the points or prods to the bearing
or brush surface, as the arc formed will burn
the smooth finish. If the lamp lights, the coil
connection to the commutator segment is
grounded.

To test for shorted armature coils, a growler
is necessary. Place the armature on growler
with a steel strip held on the armature core,
rotate the armature slowly by hand. If a
shorted coil is present, the steel strip will be-
come magnetized and vibrate.

If an armature is shorted or grounded, it will
be necessary to install a new armature.

Field Coils
Using same test prods, check the field coils

for both open circuit and ground. To test for
grounds, place one prod on the motor frame
or pole piece and touch the other to the field
coil terminal. If a ground is present, the lamp
will light. '

To test for open circuit, place the prods on the
field coil terminal and across each coil separate-
ly. If the lamp does not light, the coil circuit

1S open.
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6. Brush Holder

Using test prods, touch the insulated brush
holder with one prod and a convenient ground
on the plate with the other. If the lamp
lights, it indicates a grounded brush holder and
a new brush holder will have to be installed.

Bendix Assembly

The Bendix Drive Fig. 18 is designed so that
when the starting motor is energized, centrifugal
force sends the counter-weighted drive pinion gear
into engagement with the teeth on the flywheel.
When the engine starts and the speed of the engine
exceeds the comparable speed of the starting motor,
the Bendix Drive pinion is forced out of engagement

with the flywheel.

There are two types of Bendix Drives and springs,
right hand and left hand. The type used on this
starting motor is of the right hand type.

To determine right or left hand Bendix Drive,
turn drive pinion so that the threads on shaft will
show, note the spiral of the thread; right hand
spiral, right hand drive; left hand spiral, left hand
drive.

To determine a right or left hahd"spring, note
the spiral of the coil; if to the right, it is a right
hand spring; if to the left, it is a left hand spring.

If upon inspection of the Bendix Drive, the spring
shows signs of being distorted, a new spring should

be installed.
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FIG. 18—BENDIX ASSEMBLY

Starting Switch

The starting switch is mounted on the toe board
to the right of the accelerator pedal; pressing the
starter switch closes the starter circuit and operates
the starter. If the starting motor does not rotate,
then the difficulty is probably a loose wire, poor
ground, low battery or poor brush contact.

0600-69

WIRE
TERMINALS

FIG. 19—HORN (Rear)

Horn and Horn Wire

The horn, Fig. 19 is the micro-vibrating type
mounted on the dash under the hood. No. 1 in-
dicates the horn adjusting screw. To adjust tone
of horn, loosen the lock nut and turn the screw
unttl the proper tone is obtained. It is best to have
the engine running so the generator is charging
when making this adjustment because the genera-
tor delivers 8 volts as compared to the battery 6
volts. This affects the horn tone.

The horn wire through the steering post connects
to an insulator sleeve with brush contact where

~horn wire attaches to jacket tubing.

Whenever it is necessary to replace the horn wire,
it will be necessary to remove the steering post
jacket tubing. The wire may be removed by
unsoldering it from the contact sleeve on the
steering tube. When replacing the wire be sure
to use a non-corrosive soldering flux when soldering
the wire to the contact sleeve.

S0

FIG. 20—HORN WIRING CIRCUIT



- 0600-70 WILLYS MODEL “MB” 4-TON 4 x 4 GOVERNMENT TRUCK

ELECTRICAL TROUBLES AND REMEDIES

SYMPTOMS PROBABLE REMEDY
Battery Discharged:
Short in Battery Cell. ...... ... .. ... . ... ..., Replace Battery
Short in Wiring. . .. ... . . .. Check Wiring Circuit
Generator Not Charging. . ........... ... ... ...... Inspect Generator and Fan Belt
Loose or Dirty Terminals. ....................... Clean and Tighten
Excessive Use of Starter. . ....... ... ... ......... Tune Engine
Excessive Use of Lights. .. .. ......... ... ........ Check Battery
Generator:
Low Charging Rate— _
Dirty Commutator............................ Clean Commutator
Poor Brush Contact......... ... ... ... ........ Install new Brushes
Voltage Regulator Improperly Adjusted.......... - Adjust
High Resistance in Charging Circuit............. Clean and Tighten Terminals
Ground Strap Engine to Frame Broken. .. .. .. ... Replace
Loose or Dirty Termunals. ..................... Clean and Tighten
Too High Charging Rate
Current Regulator Improperly Adjusted. . ....... Adjust
Short in Armature. . . ....... ... ... ... Replace

Starting Motor:
Slow Starter Speed

Discharged Battery or Shorted Cell. . ... ... .. ... Recharge
Ground Strap Engine to Frame. . .. ... ... ... ... Clean Terminals and Tighten
Loose or Dirty Terminals. ..................... Clean and Tighten
Dirty Commutator............ ... ... .c....... Clean With No. 00 Sand Paper
Poor Brush Contact........ ... ... ... ... ...... Install New Brushes
Worn Bearings. ............ ... ... ... -.... Replace
Burnt Starter Switch Contacts.................. Replace Switch
Distributor:
Hard Starting:
Distributor Points Burnt or Pitted . .. .. .. .. ..... Clean Points or Replace
Breaker Arm Stuck on Pivot Pin................ Clean and Lubricate
Breaker Arm Spring Weak. ... ... ... ... ... ... ... Replace
Points Improperly Adjusted. .. ................. Adjust .020"
Spark Plug Points Improperly Set............... Adjust .030"”
Spark Plug Wire Terminals in Distributor Cap
Corroded........... ... ... . . .. . Clean
LLoose Terminals. . ... .. ... .. ... ... ... ........ Check Circuit
Loose or Dirty Terminals Ground Strap Engine
to Frame. . . . . ... . ... . Clean and Tighten
Condenser Defective. ... .. ... .. ... .. ... ........ Replace Condenser
Improper Ignition Timing...................... Set Timing
Lights:
Burn Dim
Loose or Dirty Terminals. .. ................... Clean and Tighten
LLeak in Wires. . . .. .. R e Check Entire Circuit for Broken Insulation
Poor Switch Contact. . ........... ... .. ... ... Install New Switch
Poor Ground Connection........... e e Clean and Tighten
Aim Headlamp Beams...................... ... Use Chart
Horn Fails to Blow _
1. Broken or loose electrical connection. .. ......... 1. Check wiring and connections at horn button
and battery, making sure all are clean and tight.
2. Batterylowordead............ ... ... . oL 2. Check battery with hydrometer, should read
at least 1200.
3. Contact points in horn not adjusted............. 3. Loosen locknut and turn adjusting screw to

right or left until a clear steady tone is obtatned,
then tighten locknut, holding screw in proper
position.

4. Contact points burnt or broken oft. .. ... .. S 4. Replace parts necessary and adjust horn.
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Horn Blows Unsatisfactory Tone

1. Poor electrical connection. . ... ......... ... ....

2. Batterylow....... ... ... . . . .. . ...
3. Loose cover and bracket screws. ... ............

Excessive Radio interference
1. Due to Ignition ....... ...

2. Due to Generator ., ............

3. Due to Erratic Notses . ... .. .......

Battery:
Make................... Auto-Lite or Willard
Model. ... ............... TS5-2-15 or SW-2-119
Platesper Cell. ......... ... .. ot 15
Capacity.. ... ..... ... 116 Amp. Hr.
Volts. . .o e e 6
Length...................... . .Approx 10”7
Width. . ......... ... ... ... ... .... Approx. 7"
Height........... ... ... ... .... Approx. 824"
Specific Gravity:
Fully Charged................... 1225-1300
Rechargeat............. ... ... ...... 1175
Ground Terminal. .................. Negative
Location........... ... Under Hood Right Side
Starting Motor:
............................. Auto-Lite
............................. MZ-4113
Drive............ Right hand outboard Bendix
No Load Draw................ 70 amps. max.;

5.5 volts—4300 R.P.M. Min.

Stall torque. .. .420 amps.; 3.0 volts—7.8 ft. lbs.

Volts. . ... .. 6
Armature End Play................. L&' Max.
Brushes........ ... 4
Brush Spring Tension. .............. 42-53 Oz.
Normal Engine Cranking Speed....185 R.P.M.
Bearings. ................. 3 absorbent bronze
STARTER SWITCH:
Make .....Auto-Lite Model .. ... SW-4001
Generator:
Make......... ... .. . . Auto-Lite
Model .. ........... ... ........ GEG-5002D
Volts... . ..o 6-8

L s 0300 09 1O
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1. Check wiring and connections at horn, horn
button and battery.

2. Check with hydrometer, should read 1200.

3. Draw cover screws and center nut tight, tighten
bracket screws solidly both at horn and dash.

4. Check with voltmeter, should measure 5.5-6.5
volts at horn with horn sounding and engine
running so generator i1s charging battery.

5. Loosen locknut and turn contact adjusting
screw to right or left until a clear steady tone
1s obtained, then tighten locknut.

Check distributor, spark plugs and suppressors
Tighten braided bondmg straps.
Tighten radiator and fender supporting bolts.

Tighten regulator to generator bond.
Defective commutator, brushes or holders.
Discharge battery causing high discharging rate.

Failure of high tension insulation.

l.oose wiring connections or corroded distribu-
tor cap towers.

Detective switches or gauges.

N

Ground Polarity.................... Negative
Controlled Output. .. ............... 40 Amps.
Rotation (Drive End).............. Clockwise
Control. Vibrating type current-voltage regulator
AirCooled............ ... ... .. .. ... .... Yes
Armature End Play................ 010" Max.
Brushes........ ... ... .. ... ... .. . ... .. p
Brush Spring Tension............... 64-68 Oz.
Bearings. . .......... . .. . ... ... ... Ball

Field Coil Draw..1.60 to 1.78 Amps.—6.00 V.
Motorizing Draw. .4.7 to 5.2 Amps.—6.0 volts
(Have field and armature terminals connected).

Output. 8.0 amps.; 7.6 volts; 955 Max. R.P.M.
40.0 amps.; 7.6 volts; 1460 Max. R.P.M.

40.0 amps.; 8.0 volts; 1465 Max. R.P.M.
Current—Voltage Regulator

Make ..... Auto-Lite Model .. VRY-4203A

Volts, . oo oo 6

AMPeres. . .. ... e e 4()

Ground Polarity.................... Negative
Voltage Regulator:

Voltage Setting Open Circuit......... 7.20-7.41

AirGap.... ... 040"'-.042"

Point Gap........................ 010"-.012"
Circuit Breaker:

Points Close (Hot)............... 6.4-6.6 Volts

Points Open—Reverse Current. . .(.5-6.0 Amps.

Alr Gap. . ..o o i 0595"-.0625"

Points Gap.... ... ... ... ... . . .. ..., 015"
Current Limiting Regulator:

AirGap. ... . .. . 047'7-.049"

Point Gap. . ........ ... .. .. ... ..., 030'-.033"
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(Continued)

Diétributor: Spark Plugs:
Make........ ... .. ... . . . . ... Auto-Lite Make.............. R Champion QM-2
Model............ ... ... 1GC-4705 SIzZe. . ... ... 14MM
Type Advance................. ... Centrifugal Gap. . i 030"
Firing Order. .. ...... e 1-3-4-2
Breaker Pont Gap...................... 020" Radio Filters:

Breaker Arm Spring Tension. ... ..... 17-20 Oz. Generator Filter Unit. .. ... Tobe Deutschmann
Cam Angle (Time points are closed). . ...... 47° RFgulator Filter........... Tobe Deutschmann
Max. Automatic Advance 1500 R.P.M. (dist.).11° Filter Group.............. Tobe Deutschmann
Cpnflenser Capacity......... ERETRY 18-.26 M{d. Lamps:
Timing—72 octane fuel (gasoline) , _
5° BTC Flywheel (.0103" Piston travel) Light Switch Make. . ................ Douglas
Timing—68 octane fuel (gasoline) Foot Beam Switch Make....... Clum No 9654
TCF lywheel (Zero Piston travel) Head Lamps..... Corcoran-Brown Sealed Beam
Timing Mark....................... Flywheel Black Out Lamps............Corcoran-Brown
Location. . Right Side Bell Housing under Starter Tail and Stop Lamp.......... Corcoran-Brown
Ignition Switch (Lock)....... Douglas No. 5941 Head Lamp Bulbs (Seeliteunit).6-8V-45C.P. DC.
Coil: Mazda No. 2400
CMake. ..., Auto-Lite Blackout Bulbs- .. 6-8V-3C.P. SC Mazda No. 63
............................ 1G-4070-L Tail and Stop Lamp Bulbs.6-8V 3-21CP Mazda
Draw Engine Stopped..... 5 Amps. @ 6.4 Volts No. 1154
Draw Engine Idling. ... ............ 2.5 Amps. Instrument Lamp Bulbs. .. 6-8V 3CP SC Mazda

Gauges: No. 63

Fuel Gauge........................ Auto-Lite Horn:
Oil Pressure. . . .................... Auto-Lite Type. ... ... .. .. ... . .... Micro-Vibrator
Temperature....................... Auto-Lite Make.. ... ... ... .. ....... Sparks-Withington
Ammeter............ ... . ... ... ... Auto-Lite Model... ... ... ... . . . ..., B-9427
BONDED POINTS
Bond No. Name Bond No. Name

1. Hood to Dash—Right Hand
2. Hood to Dash—Left Hand

3. Cylinder Head Stud to Dash
4

Brake Cable, Speedometer Cable,
Heat Indicator Cable to Dash

(Gas Line to Dash

Choke Control, Throttle Control and Oil
Gauge Line to Dash Stud

7. Generator Mounting Bolt to Starting Motor
Bracket

8. Generator Voltage Regulator Filter & Ground
9. Colil to Cylinder Block

10. Right Hand Front Motor Bracket to Frame

11. Left Hand Front Motor Bracket to Frame
12. Exhaust Pipe to Frame

A

13. Radiator Right Hand to Frame
14. Radiator Left Hand to Frame

15. Rear Engine Support to Frame Cross Mem-
ber Stud

16. Transfer Case to Body Floor Stud

17. Right Hand Body Bracket Ground to Frame
18. Left Hand Body Bracket Ground to Frame
19. Right Hand Fender Ground to Frame

20. Left Hand Fender Ground to Frame

21. Left Hand Hood Ground to Grill

22. Right Hand Hood Ground to Griil

23. Headlamp Wiring Harness to Left Fender
24. Cylinder Head Stud—Front

25. Left Hand Fender to Cowl—Lower
26. Right Hand Fender to Cowl—Lower

IMPORTANT: Where parts are grounded, particular attention must be given to any special posi-
tion of lockwashers on bolts and screws. Tinned spots should be clean but not painted, to assure

satisfactory bond.
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TRANSMISSION

The transmission, Fig. 1 is'of the three speed,
synchromesh type with synchronized 2nd and high
speed gears. See shifting diagram, Fig. 4 in Driver’s
Instructions Section.

The transmission is bolted to the rear face of the
flywheel bell housing with four cap screws and is
supported on a rubber insulator at the center frame
cross member which is the rear engine support or
mounting.

Removal of Transmission and Transfer Case
from Engine

1. Remove front and rear propeller shafts at
universal joint in accordance with instructions
under the “Propeller Shafts and Universal
Joints"',

2. Disconnect speedometer cable at transfer

case.

FIG, 1—TRANSMISSION



0700-74

WILLYS MODEL “MB" }4-TON 4 x 4 GOVERNMENT TRUCK

10.

11.
12.

13.

14.

15.

16.

Disconnect brake and engine snubbing cables.

Remove nuts holding rear mounting to frame
cross member.

Remove transfer case snubbing rubber bolt
nut at cross member.

Remove transmission shift lever by unscrewing
retainer collar at top of shift housing.

Disconnect the clutch release cable at bell
crank and remove; also, remove clutch release
lever No. 10, Fig. 2, "“Clutch Section” through
the inspection hole in the flywheel bell housing.

Place jacks under engine and transmission.

Remove floor board inspection plate, drain
radiator and remove upper hose.

Remove transfer shift lever pivot pin screw
and lubricator.

Remove shift lever pin and remove levers.

Remove bolts holding center cross member
to frame side rail and remove cross member.

Remove bolts holding transmission to flywheel
bell housing.

Force transmission to right and disconnect
clutch control lever tube ball joint.

Lower jacks under engine and transmission;
slide transmission assembly towards rear of
vehicle until clutch shaft clears bell housing.

Lower jack under transmission and remove
assembly from under chassis.

FIG. 2—REMOVING BEARING SNAP RING

Disassembly of Transmission

Drain lubricants from both the transmission and
transfer case through drain plug holes in bottom
of each case. It is advisable to clean the outside
of the cases thoroughly with water or other suit-
able cleaning fluid before attempting to disassemble
the units.

To disassemble the unit the following procedure
is recommended:

1. Remove cap screws and lock washers holding
rear cover. No. 37, Fig. 3 in Transfer Case
Section.

2. Remove cotter pin, nut and washer permitting
removal of main shaft gear No. 57.

FIG. 3—REMOVING SNAP RING

- 3. Remove the four cap screws holding control
housing to top of transmission and remove
housing.

4. Remove shifter plate spring and take off shifter
plate, No. 11, Fig. 4.

5. Loop a piece of wire around main shaft, just
rear of main shaft second speed gear, twist wire
and attach one end to the right hand front cover
screw and the other end to the left hand cover
screw, drawing the wire tightly to prévent the
main shaft from sliding out of the case when
transfer case is removed.

6. Remove the five cap screws holding the transfer
case to the rear face of the transmission.
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- 7. Support transfer case and with a rawhide mallet
or brass rod and hammer, tap lightly on end
of shaft and at the same time draw the
transfer case away from the transmission.
Be careful not to lose transmission gear shift
interlock plunger. The transmission main shaft
rear bearing No. 34, Fig. 4 should slide out of
transfer case and remain in transmission.

8. Remove three acrews holding main drive gear
bearing retainer, No. 1 and remove retainer

and gasket.

8. Remove shift fork guide pin, No. 20 through
front of transmission.

10. Remove shift fork set screws with special
wrench furnished in tool kit and remove shift
shafts and fotks. Be careful not to lose
poppet springs and balls.

11. Remove lock plate at rear of transmission
holding countershaft and reverse idler gear

shaft.

12. With a drift, drive out the countershaft.

13. Remove main drive gear bearing, shaft and

synchronizer blocking ring.

Remove snap rings from main drive gear shaft
and bearing, Fig. 2 and 3 and remove bearing
from shaft.

14,

15.
16.

Remove main shaft assembly.

Remove countershaft gear set and three thrust
washers, two bushings and a spacer,

17. Remove reverse idler gear shaft and gear.

0700-73

To remove the gears on main shaft, first remove
snap ring No. 27, Fig. 4, on end of shaft holding
transmission high and intermediate clutch hub,
No. 28. After the removal of the snap ring, the
gears will slide off the shaft without dificulty. To
disassemble synchronizer unit, push apart.

Wash all parts in suitable cleaning fluid and in-
spect for wear and damaged parts, replacing any
parts which show excessive wear or damage.

Assembly of Transmission

The assembly of the parts in the transmission
should be perl};rmed in the reverse manner in
which it was dismantled making reference to
exploded views of parts as shown in Fig. 4, for
sequence of assembly.

When assembling synchronizer unit assembly
place the right end of a synchronizer spring No.
14 in one shifting plate. Turn the unit around and
make exactly the same installation with the other
spring in the same shifting plate, This will actually
place the spring action opposed to each other.

The bushings in countershaft gear set are of the

floating type, being free to turn within the gear as

well as on the shaft. When making assembly of
countershaft to transmission case, dip these bush-
ings in lubricant of S.A.E. 90 grade and be sure
the spacer is installed between the two bushings.
The steel thrust washer, No. 43 at the rear of coun-
tershaft gear is pinned in the case and the bronze
washer, No. 42 is installed between steel washer
and gear. Only one bronze washer, No. 37 is used
at the front. The main shaft ball bearing, No. 34
is assembled to shaft so that the sealed side is in
transmission, open side to transfer case.

TRANSMISSION TROUBLE AND REMEDIES

| SYMPTOMS
Slips Out of High Gear
Transmission misaligned with Bell Housing.....

End play in Main Drive Gear. .. s,
Damaged Pilot Bearing or Front Bearing... ...
Bent Shifting Fork., .. ......... ... ... ... .....

Slips Out of Second
Bent Shifting Fork..........................
Worn Gear. . .....o v ittt e e,
Weak Poppet Spring. . ........ ... ... ......

Noise in Low Gear
Rear Ball Bearing Broken............ e e

Gear Teeth Pitted or Worn...................
Shiftimg Fork Bent.......... .. .. ... .........

Lack of Lubrication............. et

Grease Leak into Bell Housing
Gasket Broken Front Bearing Retainer........
Transmission Case QOverfilled with Lubricant.. .

PROBABLE REMEDY

Align Transmission Case to Bell

| {Hnusing and Bell Housing to Engine
Tighten Front Retainer |
Replace

Replace
Replace gears
Replace

Drain and Rehll

Replace
Drain off to proper level
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Willys

Part No.

640017
635844
635840
636885
A-5554
639422

" 637495

A-1148

635837

635838
635841

635839

637834

637831
837833

636196
636200
A-1155
A-1156
635834
636200

636197
636870
635844

A-738

A-410
637835
637830
637832

637831
637834
638798
A-519
A-916
635868
02310
635812
A-730
638948
A-878
638949
635811
A-879
6358061
A-1380
635868
52045
635857
392328
635863
A-1374
5140
5140
A-880
636882
638952
640018

WILLYS MODEL “MB" 3-TON 4 x 4 GOVERNMENT TRUCK 0700-77

FIG. 4—TRANSMISSION (EXPLODED)

- Ford
Part No.

GPW-7050
GPW-7064
B-707()

GPW-7025
GPW-7017
GPW-7120

GPW-7051-B

GPW-7005
GPW-7234
353081-S7
GPW-7216
GPW-7208
GPW-7107
GPW-7109
GPW-7106
GPW-7230
GPW-7245
GPW-7241
GPW-7240
GPW-7206
GPW-7245
GPW-7231
GPW-7100
GPW-7064
GPW-7062
GPW-7080
GPW-7059
GPW-7105
GPW-7116
GPW-7109
GPW-7107
GPW-7102
GPW-7061
GP-7065
20366-S
34941-S
GPW-7119
GPW-7113
GPW-7111
GPW-7121
GPW-7135
GPW-7129
GPW-7126
GPW-7223
GPW-7210

- 20366-S

34806-5
GPW-7204
GPW-7227
BB-7228
BB-7220
363064-5
353064-5
GPW-7115
GPW-7142
GPW-7140
GPW-7052

Name
Transmission Main Drive Gear Bearing Retainer
Transmission Main Drive Gear Snap Ring
Transmission Main Drive Gear Bearing Snap Ring
Transmission Main Drive Gear Bearing
Transmission Main Drive Gear
Transmission Main Shaft Pilot Roller Bearing
Transmission Main Drive Gear Bearing Retainer Gasket
Transmission Case
Transmission Poppet Spring
Transmission Shift Rail Poppet Ball
Transmission Shift Plate
Transmission Shift Plate Spring
Transmission Synchronizer Blocking Ring

Transmission Synchronizer Spring

Transmission Second and Direct Speed Clutch Sleeve
Transmission Shift Fork—High and Intermediate
Transmission Shift Fork Lock Screw

Transmission Shift Rail-—High and Intermediate
Transmission Shift Rail-—Low and Reverse
Transmission Shift Fork Guide Pin

Transmission Shift Fork Lock Screw

Transmission Shift Fork Low and Reverse
Transmission Sliding Gear—Low and Reverse
Transmission Main Shaft Snap Ring

Transmission Main Shaft Bearing Spacer
Transmission Oil Retaining Washer

Transmission High and Intermediate Clutch Hub Snap Ring
Transmission High and Intermediate Clutch Hub
Transmission Synchronizer Shifting Plate

Transmission Synchronizer Spring

Transmission Synchronizer Blocking Ring

Transmission Main Shaft Second Speed Gear Assembly
Transmission Main Shaft

Transmission Main Shaft Bearing

Hex. Head Screw (Bearing Retainer)

Lockwasher

Transmission Countershaft Thrust Washer—Front
Transmission Countershaft Gears

Transmission Countershaft

Transmission Countershaft Gear Bushing

Transmission Countershaft and Idler Lock Plate
Transmission Countershaft Thrust Washer—Rear (Bronze)
Transmission Countershaft Thrust Washer—Rear (Steel)
Transmission Control Housing Gasket

Transmission Control Lever Assembly (Gear Shift Lever)
Hex. Head Screw (Control Housing)

Lockwasher

Transmission Control Housing Assembly

Transmission Control Lever Support Spring
Transmission Control Housing Cap Washer
Transmission Control Housing Cap

Transmission Drain Plug

Transmission Filler Plug

Transmission Countershaft Bearing Spacer

Transmission Reverse Idler Gear Assembly
Transmission Reverse Idler Gear Shaft

Front Bearing Retainer Oil Seal



0700-78 WILLYS MODEL “MB” 4-TON 4 x 4 GOVERNMENT TRUCK

TRANSMISSION SPECIFICATIONS

Transmission
Make ............ ... ... ... e Warner
Model. ..................................... T84]
7 o O Synchronous Mesh
Mounting. .. ....cooviiii i, Unit Power Plant
Shift Lever Location. . . ..................... On Transmission
Speeds. ..... ... ... ... . 3 Forward—1 Reverse
Ratio
L OW. . e e e 2.665
Second. . 1.564
High. ... 1:1
Reverse. .. ... . .. . . 3.004
Bearings
Clutch Shaft (Flywheel). ... ................. Bushing
Clutch Release................ ... ... ... Ball
Clutch Shaft Rear (Main Drive Gear)......... Ball
Main Shaft Front. ............ ... ... ... .... 13 Rollers
Main Shaft Rear... ... ... .. ... . . . o .. Ball
Counter Shaft Gear. . . ...................... Bushings (2)
Reverse Idler Gear.......................... Bushing

Transmission Qil

Capacity—(Pts.). .. ....... ... ... . . . ... See Capacity Chart, Page 3
SAE. Viscosity. .. ... ..., See Lubrication Chart, Page 12
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TRANSFER CASE

The transfer case, Fig. 1 is an auxiliary usiit
located at the rear of the transmission. The transfer
case is essentially a two speed transmission, which
provides a low gear ratio and a means of con-
- necting the transmission to the front axle.

The shifting mechanism, Fig. 2 is located on the
transfer case for engaging and disengaging the
drive to the front axle, also for shifting into the
low gear ratio.

On hard surface and flat roads, disengage front
axle drive by placing center shift lever in-forward
position. The right hand lever controls the gear
ratio; low and high. The low gear ratio can only
be used when left hand lever is in the engaged (rear)
position for front drive. Proper position for dis-
engaging axles to use power take-off unit is shown

as “N'" 1n Fig. 4, Page 6.
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FIG. 1-~TRANSFER CASE

Disassembling Transfer Case

To remove the gears and bearings from the
transfer case on the bench, the following procedure

18 recommended.
1. Remove brake band assembly and linkage.

2. Remove cap screws and lockwashers holding
lower cover, No. 55, Fig. 3.

3. Remove lock plate screw, lockwasher and lock-
plate, No. 50.

10.

F1G. 2—TRANSFER CASE SHIFTING

With a punch, drive out intermediate shaft
No. 62, to rear of case.

Intermediate gear No. 64 with Thrust washers
No. 63 and No. 65, and roller bearings No. 61
and 66 can be removed through the bottom

of case.

Remove poppet plugs No. 18, springs, No. 17,
and balls No. 16 on both sides of output bearing
cap, No. 14. Shift front wheel drive to en-
gaged position (shaft forward).

Remove cap screws holding front output bear-
ing cap No. 14 and remove cap as an assembly,
with universal joint end yoke No. 26, clutch shaft
No. 12, bearing No. 10, clutch gear No. 3,
fork No. 2, and shift rod No. 8. Taking care

not to lose inter-lock No. 7.

Remove output shaft snap ring No. 70 and
thrust washer No. 69.

Remove cap screws holding rear output bear-
ing cap No. 43, and remove cap as an assembly
with universal joint flange No. 33, speedometer
gears No. 40 and 45, bearing No. 51, and out-

ut shaft No. 67. This will allow sliding gear

o. 56 and output shaft gear No. 68 to slide
off the output shaft No. 67 and come out
through the bottom of case.

Remove set screw No. 48 in gliding gear shift
fork No. 49. This will allow shift rod No. 9
to slide through the fork and hole in case. The
fork can then be removed through bottom of
case. - |



FIG. 3—TRANSFER CASE EXPLODED VIEW
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FIG. 3—~TRANSFER CASE EXPLODED VIEW

Willys Ford

Pa Part
No. Name

A-963  355550-S Shift Fork to Rod Set Screw

Front Wheel Drive Shift Fork

Output Shaft Clutch Gear

Output Shaft Béaring Cup

Output Shaft Bearing Cone and Rollers

Outpul Shaft Bearing Cap Gasket—

Fro
Shift Rnd Interlock
Front Wheel Drive Shift Rod
Under Drive Shift Rod
A-1007 GP-7719 Output Clutch Shaft Bearing
Output Cluteh Shaft Pilot Bu;hlnz
Output Clutch Shaft
Output Clutch Shaft Bearing Snap Ring
Output Shaft Bearing Cap—Front
GP-7754 Transfer Case Breather Assembly
Shift Rod Poppet Bal
Shift Rod Poppet Spring
A-067 Shift Rod Pop t Plug

Shift Rod O gl

Shift Lever Handle
Under Drive Shift Lever
Front Wheel Drive Shift Lever
Shift Lever Spring
A-973 355378-S Shift Lever Pivot Pin Set Screw
Shift Lever Pivot Pin .
Universal Joint End Yoke—Front
A-1028  358504-S Companion Flange Nut Washer
Companion Flange Nut Cotter Pin
Companion Flange Nut

el

ROV~ DONR I -
>
geBeEl #
] -~
Q
o
2
-3
3%
@

A58  GP-TT70-A Output Shaft Oil Seal
6108  72053-S Companion Flange Cotter Pin
A-BB0  366125-S Companion Flange Nut
A-1106 GP-4863 Companion Flange—Rear
A-1111  GP-7776 Dust Shield

A-1002 GP-2614 Brake Drum

A-1028 356504-S Companion Flange Washer

A-1508 GPW-7706 Rear Cover

A-1509 GPW-7707 Rear Cover Gasket

Transfer Case *

Speedometer Drive Gear

Qutput Shaft Bearing Shim

Qutput Shaft Oil Seal

Output Shaft Bearin l; Cap—Rear

GP-17277 Speedometer Drive Pinion Bushing

Speedometer Driven Gear

GP-17333 § ometer Driven Gear Sleeve
358050-S er Case Drain Plug

A-083  355550-S Shifting Fork to Rod Set Screw

A-960 GP-7712 Under Drive Shift Fork

Intermediate Shaft Lock Plate

Qutput Shaft Bearing Cone and Rollers

0OIY-1202 Qutput Shaft Bearing Cup
5140 353064-S Flller Plu
A-954 GP-7709 Transfer (':ue Cover Gasket—Bottom
A-953 GP-7708 Transfer Case Cover—Bottom
GP-7765 Output Shaft Sliding Gear
A-1510 GP.7722 Main Shaft Gear

Main Shaflt Washer

Main Shaft Nut Cotter Pin

Main Shaft Nut

Intermediate Gear Bearing

Intermediate Shaft

Intermediate Gear Thrust Washer

Intermediate Gear

A-1000 GP-7744 Intermediate Gear Thrust Washer
A-924 GP-7718 Intermediate Gear Bearing
A-1764 Output Shaft
A-980 GP-7768 OQOutput Shaft Gear
A-990 GP-7771 Output Shaft Gear Thrust Washer
A-001 GP-7784 Output Shaft Gear Snap Ring

Disassembly of Front Cap Assembly

323 R R e N R S A S N A S A N R R RN RRE RN R S
L%
§
Q
]
g
3
8

1. Remove cotter pin, No. 28, nut, No. 29 and
washer No. 27,

2. Remove universal joint yoke No. 26.

3. Remove oil seal No. 30.

4, Remove set screw No. 1 and shifting rod No. 8

8. Clutch gear No. 3 and fork No. 2 can now be
removed together.

6. Remove output clutch shaft No. 12 carefully
pressing through the bearing No. 10.

7. Remove snap ring No. 13.

8. Remove bearing No. 10.

Disassembly of Rear Cap Assembly

Remove cotter pin No. 31, nut, No. 32, and
washer No. 36.

Remove companion flange No. 33,

Remove oil seal No. 42.

Remove speedometer driven gear, No. 45.
Output shaft No. 67 can now be removed from
cap No. 43 after which bearing cone No. 51
and the speedometer driving gear No. 40 can
be pressed off the shaft.

PR

Shims No. 41 provided between the rear cap No.
43 and case No. 34 are for adjustment of the
roller bearings No. 51 and 5. Bearings should be
adjusted so that there is not more than .003" end
movement of the shaft No. 67.

Reassembling is merely a reversal of the fore-
going. When assembling the transfer case to the
transmission be sure that the countershaft lock
plate No. 41, Fig. 4, Transmission Section is
properly located between the two shafts and fits
into transfer case. Make certain that all parts are
carefully washed and free from all dirt and foreign
matter.

Assembly of Transmission and Transfer Case
to Vehicle

The installation of the assembly to the engine is
the reversal in the operations for disassembly as
covered under heading ‘“Removal of Transmission
and Transfer Case”. For illustration of snubbing
rubber and rear engine mounting see Fig. 4.

After assembling to the engine be sure that the
clutch pedal has 34" free pedal travel; refer to Page
37 for “Clutch Pedal Adjustment.” Fill both the
transmission and the transfer cases with the proper
lubricant. See Lubrication Chart, Page 12.

FIG. 4—TRANSFER CASE SNUBBING RUBBER
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TRANSFER CASE TROUBLES AND REMEDIES

SYMPTOMS PROBABLE REMEDY
Slips Out of Gear (High-Low)
Shifting Lock Spring Weak. . . A Replace spring
Bearing Broken or Worn.. . ... ... ........... Replace
Shifting Fork Bent........ e Replace

Slips Out Front Wheel Drive

Shifting Lock Spring Weak. .................. Replace
Bearing Worn or Broken..................... Replace
End PlayinShaft........................... Adjust (See Instructions)
Shifting Fork Bent. ... ... ... ... .......... Replace

Hard Shifting

Lack Lubrication. .......... . ... ... ........ Drain and Refill—3 pints
Shift Lever Stuck on Shaft. .................. Remove, clean-lubrtcate
Shifting L.ock Ball Scored. .. ................. Replace Ball

Shifting Fork Bent. .. ......... e e Replace Fork

Low Tire Pressure. . . ... . ... ... ... .. ....... Inflate all tires—30 lbs.

Grease Leak at Front or Rear Drive

Grease leak atcovers. ................... . ... Install new Gaskets
Grease leak between Trans. and Transfer cases.. Install new Gaskets
Grease leak at Qutput Shafts.. ............... Install new oil Seal

TRANSFER CASE SPECIFICATIONS

Transfer Case

Make. ... ... e Spicer
Model.... ... ... ... .. . 18
Mounting. .. .... ... e e Unit with Transmission
Shift Lever... ... ... ... ... . . . . . .. ... ... Floor,
Ratio.... ... ... . ., e { High 1:1
Low 1.97:1
Transfer Case Bearings

Transmission Mainshaft. . . .................. Ball
Idler Gear.......... ..o i, 2 Roller
Out Put Shaft. . ........ ... ... ... ....... ... Taper Roller
Front Axle Clutch Shaft

Front Bearing. .......... e e Ball

Rear Pilot in Output Shaft. ..... ... ........ Bronze Bushing 1.D. .627

Transfer Case Qil

Capacity PUs.. ..« v v vveee e e, See Capacity Chart, Page 3
SAE. Viscosity. ..., See Lubrication Chart, Page 12

Speedometer Drive

Drnive Gear Teéth .............. e e 4
Driven Gear Teeth. ... ... i, 14
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PROPELLER SHAFTS AND UNIVERSAL JOINTS

The drive from the transmission to the front and
rear axles is accomplished through a propeller
shaft and two universal joints. Fig. 1.

The splined slip joint at one end of each shaft
allows for variations in distance between the trans-
fer case and the front and rear axle units due to
spring action.

The slip joint is marked with arrows at the spline
and the sleeve yoke. Note markings to facilitate
proper assembly so the yokes of the universal
joints at front and rear of shaft are in the same
plane when assembled, I'ig. 2.

The propeller shaft connecting the transfer case
with the front axle has the “‘U’" bolt type universal
joint at both ends.

The rear propeller shaft is equipped with the
“U" bolt type joint at the rear where it attaches
to the rear axle. The front universal joint is the
snap ring type.

These universal joints are the Needle Bearing
type and are so designed that correct assembly is
a very simple matter. No hand fitting or special
tools are required.

The journal trunnion and needle bearing assem-
blies are the only parts subject to wear, and when
it becomes necessary to replace these parts, the
propeller shaft should be removed from the vehicle.

FIG. 1—PROPELLER SHAFT ASSEMBLY

Disassembling of Snap Ring Universal Joints

To remove snap rings pinch ends together with
a pair of pliers. If the ring does not readily snap out
of the groove tap the end of the bearing lightly,
this will relieve pressure against the ring. See Fig. 3.

Drive on the end of one bearing until the opposite
bearing is pushed out of the yoke. Turn the joint
over and drive the first bearing back out of its
lug by driving on the exposed end of the journal
shaft. Use a soft round drift with a flat face about
L&' smaller in diameter than the hole in the yoke,
otherwise there is danger of damaging the bearing.

Repeat this operation for the other two bearings,
then lift out journal assembly, sliding to one side
and tilting over the top of the yoke lug,

Wash all parts in cleaning solution and if parts
are not worn, lubricate with a good grade of semi-
fluid lubricant, see Lubrication Chart, Page 12.
Make sure the reservoir in each journal trunnion is
filled. Put the rollers in the race and fill the race
about one-third full. It is advisable to install new
gaskets, No. 2, Fig. 4 on the journal assembly.

FIG. 2—ARROW MARKING

Reassembling of Snap Ring Universal Joints

Reassembling is merely a reversal of the dis-
mantling operation. Hold the bearing in a vertical
position to prevent needles from dropping out of
bearing race when installing in joint.

When assembled, if joint appears to bind tap
the lugs lightly with a hammer which will relieve
any pressure on the bearings at the end of the
journal.

' When inserting the spline of the propeller shaft
into the universal joint be sure that the arrows on
the propeller shaft and yoke sleeve are in line. See
Fig. 2.

Disassembly of *‘U’’ Bolt Type Universal Joint

Removal of the “U" Bolts at axle and trans-
mission end yoke allows the complete propeller
shaft assembly to be removed.

After removing “U" bolt slide sleeve yoke-
(slip joint) towards the shaft which will allow the
bearing race to come out from behind the shoulders
on end yoke. Care should be taken to hold bearing
races in place to avoid losing the rollers.

Now remove snap lock ring, No. 1, Fig. 4 in the
sleeve yoke at front and stud ball yoke at rear end
of shaft by pinching ends together with a pair of
pliers. If a ring does not snap readily out of the
groove, tap the end of the bearing lightly, which
will relieve the pressure against the ring.

Drive on the end of one bearing until the opposite
bearing is pushed out of the yoke. Turn the uni-
versal joint over and drive the first bearing out
by driving on the exposed end of the journal
assembly. Use a soft round drift with a flat face
about 14’ smaller in diameter than the hole in the
yoke, otherwise there is danger of damaging the
bearing.

Now lift out journal assembly by sliding to one
side and tilting over the top of the yoke lug. Clean
all parts and if parts are not worn, repack with
a good grade of semi-fluid lubricant, see Lubrica-
tion Chart, Page 12. Make sure the reservoir in the
end of each trunnion is filled. With the rollers in
the race, fill the race about one-third full. It is ad-
visable to install new gaskets on journal assembly.
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Reassembling of ‘““U" Bolt Type Universal
Joint

Reassembling is merely a reversal of the dis-
mantling operation.

Be sure to hold the bearing in a vertical position
to prevent the needles from dropping out of the
bearing race.

When assembled, if joints appear to bind tap
the lugs lightly with a hammer which will relieve
any pressure on the bearings at the end of the
journal.

When assembling the bearings into the end yoke
the use of a ““/C” Clamp over the extreme ends of
the bearing races to draw the bearings into correct
position will greatly facilitate seating them inside
of the bearing shoulders on the end yokes. ‘‘U"
bolt, torque wrench reading, 15-18 ft. lbs.

When inserting the propeller shaft spline into
the universal joint be sure that the arrows on the
propeller shaft and yoke sleeve are in line, See
Fig. 2.

Lubrication

Do not use grease in the needle bearings.

At each 1,000 mile lubrication job, lubricate the
Universal Joints, using a hand gun. See Lubri-
cation Chart for oil specifications.

The sliding spline shaft should be lubricated with
a good grade of grease or oiled every 1,000 miles, or
every time the chassis is lubricated. A hydraulic
pressure fitting is provided for this purpose on the
side of the sleeve yoke.

TR o TS 1 S, PR L P 5 TV B T O T e P e < AN

FIG. 3—REMOVING UNIVERSAL JOINT BEARING

FIG. 4—PROPELLER SHAFT—REAR

Willys Ford
Part Part
No. No. No. Name

1 A-945 OIY-7096 Universal Joint Bearing Snap Ring
2 A-941 OIT-7078-A Trunnion Gasket
3 A-940 OIY-7083 Trunnion Gasket Retainer
4 A-050 GP-4866 Universal Joint Flange Yoke
5 A-1426 GPW-7084 Universal Joint Journal Assembly
6 A-1425 GPW-7099 Universal Joint Bearing Race

Willys Ford
Part Part
No. No. No. Name
A-1429 GPW-4605 Propeller Shaft Tube Assembly—Rear
A-942 GP-7077 Dust Cap
Cork Washer

7

8

9 A-943 GP-7097
0 A-935 GP-7092 Universal Joint Sleeve Yoke Assembly
1 A-937 Sleeve Yoke Plug

638792  353043-S7 Hydraulic Fitting
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PROPELLER SHAFT AND UNIVERSAL
JOINT SPECIFICATIONS

Propeller Shaft
Make. ... e, Spicer
Shaft Diameter............................. 1147
Length (Front).........(Joint center to center) 211445"
Length (Rear).......... (Joint center to center) 205"
Universal Joint Front Drive,........ ......... Front
Make......... i Spicer
Type. . U Bolt and Snap Ring
Model. ... 1268
Bearings..........o i Needle Roller Spicer 98-851
Universal Joint Front Drive.................. Rear
Make. ... e Spicer
Type............................c.cvev.... Snap Ring and U Bolt
Model. . ........... . 1261
Bearings. ... ... .. ... Needle Roller Spicer 98-851
Universal Joint Rear Drive................... Front
Make. ... oot e e e e e Spicer
Type............ e e e Snap Ring Slip Joint
Model. ..o e e e e e e 1261
Bearings............... ... . .ol Needle Roller Spicer 98-851
- Universal Joint Rear Drive................. .. Rear
Make. ... .o ot e e e e e Spicer
Type. .o e e et e e as e U Bolt and Snap Rings
Model.......... it et 1268
Bearing. . ... e e e Needle Roller Spicer 98-851

Lubricant.............c0 i, e See Lubrication Chart, Page 12

0900-835
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FRONT AXLE

The front axle assembly i1s a front wheel driving
unit with specially designed steering knuckles, Fig.
1 and a conventional type differential with hypoid

drive gears.

The front wheels are driven by axle shafts equip-
ped with constant velocity unwersal joints which
are enclosed in the steering knuckle housing.

The differential is mounted in the housing similar
to that used in rear axle, except that the drive
pinion shaft is toward the rear instead of the front
and to the right of the center of the axle. This
design allows p[amng front propeller shaft along
right side of engine oil pan without reducing road

clearance under engine.

The differential parts are mterchangeable with
those of the rear axle,

The axle is the full-floating type and can be re-
moved without disassembling the steering knuckle.

e . ]

Axle Shaft and Universal Joint Assembly

To remove axle shaft and universal joint assem-
bly the following operations should be performed.

See Fig. 2.

1. Remove wheel assembly.

2. Remove hub cap by inserting two screw
drivers from opposite sides behind inner flange
on cap and pry off.

Remove axle shaft cotter pin, nut and washer.

4. Remove axle shaft drive flange bolts and lock
washers.

5. Apply the foot brakes and remove the axle
shaft flange with puller furnished in tool lnt
see Fig. 3.

6. Remove wheel bearing nuts and washers, No.
22, Fig. 2. First bend the lip on lock washer,
No. 21 away from the nut with a chisel, remove
the outer nut, lock washer, adjusting nut and
bearing lock washer, Fig. 4. Wrench is fur-
nished in tool kit.

e
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FIG. 1—-FRONT WHEEL
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Wiliye
Part
Na.

5153
10668
630098
6010
A-1712

wiCh Omp LOAS E
»

A-1714

R 5140
10 A-863
11 A-861
12 5010
13 A-B77

BERBeESEaw
E

FIG. 2—FRONT AXLE, STEERING KNUCKLE AND WHEEL BEARINGS

Ford
Part
Mo.

12025-5
3510569-S7

34807-5
GPW.3113

GP-3117.A
857703-5

GP-3148.A2

353064-S
G P-3208
GP-3108
34807-S
355552-S
GP-1177
GP-1201
GP-1202
GP-1202
GP-1201
GP.1218
GP-4253
GP-1134
GP-4252
GP-3117-A

(Bendix Universal Joint)

Name

Tie Rod Stud Nut Cotter Pin

Tie Rod Stud Nut

Steeriog Arm Nut

Steering Arm Nat Lockwasher

Upper te:rinw:m—wt Hand (Ford
GPW-3112: lys A-1710 Right Hand)

King Pin Ad}u:tl::r ms

Steering Arm Stud—Upper (A-5504
Dowel Su.:le---—-l.l‘nﬂat islde
Front and Inside h

Sturlns_l{nuckle Right Hand (Ford

GP-3149-A2: Willys A-8132 Lelt Hand)

Sieering Knuckle Filler Plug

Wheel Hearing Spindle Bushing

Whee! Bearing Spindie Assembly

Brake Diwe Screw Lockwasher

Brake Dlac Screw

Hub Oil Seal Assembly

Wheel Bearing Cone and Rollers

Wheel Bearing Cup

Wheel Bearing Cup

Wheel Bearing Cone and Rollers

Wheel Bearing Lockwasher

Wheel Bearing Nut

Wheel Bearing Nut Lockwasher

Wheel Bearing Nut

King Pla Adjusting Shima

No.

25
20
a7

3l
32
a3
35
38

37
39

40
41

Willya
rart
No.

A-809

52940
52941
A-847

36575

5010
A-1706
A-1705

52510
A-873
A-8313

A-1707
A-318

A-819
A-813

62941
A-B28

Ford
Part
Na.

GPW.3208-A

GP-3141
GP-3162
GP-3280

34083-53
J4807-5
61-3287
GPW-3281

34941-S
365483-S

24916-52
GP-3139

GP-3135
GPW-1088

GP-3162
GP-3161
GP-3140

Namo

Ax]e Shalt snd Univernal Joint Assembly
Bendix ¢t Ke{{'—“— Right Hend (Ford
PW-3207.A: Willys A-810 Left Hand)
King Pin Bearing Cone and Rollers
King Pin Bearing Cup
Tie Socket Assembly Left Hand
ﬂ"or:::il GP-3289: Willys A-838 Right
AD
Tie Rod Socket Clamp Nut
Tie Rod Socket Clamp Nut Lockwasher
Tie Rod Socket Clnmg{
Tie Rod Tube Right Hand (Ford GPW.
3282; Willys A-1700 Left Hand)
Knuckle Oil Seal Screw Lockwasher
Knuckle Qil Seal Screw
Sl.lc_blerliil_u Kouckle Oil Seal Assembly—
a
Tie Rod Sacketi Clamp Screw
Stgemﬂn: Knuckle Oil Seal Felt Pressure

Sturh::l’g Kouckle Oil Seal Felt—Half
Stﬁﬁ?g Knuckle Oif Sea] Asgemmbly—
King Pin Bearing Cup

King Pin BearinzBCnm: and Rollers
Lower King Pin Bearing Cap
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7. Remove wheel hub and drum assembly with
bearings taking care not to damage oil seal.

8. Remove brake tube and brake backing plate
screws, No. 13, Fig. 2.

9. Remove spindle No. 11.

10. The complete axle shaft and universal joint
assembly No. 24 can now be pulled out of the
axle housing, Care should be taken not to
injure the outer oil seal assembly in axle
housing.

FI1G. 3—PULLING DRIVING FLANGE

Disassembly (Bendix Joint)

After the axle shaft assembly has been removed,
the universal joint may be disassembled as follows:

1. Wash the axle shaft and wuniversal joint
thoroughly in cleaning fluid.

2. Using a drift and hammer, drive out the re-
tainer pin which locks the center ball pin in
wheel end of shaft. See Fig. 5. e

3. Bounce the wheel end of the shaft on a block
of wood to cause the center ball pin to move
into the drilled passage in the wheel end of the
shaft.

4, Pull the two halves of the joint apart and then
bend sharply at the universal. Rotate the cen-
ter ball until grooved side lines up with ball
raceway. This permits the adjacent ball to be
moved past the center ball and removed from
the joint. The remaining three driving balls
and center ball will then drop out. :

FIG. 4—REPLACING HUB NUT

Inspect the ball raceways for excessive wear.
Fig. 6. If a raceway is badly worn the complete
axle and universal joint assembly should be re-
placed. If the center ball pin is worn, it should be
replaced. Inspect the center ball and the four
driving balls for scratches, grooves or flat spots and
replace if necessary. The driving balls (.875"
diameter) are available from .003"" undersize to
.003" oversize in steps of .001"’ to permit selective
fitting. If any or all of the driving balls are to be
replaced the old ball or balls should be measured
with a micrometer and the same size new balls
used. Selective assembly is not required when in-
stalling a new center ball.

FIG. 5—REMOVING RETAINER PIN
(Bendix Joint)
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S e
aretanen  ESENTER
PIN HOLE SOCKETS

1 SPLINED TO
WHEEL HUB

N\

SORIVEN YOKE /\ :
| f

Towiw s CRITER BERNTER - 11pgTamen
BALL PIN

FIG. 6—AXLE SHAFT UNIVERSAL JOINT

Reassembly—(Bendix Joint)

1. Place the differential half of the axle shaft in
a bench vise, with the ground portion of the
shaft above the.vise jaws.

2. Install the center ball (one with hole drilled in
it) in its socket in the shaft, hole and groove
facing you.

3. Drop the center ball pin into the drilled pas-
sage in the wheel half of the shaft.

4. Place the wheel half of the shaft on the center
ball. Then slip three balls into the raceways.

5. Turn the center ball until the groove in it
lines up with the raceway for the remaining
ball as shown in Fig. 7. Slip the ball into the
raceway and straighten up the wheel end of
the shaft.

6. Turn the center ball until the center ball pin
drops into the hole drilled in the ball.

7. Install the «etainer pin (lock pin) and prick
punch both ends to securely lock in place.

Disassembly (Rzeppa Joint)

After the shaft has been removed, the universal
joint may be disassembled as follows, Fig. 4, Pg. 115:
1. Remove the three screws holding the front axle

shaft to the joint and pull the shaft out of the

splined inner race. To remove the axle shaft re-
tainer, remove the retainer ring on the axle shaft.

2. Clean the universal joint in a suitable cleaning
solution and lift out the axle centering pin.

3. Push down on various points of the inner race
and cage until the balls can be taken out with
the help of a small screw driver. Be careful not
to damage parts.

4. After all the balls have been removed the inner
race and cage can be turned over so the pilot cup
is up, then remove the pilot cup.

5. There are two large elongated holes in the cage
as well as four small holes. Turn the cage so

FIG, 8—DISMANTLING RZEPPA JOINT

FIG. 7—ASSEMBLING UNIVERSAL JOINT BALLS

two bosses in the spindle shaft will drop into the
elongated holes and lift out cage.

6. To remove the inner race turn it so one of the
bosses will drop into an elongated hole in the
cage, shift the race to one side, and lift out
opposite side.

Reassembly (Rzeppa Joint)

1. Reassembly of the joint is the reverse of dis-
mantling. Care should be exercised not to
damage parts and see that they are clean of all
dirt and grit.

To Reassemble Axle Shaft and Universal
Joint Assembly to Housing

1. Clean all parts so that they are free from dust
and foreign matter.

2. Enter universal joint and axle shaft assembly
in the housing, taking care not to injure the
outer and inner oil seals. Enter spline end of
axle into the differential and push in until the
shoulder on the universal joint stops against
the axle.

3. Install wheel bearing spindle.

FIG. 9—REMOVING CAGE—RZEPPA JOINT
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4. Install brake tube and bolt backing plate in
position.

5. Grease wheel bearings and assemble bearings,
wheel hub and drum on the wheel bearing
spindle. Install wheel bearing washer, No. 19,
Fig. 2, and adjusting nut, No. 20. Tighten nut
until there is a slight drag on the bearings, when
the wheel is turned, then back off approximately
one-quarter turn. Install lock washer No. 21
and nut No. 22, tightening nut into place and
then bending the lock washer over on the
lock nut.

6. With Bendix joint install axle drive flange on
axle splines, without shims.

Measure the space with a Feeler Gauge between
the outer end of the wheel hub and the inner
face of the drive flange, Fig. 10. This will de-
termine the amount of shims to be installed. In
order to have proper clearance in the universal
joint, it is necessary to add a .040"” shim to those
required as measured by the Feeler Gauge.

Remove driving hub and install the correct
amount of shims replacing driving hub on spline
shaft and install six cap screws.

With Rzeppa joint be sure to install all the
shims as removed when dismantling the axle drive
flange. (.060" shims in each side).

7. Assemble axle shaft washer, nut and cotter pin.

8. Install the Hub Cap.

9. Assemble Wheel.

10. Check front wheel alignment, which is covered

under ‘‘Steering”’.
11. Bleed Brake.
Make certain the steering knuckle universal
joint is lubricated through the filler plug in the
knuckle housing. See Lubrication Chart, Page 12.

FIG. 10—CHECKING FLANGE END PLAY

Replacing Steering Knuckle Bearing

Replacement of the bearings or bearing cups on
the king pins necessitates removal of the hub and
brake drum assembly, wheel bearings, axle shaft,
wheel bearing spindle and the steering knuckle.
The steering knuckle should be disassembled as
follows:

1. Remove the eight screws No. 33, Fig. 2 which
hold the oil seal retainers in place No. 34 and 38.

2. Remove the four nuts holding the lower king
pin bearing cap, No. 41.

3. Remove the four nuts, No. 3 holding the upper
steering arm in place, and remove brake hose
shield also arm No. 5. The steering knuckle No.
8 can now be removed from the axle.

4. Wash all parts in cleaning solution and inspect
bearings and races for scores, cracks or chips.
All damaged partsshould, of course, be replaced.

In the event the bearing cups are damaged, they

can be removed by the use of a driver or a

suitable drift.

Reassembling Steering Knuckle

Reverse the procedure outlined above to re-
assemble the unit. When reinstalling the steering
knuckle, sufficient shims must be installed under
the arm and lower bearing cap so the proper
tension will be maintained on the bearing. The
shims are available in thicknesses of .003", .005",
.010" and .030".

Install one each of the .003", .005", .010” and
.030"” shims over studs on the steering knuckle,
top and bottom. Install the arm, and lower bear-
ing cap, lock washers, and nuts, and tighten
securely. Check the tension of the bearings by
hooking checking scale in the hole in the arm at
tie rod and socket, either remove or add shims until
the load is approximately 25 to 35 inch pounds,
without- oil seal assembly in position. Make sure
there are the same thickness of §hims between arm
and knuckle as between lower cap and knuckle.

Steering Knuckle Oil Seal

Replacement of the oil seal No. 34 and 38 can
be made very easily be merely removing the eight
screws which hold the oil seal in place. Before re-
installing the oil seal examine the spherical surface
of the axle for scores or scratches which might
damage the seal. Roughness of any kind should
be smoothed down with emery cloth.

Reinstall both upper and lower halves of the oil
seal, making sure that the felt fits snugly at the
points where the upper and lower halves come
together, Fig. 11.

After driving in wet, freezing weather swing the

FIG. 11—STEERING KNUCKLE OIL SEAL
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front wheels from right to left to remove moisture
adhering to the oil seal and the spherical surface
of the universal joint housing. This will prevent
freezing with resulting damage to o1l seal {elts.
Should the car be stored for any period of time, coat
these surfaces with light grease to prevent rusting.

Axle Shaft Outer Oil Seal

In the event it should be necessary to replace
the axle shaft outer oil seal, remove the axle shaft
and universal joint as described under the "‘Axle
Shaft and Universal Joint''.

The oil seal is a light press fit in the housing

1000-91

and will require a tool or puller for removal. Insert
the ends of the puller behind the oil seal and tap
the end of the puller lightly with a hammer. See
Fig. 12,

Before installing a new seal make sure it has been
soaked thoroughly in oil. This will not only make
the leather more pliable but will avoid it being
burned by friction with the axle shaft when the
vehicle is driven.

After placing the oil seal in position in the hous-
ing, it can easily be driven in place by using a
driver or a block of hard wood and a hammer.

When installing axle shaft and universal joint

assembly exceptional care should be used to pre-
vent damage to the oil seal.

Removing and Overhauling Differential

Inasmuch as the front axle differential assembly
is identical with that of the rear axle assembly,
refer to the section under ‘Rear Axle” for the
proper procedure to follow in dismantling and
assembling differential.

Steering Tie Rod and Bell Crank

These parts being part of the steering mechan-
ism, they are covered in the section under “Steer-

ing.”

FIG. 12—REMOVING OIL SEAL

FRONT AXLE TROUBLES AND REMEDIES

SYMPTOMS PROBABLE REMEDY

Hard Steering - . |

Lack of lubrication. .. ........... . ......... . Lubricate

Tiressoft.. ........ ... ... ... ..... AP Inflate to 30 lbs.

Tight steering. . .. ... ... i, Adjust. See '“Steering’’ Section
Low Speed Shimmy or Wheel Fight _

Spring Clips and Shackles loose. . ............. Readjust or replace

Front axle shifted. . . ........ ... .. ... ... .. ... Broken spring center bolt

Insufficient toe-in. . ....... ... . ... ..., Adjust

Impropercaster...... ... ... .. ... . . 0., Reset | _

Steering System loose orworn, . ......... D Adjust or overhaul steering gear, front axle or steer-

ing parts

Twisted Axle. ... ... . i i it Straighten or adjust
High Speed Shimmy or Wheel Fight

Check conditions under “Low Speed Shimmy"’

Tire pressures low or notequal............... Inflate to 30 lbs.

Wheels out of balance., . . .................... Balance—Check for patch

Wheel runout............ ... ... . ... ... Straighten

Radial runout of tires........................ Mount properly

Wheel camber. .......... ... ... . . . .., Same on both wheels

Front springs settled or broken. . ............. Repair or replace

Bent steering knucklearm............... ..., Straighten or replace

Shock absorbers not effective................. Replace

Steering gear loose on frame. .. ... ............ Tighten

Front springs too flexible..................... Over lubricated
Tramp |

Wheels unbalanced. . .................. ... ... Check and balance
Wandering |

Improper toe-in......... ..., Adjust—Check for bent steering knuckle arm

Broken front spring main leaf..... ............ Replace

Axleshifted. ..... ... . ... ... .. il Spring center bolt broken

Loose spring shackles or clips. ... .. e Adjust or replace

Impropercaster.......... ... .. iiriinun.n. Reset

Tire pressure UNeVen. . .. ... oo i eennan. Inflate to 30 lbs.

Tightness in steering system.................. Adjust

LLoose wheel bearings. ............... e Adjust

Front spring settled or broken. ... ....... ... .. Repair or replace
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FRONT AXLE TROUBLES AND REMEDIES—Continued
SYMPTOMS PROBABLE REMEDY

Axle Noisy on Pull
Pinion and Ring gear adjusted too tight...............Readjust
Pinion bearings rough............... s Replace

Axle Noisy on Coast
Excessive back lash at ring and pinion gear............. Readjust
End play inpinionshaft..................... . ... .... Readjust
Roughbearing............ .. i .. Replace

Axle Noisy on Coast and Pull
Ring and pinion adjusted too tight.................... Readjust
Pinion set too deep in ring gear. .. ...ty Readjust
Pinion bearing loose or worn........... ... ... ... .., Readjust or replace

Back Lash
Axle shaft universal jointworn. ........... ... .. .. ..., Replace
Axle shaft improperly adjusted . ..................... Readjust
Worn differential pimion washers...................... Replace
Worn propeller shaft universal joints. . ................ Replace

Emergency

Where difficulty is experienced with front axle differential making the vehicle
inoperative, remove axle driving flanges. This wnll allow bringing vehlcle in under its
own power Be sure front wheel drive shift lever is in the forward (disengaged) position.

FRONT AXLE SPECIFICATIONS

Front Axle

Type.. ...,

Gear Ratio. . .....................
Bearings............. i il
Adjustment......................
Gears (Pinion)....................

Oil Capacity (Pts.).................

Steering Knuckle Thrust Up and Down

Adjusted by shims, should have 25 to 35 inch-
pounds pull without oil seal assembly in position.

Steering Knuckle

Bearings Upper and Lower...... Timken Roller
Turning Arc.........coceevierronnne e 26°
Tie Rods

NUMbDer ., ot e et e e e 2

Right hand length center to center....... 24147

Left hand length center to center. .. 17134"

Tierodends................ Serviced as a unit
Steering Geometry

King Pin inclination............. ... ..., 714°

Wheel camber. .. .....coi i iiieanensas 1%:

Wheel caster. . . ....... i iiienrnen. )

Wheel toe-in........ e e 8%’ ?zﬁ

.................. Spicer
.................. Through springs
.................. Full Floating
.................. 8Us"
et e Hypoid
.................. 4.88:1
.................. Timken Roller 2
.................. Shims
.................. 2
.................. See Lubrication Chart, Page 12
Bearings
Coneand Roller, . ............ ..., 24780
Differential side......coviveiiiveenen. Timken
(00 o 24721
Shims. yeeveeisensvens 003", .005”, .010", .030"
Pinton Shaft............. ... ... ..... Timken
Cone and roller. . ... Front 31593, Rear 02872
Cup.............. .Front 81520, Rear 02820
Shims.............. 003", .005"”, .010", .030"
Wheel Hub...:............ ... ...t Timken
Cone—Roller. . ... .Inner 18590, Outer 18590
Cup.............. Inner 18520, Quter 18520
 Steering Knuckle ..................... Timken
Cone and roller. . . Upper 115690, Lower 11590
Cup............. Upper 11520, Lower 11520

Steering Bell Crank
Bearing.......... . Needle, Torrington B1210
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REAR AXLE

The rear axle Fig. 1 1s the, full-floating type
designed so that the axle shafts can be removed
without disturbing the wheels. The differential
drive is of the hypoid type, having a ratio of 4.88
to 1; 8 tooth drive pinion, 39 tooth drive gear.

The axle shafts are splined at the inner end to fit
the splines in the differential side gears. The outer
ends of the axle shafts are equipped with integral
driving flange which bolts to the rear wheel hubs.
The wheels are each supported on two taper roller
bearings on the axle housing. The bearing races
are pressed into the wheel hub and the adjustment
of the bearings made by adjusting nuts on end of
housing. e

A steel cover is used on the rear of the axle
housing to permit inspection and flushing of the
differential assembly.

It is necessary to use a hypoid gear lubricant, See
Lubrication Chart, Page 12. Various types of
hypoid lubricants must not be mixed. If the
brand is changed it is best to drain and flush
the rear axle housing before installing the new
lubricant. The rear axle lubricant level should be
checked every 1,000 miles. The lubricant should
be drained and axle refilled to the bottom level

of the filler hole every 6,000 miles.

Removing Rear Axle from Vehicle

To remove the rear axle first raise the rear end
of vehicle with a hoist and support frame ahead
of rear springs, then remave wheels and disconnect
propeller shaft at rear universal joint by removing
U-bolts. Disconnect brake line from hose at frame
‘and remove lock clip. Remove spring clips, then
remove spring front bolts, the rear axie can then
be removed.

Axle Shaft

To remove the axle shaft, No. 29, Fig. 1, the
following procedure should be followed:

1. Remove the six cap screws, No. 35 holding
driving flange to wheel hub.

2. Remove axle shaft, two flange screws can be
used in the threaded holes in the axle flange.

If rear axle shaft is broken, use a piece of stiff
wire and make a loop on one end, slide the wire

into axle housing and over broken end of shaft
for a sufficient distance that when the wire is

pulled out, the loop will bind on shaft and remove
it from the differential side gear.

To replace axle shaft, reverse of the above
cperations are necessary, however, care should be
taken when installing shaft that the inner oil seal,
No. 28 at differential is not damaged.

Removing and Overhauling Differential

Before disassembling differential, it is advisable
to determine through inspection the cause of
difhculty or failure of the parts.

. Drain lubricant from gear carrier housing and
then remove gear carrier cover, No. 6, Fig. 1,
flushing out unit thoroughly so that the parts can

be carefully inspected.

After the inspection if it 1s determined that the
differential should be completely overhauled, the
rear axle assembly should be removed from the
vehicle and the following procedure followed:

1. Remove axle shaft as covered in the foregoing
paragraph.

2. Remove the four bolts No. 38 which hold the
two differential side bearing caps No. 36 in
position.

3. Using two pry bars, one on each side of the
ring gear parallel with the tube of the axle
housing, pry out the differential assembly as
shown in Fig. 2. |

4. Remove the cap screws No. 3, Fig. 1, holding
the bevel drive gear No. 22 on the differential
case No. 19.

5. Remove the drive gear from the differential
case by tapping it lightly with a lead hammer.,

8. The differential shaft No. 13 is held in place
by a lock pin No. 25, using a small punch, drive
out the lock pin to allow the differential shaft
to be removed, Fig. 3.

7. Remove differential pinion gears, No. 15 and
24, Fig. 1, care being taken not to lose the
pinion thrust washers, No. 16 and 23.

8. Remove axle shaft gears No. 12 and No. 26
and thrust washers No. 11 and 27.

0. Remove universal joint end yoke assembly
No. 59 with puller shown in Fig. 4,

10. With a lead hammer drive on end of pinion
shaft which will force the pinion inta the gear
carrier housing. |

11. With bearing race removing tool drive out the
front pinion shaft bearing cup No. 65 and oil

seal No. 61.

12. To remove the drive pinion rear bearing cone
‘use bearing removing tool or press off in an
arbor press, Fig. 5.

When replacing the cone, select a sleeve the
diameter of the cone, so the rollers or cage will
not be damaged.

Wash all parts in suitable cleaning fluid, tak-
ing care not to lose any of the shims No. 39,
Fig. 1 which adjust the pinion shaft bearing run-
ning tolerance.
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Willys Ford
Part Part
No. No. No.
1 52881 GP-4222
3 52880 GP-4221
3 A-871 355511-S§
4 A-T92 GP-4281
5 A-782 GP-4035
6 A-7181 GP-4016
7 52610 41-S
8 61623 20346-S2
9 638677 3580
10 6638  353061-S
11 A-795 GPW.
12 A.794 GP-4236
13 A-798 GP-4211
14 A-870 GP-4022
15 A-796 GPW-4215
18 A-T97 GP-4230
17 A-T79 GP-3034
A-T84 GP-4228-A
19 A-T93 GP
20 GP-4221
21 52881 GP-4222
22 A-780 GPW-4200
23 A-7T97 GP-4230
24 A-706 GP-4215
25 GP-4241
28 A-T04 GP-4236
7 A-T056 GP-4228
28 A-7T79 GP-3034
2 A-001 GPW-4234
30 A-472 GP-1111
3l A-474 GP-1107

FIG. 1—REAR AXLE ASSEMBLY

Name

Differential Bearing Cup
Differential Bearing Cone and Rollers
Hypoid Bevel Drive Gear Screw
Drive Gear Screw Lock Strap

Gear Carrier Cover Gasket

Gear Carrier Cover

Gear Cover Screw Lockwasher

Gear Cover Screw

Axle Hausing_ Drain Plug

Gear Cover Filler Plug

Differential Bevel Side Gear Thrust

Washer
Differential Bevel Side Gear
Differential Bevel Pinion Mate Shaft
Differential Vent Plug
Differential Bevel Pinion Mate
Differential Bevel Pinion Mate Thrust
‘Washer
Qil Seal—Carrier End
Differential Adjusting Shims
Differential Case
Differential Bearing Cone and Rollers
Differential Bearing Cup
Hypoid Bevel Drive Gear and Pinion Set
Differential Bevel Pinion Mate Thrust
Washer
Differential Bevel Pinlon Mate
Dill.i‘oe:;ntial Bevel Pinlon Mate Shaft

Pin

Diflerential Bevel Side Gear

Differential Bevel Side Gear Thrust
‘Washer

Oil Seal Carrier End

Rear Axle Shaft—Right (Ford GP-4235;
Willys A-902—Left)

Brake Drum

Wheel Hub Bolt—R.H. Thread (Ford
GP-1108; Willys A-473 L.H. Thread)

No.
32
33
34
35
36
37

SEEREER LEEBEE

Willys
Part

Ford
Part
No

GP-1012

GP-4032
34807-S
GP-1110
GP-4224
34022-5

355609-S
GP-4659-A
GP-4668
GP-4660-A
BBH-4616
B6H-4621

34083-52
3480

Name

Wheel Hub Bolt Nut—R.H. Thread (Ford
GP-1013; Willys A-476 L.H, Thread)

Axle Shaft Gasket

Rear Axle-Drive Shaft Screw Lockwasher

Rear Axle Drive Shaft Screw

Differential Bearing Cap

Differential Bearing Cap Screw
Lockwasher

Differential Bearing Cap Screw

Pinion Bearing Adjusting Shim (Front)

Drive Pinion Bearing Spacer

Pinion Bearing Adjusting Shim (Rear)

Drive Pinion Bearing Cup—(Rear)

Drive Pinion Bearing Cone and Rollers
—(Rear)

Brake Disc Screw Nut

Brake Disc Screw Lockwasher

Brake Disc Screw

Hub Oil Seal Assembly

Hub Bearing Cone and Rollers

Hub Bearing Cup

Hub Bearing Cup

Hub Bearing Cone and Rollers

Outer Wheel Bearing Washer

Quter Wheel Bearing Nut

Drive Pinion Nut Cotter Pin

Drive Pinion Nut

Drive Pinion Nut Washer

Universal Joint End Yoke Assembl
Universal Joint End Yoke Dust Shield
Pinion Leather Oil Seal

Pinion Leather Oil Seal Gasket

Drive Pinion Oil Slinger

Drive Pinion Bearing Cone and Rallers

Front,
D:Slv?giznon Bearing Cup (Front)
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Adjusting the Drive Pinion

Before attempting to adjust the ring gear or
differential parts the drive pinion should be care-
fully checked and adjusted. The setting of the
pinion i1s accomplished by the use of shims No. 41,
Fig. 1 between the rear bearing cup No. 42 and the
housing. These shims are available in thickness
of .003”, .005" and .010".

If the rear bearing cup is to be replaced or if the

pinion setting is to be changed, a suitable tool for

removing and installing the drive pinion bearing
cup in the differential housing should be used,

Fig. 6 and 7.

Adjusting Pinion Bearings
The correct pinion bearing adjustment is ob-

tained by shims between the pinion bearing spacer

and the front bearing cone, Fig. 8, until a slight
drag is obtained when pinion flange is turned by
hand.

Install the pinion and the rear bearing in the
housing, place the front bearing in position and
then install the propeller shaft flange. This oper-
ation can be performed very easily by using a
block of wood to support the pinion, Fig. 8. Do
not install the pinion oil seal until the pinion
setting has been checked with the pinion setting

gauge.

FIG, 7—INSTALLING PINION BEARING CUP

SHIMS FOR ADJUSTING
PINION

SHIMS FOR
ADJUSTING
RING GEAR

FIG. 8—~ADJUSTING SHIMS

et —
A 1] K el

FIG. 0—INSTALLING PINION
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Adjusting the Drive Pinion Setting

Proper adjustment of the drive pinion is facili-
tated by the use of a pinion setting gauge. See Fig.
No. 10 and 11. This gauge is fitted with a microm-
eter for measuring the thickness of the shims
required to properly locate the pinion in the
differential housing so it will have correct tooth
contact with the bevel drive gear.

All axle drive pinions are marked with an electric
needle on the back face to show the correct setting.
A pinion marked zero will show a reading .719’’ on
the micrometer when properly adjusted. The
dimension .719" represents the standard setting
from the back face of the pinion to the center line
of the differential case bearing.. Therefore, a
pinion marked +2is .002" longer than the standard
and will show a micrometer reading of .717"" when
properl;y adjusted. Likewise a pinion marked —4
18 .004"" shorter than the standard and Wwill show
‘a micrometer reading of .723"" when properly ad-

justed.

FIG, 10—PINION SETTING GAUGE

FI1G. 11—PINION SETTING GAUGE

1100-97

Assembling Differential Unit

Carefully examine the surfaces of the differential
case and bevel gear to make sure there are no foreign
particles or burrs on the two contacting surfaces.
Line up the cap screw holes in the bevel gear with
those on the differential case and then put it into
position on the case by tapping it lightly with a
lead hammer, Install the cap screws which hold
the bevel gear to the differential case. After the
cap screws have been tightened securely, make
certain that the cap screw locks are bent around
the cap screw heads so there is no possibility of the
screws working loose.

The relative assembling position of the internal
parts of the differential are shown in Fig. 8. Re-
assemble the differential pinions, sidegears, thrust
washers and shaft in place and install differential
shaft lock pin. In order to prevent the lock pin
from working out, use a punch to peen over some
of the metal of the differential case.

The adjustment of Differential bearings is main-
tained by the use of Shims between differential case
and bearing cones with an .008"' pinch fit when as-
sembled in the axle housing.

Remove bearing cones and shims as shown in
Fig. 13, reinstall bearing cones without shims,
place assembly in Housing with bearing cups and
force assembly to one side and check the clearance
between bearing cup and case with a feeler gauge

as shown 1n Fig. 12.

After clearance has been determined add .008"
this will give thickness of shims required for proper
bearing adjustment.

Remove differential bearings and install equal
thickness of shims on each side and replace bearings.

Install the differential assembly in the housing.

- This operation can be facilitated by cocking the

bearing cups slightly when the differential is placed
in the housing and then tapping them lightly with
a lead hammer, see Fig. 14.

FIG. 12—CHECKING DIFFERENTIAL BEARINGS
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FIG. 13—~REMOVING DIFFERENTIAL
BEARING CONE

FIG. 14—INSTALLING DIFFERENTIAL

After the bearing cups are firmly 1n place in the
housing, install the differential bearing caps. It is
important that the caps be installed in the same
position in which they were originally assembled.
Each cap should be installed so numeral cor-
responds with the numeral on the housing. Torque
wrench reading, 38-42 ft. Ibs.

After securely tightening the differential bearing
caps, check the back face of the ring gear for run-
out, Fig. 15. Total indicator reading in an excess
of .003" indicates a sprung differential case or an
improperly installed bevel gear. In either case the
assembly must be taken apart and rechecked

thoroughly.

WILLYS MODEL “MB" ¥-TON 4 x 4 GOVERNMENT TRUCK

Total backlash between the bevel gear and pinion
should be within .005” to .007//. This can be checked
by mounting a dial indicator on the rear axle
housing with the button of the indicator against
one of the gear teeth, Fig. 16. Moving the ring
gear by hand will indicate the amount of backlash.

In the event the backlash i1s not within the limits
mentioned above, it will be necessary to change the
shims back of the differential case bearings. Chang-
ing the position of a .005’" shim from one side to the
otier will change the amount of backlash approxi-
mately .0035"

FI1G. 15~CHECKING RUNOUT

FIG. 16—CHECKING BACK-LASH
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In order to assist in determining whether the
gears are properly adjusted, paint the bevel gear
with red lead or similar substance and turn the
bevel gear so the pinion will make an impression
on the teeth, Correct procedure to follow in the
event of an unsatisfactory tooth contact is shown

in Fig. 17,

After the differential has been assembled and
adjusted, the pinion shaft oil seal should be in-
stalled ‘Remove universal joint flange and with
oil seal replacing tool, Fig. 18 install oil seal. Fig.
19 gives dimensions of oil seal replacing tool.
Install -universal flange and tighten nut solidly in
place, then install cotter pin.

THE HEEL OF GraRTooTH 18 TiE LARGE
Enp, anyo THE TOE 18 THE SmAaLL END.

=77

TOO LiTTLE BACK LASH
Move GrEar Away Front PINION,

TO0 MuCH BACKH LASH
MOVvE GEAR TOWARD PiNiON

COMPROMISE SETTING

FIG. 17—TOOTH CONTACT

CORRECT SETTING

1100-99

[

| COMPRESSING COLLAR

OIl. SEAL ASSY.
2 '{

OlL SEAL GASKET

\— OIL SLINGER

T == -"'——PINION HOUSING

l‘\!smcen
REAR AXLE PINION

FIG. 18—INSTALLING PINION OIL SEAL

Install axle shafts as instructed under ‘“‘Axle
Shaft’’ and replace housing cover with new gasket.
Fill differential housing with proper amount of
hypoid lubricant. See Lubrication Chart, Page 12,

Install axle under vehicle in reverse order of
removal, after which bleed the rear brake cylinders
to remove any air from the lines, first making
certain that there is an ample supply of fluid in the
brake master cylinder reservoir. See Section

““Brakes’ for further instructions.

~ RADIUS
FIG. 19—0IL SEAL COMPRESSING COLLAR
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REAR AXLE TROUBLES AND REMEDIES

SYMPTOMS PROBABLE REMEDY

Axle Noisy on Pull and Coast

Excessive back lash bevel gear and pinion. . . ... Adjust

End play pinion shaft. ...................... Acl] ust

Worn pinion shaft bearing.................... Replace

Pinion set toodeep inringgear............... Adjust

Pinion and bevel gear too tight. .. ........... . Adjust
Axle Nolsy on Pull

Pinion and bevel gear improperly adjusted. . ... Adjust

Pinion bearingsrough . ...................... Replace

Pinton bearingsloose. .. ..................... Adjust
Axle Noisy on Coast

Excessive lash in bevel gear and pinion........ Adjust

End play in pinionshaft..................... Adjust

Improper tooth contact. ..................... Adjust

Rough bearings. .. .......... iy Replace
Backlash |

Worn differential pinion gear washers.......... Replace

Excessive lash in bevel gear and pinion. ....... Adjust

Worn universal joints........................ Replace

Emergency

Should difficulty be experienced with differential or propeller shaft the vehicle may
be:driven in by removing the rear axle shafts and propeller shaft.

Place front wheel drive lever in rear (engaged) position. This will allow front wheel
drive to propel the vehicle.

REAR AXLE SPECIFICATIONS

Rear Axle
Type. ... Full floating
Make. . ... e Spicer
Drive. ... . e e Thru springs
Road Clearance ... ....... ... ... .. 845"
Differential
Type. . Hypoid
Ratio. . . .. e 4.88:1
Bearings. . .......... .. ... e ‘Timken Roller
Differential Pinion Gears.............coov.... 2
Oil capacity ... i e See Lubrication Chart, Page 12
Adjustment. . ...... ... . .. e Shims .003"’, .005", .010", .030"
Pinion Shaft
Bearings......... e e e e Two Timken Roller
Adjustment. .. ...ttt e Shims .003%/, .005", .010"
Bevel and Pinion Gear
Back Lash. . ...... ..o i, 005" —.007"
Adjustment..........., N e e e e Shims .003", .005", .010%, .030"”
Bearings
Make—Differential Side. . ......... ... ... .., Timken
Coneandroller.......... ... ... .. . .. 24780
8 1 o S - 24721
Make—Pinion Shaft................. ... ..... Timken
Coneandroller....... ... ... ... Front 02872 Rear 31593
CUD . v e e Front 02820 Rear 31520
ShImS. .. .o e e 003, .005"", .010", .030"
Make—Wheel Hub..................... e Timken
Coneand Roller. . ... ... ... .. i, Inner 18590 Outer 18590

CUD . o e Inner 18520 Outer 18520
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BRAKES

The brake system is comparatively simple, Fig. 1.
The foot or service brakes are of the internal
expanding type hydraulically actuated in all 4
wheels. The hand brake is mechanically operated
through a cable and conduit to an external type
brake mounted at the rear of the transfer case on
the propeller shaft. The foot brakes are of the
Bendix, two shoe, double anchor type and have
nickle-chromium alloy iron drums.

In order to thoroughly understand the operation
of the hydraulic brake system, it is necessary to
have a good knowledge of the various parts and
their functions, and to know what takes place
throughout the system during the application and
the release of the brakes.

The piston in the master cylinder, Fig. 4 receives
mechanical pressure from the brake pedal and
exerts pressure on the fluid in the lines, building up
the hydraulic pressure which moves the wheel

linder pistons. The primary cup is held against

e piston by the piston return spring which also
holds the check valve against the seat. The spring
maintains a slight fluid pressure in the line and in
the wheel cylinders to prevent the possible entrance
of air into the system. The secondary cup which
is secured to the opposite end of the piston, prevents
the leakage of fluid into the rubber boot. The
holes in the piston head are for the purpose of
allowing the fluid to flow from the angular space
around the piston into the space between the
primary cup and the check valve, keeping sufficient
fluid in the line at all times. The holes in the check
valve case allow the fluid to flow through the case,
around the lips of the rubber valve cup and out
into the line during the brake application. When
the brakes are released the valve i1s forced off the
seat permitting the fluid to return to the master
cylinder. The piston assembly is held in the opposite
end of the housing by means of a snap ring. The
rubber baot that fits around the push rod and over
the end of che housing prevents dirt or any foreign
matter from entering the master cylinder.

The wheel cylinder 1s a double piston cylinder,
the purpose of the two pistons being to distribute
the pressure evenly to each of the two brake shoes.
Rubber piston cups maintain pressure on the pistons

to prevent the leakage of fluid. The rubber boots’

over the end of the cylinder prevent dust and dirt
or foreign material from entering the cylinder.

When pressure is applied to the brake pedal,
the master cylinder forces fluid through the lines
and into the wheel cylinders. The pressure forces
the pistons in the wheel cylinder outward, expand-
ing the brake shoes against the drum. As the pedal
is further depressed higher pressure is butlt up
within the hydraulic system, causing the brake

shoes to exert a greater force against the brake
drums.

As the brake pedal is released, the hydraulic
pressure is released and the brake shoe retracting
spring draws the shoes together, pushing the wheel
cylinder pistons inward and forcing the fluid out
of the cylinder back into the line towards the
master cylinder. The piston return spring in the
master cylinder returns the piston to the piston
stop faster than the brake flumid is forced back into
the line, which creates a slight vacuum in that part
of the cylinder ahead of the piston. The vacuum
causes a small amount of fluid to flow through
the holes in the piston head, past the lip of the
primary cup and into the forward part of the
cylinders. This action keeps the cylinder filled with
fluid at all times, ready for the next brake applica-
tion. As fluid is drawn from the space behind the
piston head it is replenished from the reservoir
through the intake port. When the piston is in
the fully released position the primary cup clears
the bypass port, allowing the excess fluid to flow
from the cylinder into the reservoir as the brake

. shoe retracting springs force the fluid back into

the master cylinder.

Brake Pedal Adjustment

There should alwavs be at least 14" free pedal
travel before the push rod engages the piston.

This adjustment is accomplished by the shorten-
ing or lengthening of the brake master cylinder
eye bolt, No. 89, Fig. 1. This tsdone so the primary
cup will clear the port No. 15, Fig. 4, when the

‘piston 18 i1n the off position, otherwise the compen-

sating action of the master cylinder for expansion
and contraction of the fluud in the system, due
to temperature changes, will be destroyed and
cause the brakes to drag.

Brake Shoe Adjustment—Minor

When the brake lining becomes worn, as indicated
by foot pedal going almost to the floor board,
necessary adjustment can readily be made as de-
scribed in the following paragraph; first making
certain that there is 14’’ free brake pedal travel.

Jack up the wheels to clear the floor. Adjustment
is made by rotating the eccentric No. 5, Fig. L.
With a wrench loosen Jock nut No. 6 for forward
brake shoe, hold lock nut and with another wrench
turn eccentric towards the front of the car until
brake shoe strikes drum, then turning wheel with
one hand release eccentric until wheel turns free,
holding eccentric tighten lock nut, To adjust re-
verse shoe, repeat this operation only turn the ec-
centric towards the back of the car. Do this on all
brakes. Check fluid in master cylinder.



FIG. 1I—BRAKE SYSTEM
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Willys
Part
No.
A-1376

51738

A-2892
A-1242
630010

51396
635681
639244
A-1507

A-1020
A-1021

A-1009

A-1002
636576

' 637424

637432
A-5226

A-5227
A-5225

A-472
A-450
A-6111
A-903
636675
6010
637605

637608
A-5567
637604
6157
A-1388
A-1350
A-1354
637602
637509

5039
392009
A-183
A-1017

A-1008
A-1005

A-1004
A-1019

A-1003
311003
A-1228
A-5335

6790
A-1018

A-1016
A-1017

392468
A-1228

FIG. 1—BRAKE SYSTEM

Ford
Part
No.

GPW.-2266
20300-S7

33846-57-8
GPW-2263

GPW-2079
GPW-2008
GPW-1125
GP-2013
GP-2208
78-2814-A
GPwW-2298

GP-2167
GP-2162
GP-21566

“

GPW-2852
GPW-2780
GPW-2848

24347-8

GPW-2793
GPW.-2783
GPW-7769

OIT-2616
0I1T-2640

GP-2648

GP-2614
33786-S

GP-2078
GP-2074

GP-1111
GP-2013

355578-S
33786-52
34807-S7-8
GP-2077

91A-2151
GP-2076
91A-2162
24426-52
GPW-2452
GPW.-2454
GPW-2138
GP-2180
GP-2143-A1-2

GPW-2630

73028-57-8
31218-87

GPW.2632

357553-518
GPW 2656

Name

Brake Tube ‘Assembly (Tee to Front
Brake Hose—Right)

Hex. Head Screw (Wheel Cylinder to
Backing Plate)

Wheel Brake Cylinder Bleeder Screw

Front Wheel Brake Cylinder

Brake Shoe Eccentric

Hex. Nut (Eccentric)

Axle Tee

Brake Hose—Front (Axle to Frame)

Brake Tube Assembly (Master Cylinder
to Front Hose) =

Brake Shoe Anchor Pin

Hex. Nut (Anchor Pin) X

Brake Tube Assembly (Tee to Front
Brake Hose—Left)

Brake Hose (Front Axle)

Front Wheel Brake Hose Guard

Front Brake Drum

Front Brake Backing Plate

Wheel Brake Cylinder Bleeder Screw

Spring Lock Clip (Brake Hose to Bracket)

Brake Tube Assembly (Wheel Cylinder
to Axle Hose—Left)

Master Cylinder Filler Cap Gasket

Master Cylinder Filler Cap Assembly

Master Cylinder and Supply Tank

Brake Tube Assembly (Master Cylinder
to Rear Hose)

Hand Brake Ratchet Tube Bracket
Support

Hand Brake Handle Tube and Cable
Assembly

_Hand Brake Ratchet Tube Bracket

Assembly

Hex. Head Screw (Bracket to Support)

Hand Brake Ratchet Tube Spring

Hand Brake Handle

Transfer Case Output Shaft Bearing Cap
—Rear

Hex. Head Screw (Anchor Clip)

Transmission Brake Band Anchor Clip
Screw Spring

Transmission Brake Band and Lining
Assembly

Brake Drum (Transmission)

Hex. Nut (Brake Drum to Flange and
Propeller Shaft)

Brake Hose—Rear (Axle to Frame)

Axle Tee

Brake Tube Assembly (Tee to Rear
Brake—Right)

Rear Axle Brake Tube Tee Bracket

Brake Tube Assembly (Tee to Rear
Brake—Left)

Rear Brake Drum

Rear Brake Backing Plate Assembly

Rear Wheel Brake Cylinder

Brake Backing Plate Screw

Brake Backing Plate Screw Nut

Brake Backing Plate Screw Lockwasher

Brakle Master Cylinder Outlet Fitting
Bolt

Outlet Fitting Gasket—Large

Outlet Fitting

Outlet Fitting Gasket—Small

Clamp Screw (Pedal Shank to Pedal)

Brake Pedal Assembly

Brake Pedal Pad Assembly

Master Cylinder Tie Bar

Brake Master Cylinder Boot

Brake Master Cylinder Push Rod Assem-

bly

Brake Master Cylinder Eye Bolt Lock Nut

Brake Pedal Hydraulic Fitting

Brake Master Cylinder Eye Bolt

Tra ission Brake Releasing Spring
(Hand) *

Transmission Brake Support Quadrant
Pin (Hand)

Transmission Brake Support Quadrant
(Hand)

Transmission Brake Cam Pin (Hand)

Transmission Brake Band Bracket Cap
Screw (Hand)

Transmission Brake Cam (Hand)

Clevis Pin (Link to Cam)

Hand Brake Relay Crank Link

Hand Brake Retracting Spring

Brake Band Cap Screw Nut

Transmission Brake Band Adjusting Nut
(Hand)

Transmission Brake Adjusting Bolt (Hand)

Transmission Brake Releasing Spring
(Hand)

Clevis Pin (Cable to Relay Crank)

Hand Brake Relay Crank Assembly

Brake Shoe Adjustment—Major

In the event the minor adjustment does not give
adequate brakes or when it is necessary to reline
the brakes it will be necessary to reset anchor pins,
No. 10. The brake adjustments should be made
as follows:

With the shoe and lining assemblies installed
and the adjusting fixture or brake drum in place,
loosen the anchor pin lock nuts No. 11 on the rear
of the backing plate. Adjustment is made by turn-
ing the eccentric anchor pins towards each other
and down until the shoes are set to the proper
clearance, as determined by feeler gauges. The
recommended shoe setting is .005"" clearance at the
heel (lower end), and .008" at the toe (upper end)
of brake shoe lining. A slot is provided in the
brake drum for checking these clearances.

Relining Brake Shoes

When necessary to reline the prakes, the car
should be raised so that all four wheels are free
from the floor.

Remove the wheels and then the hubs and drums
which will then give access to the brake shoes.

Install wheel cylinder clamps or keepers to retain
the wheel cylinder pistons in place and prevent
leakage of brake fluid while replacing the shoes.
Turn all eccentrics to the lowest side of the cam,
and then remove the brake shoe contracting spring,
No. 1, Fig. 2.

Remove anchor pin nuts, lock washers, and
anchor pins from backing plate.

Remove rivets holding lining to shoes and install
new linings through the use of a brake lining clamp.

Inspect the oil seals in the wheel hubs and if
found that grease has been leaking, it is advisable
to install new oil seals.

Install brake shoes to the brake backing plate,
the shoe with the longest lining is the forward shoe
on all four wheels. Install anchor pin No. 12, pin
plate No. 2 and pin cam No. 13; then install anchor
pins so the punch mark on the ends are facing
each other. Install lock washer and nut. Install
brake shoe return spring. Remove brake cylinder
clamp or keeper.

Install the hubs and drums, then make the major
adjustment of the brakes.

If it is found while the wheels are removed that
there is brake fluid leakage at any of the wheel
cylinders, it will be necessary to recondition that
wheel cylinder, and bleed the brake lines. This
subject is covered under the heading ‘‘Recondition-
ing Wheel Cylinders'’ and ‘““Master Cylinder”.

NOTE: Whenever the brake lining is renewed in
one front or rear wheel be sure to perform the same
operations in the opposite front or rear wheel, using
the same brake lining as to color and part number,
otherwise unequal brake action will result.
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FIG. 2—BRAKE

Willys Ford
Part Part
No. No. Name

Brake Shoe Return Spring
Brake Shoe Anchor Pin Plate
A-754 GP-2038 Brake Shoe Eccentric
5010  34807-S7-8 Brake Shoe Eccentric Lockwasher
A-755  33800-S7 Brake Shoe Eccentric Nut
116540 GP-2018 Brake Shoe and Lining Assembly—

Forward
374586 351915-S Brake Lining Tubular Brass Rivet
116551 GP-2021 Brake Shoe Lining—Forward

637905 GP-2035
637901 91A-2030

o M= z
§

Bleeding Brakes

The hydraulic brake system must be bled when-
ever a fluid line has been disconnected or air
gets into the system. A leak in the system may
sometimes be evidenced through the presence
of a spongy brake pedal. Air trapped in the
system is compressible and does not permit
pressure applied to the brake pedal to be trans-
mitted solidly through to the brakes. The system
must be absolutely free from air at all times. When
bleeding the brakes it is advisable that the longest
fluid line from the master cylinder be bled first. The
proper sequence of bleeding is right rear; right front;
left rear; left front. During the bleeding operation
the master cylinder must be kept at least 24 full
of hydraulic brake fluid.

To bleed the brakes first carefully clean all dirt
from around the master cylinder filler plug. Remove
filler plug and fill master cylinder to the lower edge
of filler neck. Clean off all bleeder connections at
all four wheel cylinders. Attach bleeder hose and
fixture to right rear wheel cylinder bleeder screw
and place end of tube in a glass jar, end submerged
in fluid. Open the bleeder valve 14 to 31 of a turn.
See Fig. 3.

Depress the foot pedal by hand, allowing it to
return very slowly. Continue this pumping action
to force the fluid through the line and out the
bleeder hose which carries with it any air in the
system.

When bubbles cease to appear at the end of the
bleeder hose, tighten the bleeder valve and remove

the hose. |

Willys Ford
Part Part
No. No. No. Name

Brake Lining Tubular Brass Rivet
Brake Shoe Lining—Reverse

9 374586 351915-S
10 1165562 GP-2022

11 116550 GP-2019 Br;:e Shoe and Lining Assembly—
verse

12 637899 91A-2027 Brake Shoe Anchor Pin

13 637900 GP-2028 Brake Shoe Anchor Pin Cam

14 637923 351466-S24 Brake Shoe Anchor Pin Lockwasher

15 637924 Brake Shoe Anchor Pin Nut

16 A-450 GP-2013 Brake Backing Plate Assembly

After the bleeding operation has been completed
at all four wheels, fill the master cylinder reservoir
and replace the filler plug.

It is not advisable to re-use the fluid which has
been removed from the lines through the bleeding
process. )

Master Cylinder

When necessary to remove the master cylinder
No. 22, Fig. 1 for reconditioning, the following
procedure should be followed :

1. Raise front end of car with jack because the
removal operation must all be performed from
the under side of the vehicle. ’

Remove stop light switch wires.

Remove fitting bolt and switch No. 47.

4. Remove front bolt holding master cylinder to
frame which is installed from the outside of the
frame and screws into master cylinder body.

5. Remove master cylinder tie bar cap screw
which is the front inside screw on master
cylinder.

6. Remove rear master cylinder bolt which has
nut on inside of frame bracket.

7. Remove master cylindet boot No. 55.

8. Remove master cylinder. '

The installation of master cylinder to frame is
the reverse of the above operations.

After the master cylinder has been removed it
should be dismantled and thoroughly washed in
alcohol. (Never wash any part of the hydraulic
braking system with gasoline (petrol) or kerosene.)

oo 1o
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FIG. 3—BLEEDING BRAKE

After the parts have all been thoroughly cleaned
with alcohol, make careful inspection, replacing
those parts which show signs of being deteriorated.
Inspect cylinder bore and if found to be. rough it
should be honed out. The clearance between the

piston and the cylinder bore should be .001" to-

.005". During the honing operation use hydraulic
brake fluid on the hone, in order to obtain a polished
surface in the cylinder bore. Wash out cylinder with
alcohol and with a wire passed through the ports
No. 14 and No. 15 that open from the supply reser-
voir into the cylinder bore, make sure that these
passages are free and clear of any foreign matter. It
is our recommendation that a new piston, primary
cup, valve and valve seat be installed when re-
building the master cylinder. See Fig. 4.

Install valve seat No. 10 in end of cylinder with
flat surface toward valve. Install valve assem-
bly No. 9. Install piston return spring No. 8.
Install primary cup No. 7. Face of cup goes towards
Fiston. Install piston No. 6, stop plate No. 1 and
ock wire No. 2, Install fitting connection with
new copper gaskets. Fill reservoir half full of brake
fluid and operate the piston with piston rod until
fluid is ejected at fitting. Install master cylinder
to frame and make necessary connections and adjust
pedal clearance to 14’/ free play.

Bleed lines as instructed under the heading,
“Bleeding Brakes'. See Fig. 3.

Recheck entire system to make sure that there
are no leaks and if necessary make brake adjust-
ments in order to have adequate brakes.

Filling Master Cylinder

The Master Cylinder reservoir should be checked
each 1000 miles when vehicle is lubricated, be sure
that there is a sufficient supply of brake fluid. The
master cylinder can be reached by removing the
five screws in the inspection cover on the toeboard
below the steering post. After removing the cover
thoroughly clean any dirt away from the filter cap
on the master cylinder to prevent it from entering
the brake system where it might cause a scored cyl-
inder or possible failure of the brakes.

Filler CaplLg2
’ llSum-ly Tank

=l

13 Cup Ring [

Ive,

8Return Spring & Seat

' 8 Piston . 4
48‘“’!6 S diiy.Cup 7Primary Cup

w.id

FIG. 4—MASTER CYLINDER

Wheel Cylinders

To remove a hydraulic brake wheel cylinder
Fig. 5, jack up the vehicle and remove the hub and
drum. Disconnect brake line at fitting on brake
backing plate. Remove brake shoe retracting spring
which allows the brake shoes at the toe to fall clear
of the brake cylinder. Remove two cap screws
holding wheel cylinder to backing plate.

Remove rubber dust covers on end of cylinders,
then pistons, piston cups and spring.

Wash the parts in clean alcohol. Examine the
cylinder bore for roughness or scoring. Check fit
of pistons to cylinder bore by using .002” feeler
gauge.

In reassembling cylinder dip spring, pistons and
piston cups in brake fluid. Install spring in center
of wheel cylinder. Install piston cups with the
cupped surface towards the spring so that the flat
surface will be against piston. Install pistons and
dust covers. Install wheel cylinder to backing plate,
connect up brake line and install brake shoe re-
tracting spring. Replace wheel hub and drum, then
bleed the lines as instructed under ‘‘Bleeding
Brakes."”
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FIG. 5—WHEEL CYLINDER

Brake Hose—Front

To remove brake hose at the wheels the following
procedure should be followed to prevent damage to
hose and fitting. See Fig. G.

1. Remove brake line connections at each end.

2. Slip brake hose spring lock clip off ends of
hose fitting and remove brake hose from
brackets.

To remove front brake hose, frame to axle the
following procedure should be followed:

1. Remove brake line connection on f{rame
bracket, top connection.

2. Remove brake hose spring lock clip from brake
hose fitting at bracket.

3. Remove brake hose from bracket.

4. With open end wrench unscrew brake hose
from tee connection on axle and remove.

FIG. 6—BRAKE HOSE

Brake Hose—Rear
To remove the rear brake hose, the following
procedure should be followed:

1. Remove brake line from hose connection at
frame.

2. Slip brake hose spring lock clip off of brake
hose fitting.

3. Remove brake hose from frame.

4. With open end wrench unscrew brake hose
from fitting on axle housing.

Whenever a brake line has been disconnected,
it will be necessary to bleed the brakes. The bleed-
ing of the brakes should be done in accordance with
instructions given under '‘Bleeding Brakes'".

Transmission Hand Brake

The hand brake is applied to the rear propeller
shaft at transfer case, see Fig. 1. The operation
of the brake is positive through a cable connection.

To adjust the hand brake Fig. 7, the following
operations should be performed.

Have hand brake lever on dash in the released
position. Adjust anchor screw No. 1, so that
there will be .005”"—.010" clearance between the
band and the drum. Tighten nut No. 2 until band
is brought tight against the drum. Adjust bolt
No. 3 so that the head just rests on upper half of
ic\llle band. Back off two turns on ad]ustlng nut

o. 2.

The length of the cable from the hand grip to
the brake levers is of a predetermined length and
cannot be changed. At the regular lubrication
periods of 1,000 miles it is advisable to put a few
drops of oil in the upper end of conduit tube at cable
to keep it free to slide within the conduit.

This brake is designed for holdigg the car while
parked.

To reline brake band, remove from bracket and
adjusting linkage. Cut off rivets and remove lin-
ing, care being taken not to distort the band.
Hold end of new lining flush with end of band,
make lining hug band inside and cut off about
¥''-14" long. Bring lining ends even with ends
of band and install end rivets only. Then remove
center bulge in lining with hammer, so lining will
hug band tightly, then install balance of rivets
and form band to drum, making regular adjust-
ments.

N

FIG. 7—TRANSMISSION BRAKE
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BRAKE TROUBLES AND REMEDIES

SYMPTOMS PROBABLE REMEDY
Brakes Drag
Brake shoes improperly adjusted............... Readjust
Piston cups—Enlarged................ ... ... } Flush all lines with alcohol—Install new cups in
Mineral oil or improper brake fluid in system. . Wheel and Master cylinders
Improper pedal adjustment.................... djust master cylinder rod
Clogged master cylinder compensating port. ..... Clean master cylinder
One Brake Drags
Brake shoe adjustment incorrect............... Adjust
‘Brake hose clogged.................. ... ..., Replace
Retracting spring broken.............. e Replace
Wheel cyhinder piston or cups defective......... Replace
Loose or damaged wheel bearings. . ............ Adjust or replace
Brake Grabs—Car Pulls to One Side .
Brake anchor.pin adjustment incorrect.......... Adjust
- Qil or brake fluid on lining. ........ AP Replace lining
Dirt between liningand drum. ................ Clean with wire brush
Drumscored orrough. . ...................... Turn drum and replace lining
Loose wheel bearings. ........................ Adjust
Axlespring clipsloose. . ...................... Tighten
Brake backing plateloose..................... Tighten
Brake lining. . .. .. e S Different kinds on opposite wheels
Brake shoes reversed. . ................ P Primary and secondary shoes reversed in one wheel
Tires under-inflated. . .. ... ... ... ... e Inflate to 30 lbs. pressure
Tires worn unequally. ........................ Replace or change around to opposite wheels
Excessive Pedal Travel . -
Normal lining wear.......... e Adjust
Lining wornout. .. ... ............... ... ..., Replace
Leak in brakeline............................ Locate and repair
Scored brakedrums. ......................... Replace or regrind
Incorrect brake lining......................... Replace
Air in hydraulicsystem....................... Fi]l master cylinder and Bleed lines
Spongy Brake Pedal
Airinlines. ........... oo . ... R Bleed lines
Brake shoe adjustment incorrect. . ............. Adjust
Excessive Pedal Pressure |
 Oilorbrakefludonlining. ................... Replace lining
Shoes improperly adjusted. . . ................. Major adjustment
Warped brake shoes. . ................. ... ..., Replace
Distorted brakedrums.................... .... Replace or regrmd
Squeaky Brakes
Brake shoes warped or drums distorted. ........ Replace
Liningloose................... ... .. ....... Replace
Dirt imbedded in lining. ... ................... Clean with wire brush or replace
Improper adjustment. . .. ... .................. Adjust
BRAKE SPECIFICATIONS
Service Brakes: - Hand Brake
Type.................. ... 4 Wheel Hydraulic Type . ... Mechanical
Size. . ... ... 07 x 184" Size. .o, S 6’
Fluid Capacity Pts. See Lubrication Chart, Pg. 12 Lining....... ... ... ... ... . .. .. ... Woven
Master Cy]inder Length........ e e e e e 18845
I T T 17 Width........... ... .o oo 2"
‘Mounted. . ............. L.H. Frame Side Rail Brake Return Springs:
Wheel Cylinder: - Brake Pedal
Size. ..., Front 17 Rear 34 Free Length........................ 514"
Brake Shoes. . . .. e AP Bendix Load when extended to 79{". ... ... 23 lbs
Size.... ... ... . xl,/” Brake Shoe Return Spring
Liningarea............cc.oovuv... 117 8 Sq. Free Length................... ..., 51345’
Length Lining-Forward shoe. ........... 10%3” Load when extended to 634" . . 40 lbs.
Length Lining-Reverse shoe. e 63%’ Wheel Cylinder Spring
Width... ... .. ... . L, 1347 Length............. .. ... ......... 1%

Thickness. ... ... ... ... .. . . . i ... T L.oad when compressed. . . .

..1 to 114 lbs.
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WHEELS—WHEEL BEARINGS
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F1G. 1—-FRONT WHEEL

The front and rear wheels are carried on two
opposed tapered roller bearings. DBearings are
adjustable for wear and their satisfactory operation
and long life depends upon periodic attention and
correct Fubrication.

Wheel bearings cannot be checked for adjustment

properly unless brakes are free from dragging on
brake drums and are in fully released position.

Front Wheel Bearings h

1. Raise front end of vehicle with jack so that tires
clear the floor.

2. With hands test sidewise shake of the wheel.
If bearings are correctly adjusted, shake of
wheel will be just perceptible and wheel will
turn freely with no drag. If bearing adjust-
ment is too tight, the rollers may break or
become overheated.  Loose bearings may
cause pounding.

If this test indicates adjustment is necessary,
proceed as follows:

Adjustment

1. With wheels still on jack remove hub cap, axle
shaft nut, washer and driving flange. Wheel
bearing adjustment will then be accessible,

2. Bend lip of nut lock so that adjustment locknut
and lock can be removed.

3. Tighten adjusting nut until wheel binds, at
the same time rotating wheel to make sure all
surfaces are in proper contact.

4. Then back off nut about }4§ turn or more if
necessary making sure wheel rotates freely.

5. Replace lock and do not fail to bend over lock-
nut.

6. Check adjustment and reassemble driving
flange. When front hub is completely assem--
bled, test wheel shake before removing jack.

Rear Wheel Bearings
Raise wheel on which adjustment is to be made
by placing jack under axle housing. Test wheel

for loose bearing. If adjustment is necessary pro-
ceed as follows:
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FI1G, 1—REAR WHEEL

Adjustment

1. Remove axle shaft flange cap screws and axle
shaft.

2. Bend lip of nut lock so that locknut can be re-
moved.

3. Tighten inner adjusting nut until wheel binds,
at the same time rotate wheel to make sure all

surfaces are seating properly.

4. Back off nut 34 turn or more if necessary until
wheel turns freely.

5. Replace nut lock and locknut and be sure to
bend over lock.

6. Replace axle shaft with gasket and install cap
SCrews.

Lubrication Wheel Hub Bearings

Under normal operating conditions the hub
bearings require lubrication only every 6,000 miles
when hubs and bearings should be removed and
thoroughly washed in suitable cleaning fluid.

Bearings should be given more than a casual
cleaning. Use a clean stiff brush and remove all
particles of old lubricant from bearings and hubs.

After bearings are thoroughly cleaned inspect for
pitted races and rollers, also check the hub oil seal.

Repack bearing cones and rollers with grease
and reassemble hub in reverse order as that of
dismantling, testing bearing adjustment as covered
under “'Adjustment’

When reinstalling hubs and drums the hubs with
the right hand threaded studs are placed on the
right hand side of vehicle. The left hand threaded
studs are on the left bhand side, viewing vehicle
from the rear.

Brake Drum

The brake drums are attached to the wheel hubs
by five serrated bolts. These bolts are also used
for mounting the wheels to the hubs.

To remove a brake drum, drive out the serrated
bolts and remove the drum from hub.

- When placing drum on hub, make sure that the
contacting surfaces are clean and flat. Line up holes
in drum with those in hub and force drum over
shoulder on hub. Insert five new serrated bolts
through drum and hub and drive the bolts into
place solidly. Place a round piece of stock in vise



1300-110

approximately the diameter of the head of the bolt
and place hub and drum assembly over it so that
it rests against head of the bolt then swedge bolt
into countersunk section of hub with punch.

The runout of the face of the drum should be
within .003”. If runout is found to be greater
than .003"” it will be necessary to reset bolts to
correct the condition.

Left hand hub bolts are identified with an “L"
stamped on threaded end of bolt.

The left hand threaded nuts can be identified
by a groove around the hexagon faces.

Hubs containing the left hand threaded hub
bolts are installed on the left hand side of vehicle.

Tires

The most important factor of safe vehicle
operation is systematic and correct tire mainte-
nance. Tires must sustain the weight of a loaded
vehicle, withstand more than ordinary rough
service, provide maximum safety over all types of

territory, and furnish the medium on which the-

vehicle can be maneuvered with ease.

Although there are other elements of tire service,
inflation maintenance is the most important and in

many instances the most neglected. Tire pressures

should be consistently maintained for safe oper-
ation. |

An under inflated tire is dangerous and too much
flexing causes breakage of the fabric resulting in a

WILLYS MODEL “MB" ¥4-TON 4 x 4 GOVERNMENT TRUCK

failure, Ovwer-inflation in time may cause a blow-
out.

To remove the tire from a drop center rim, first
deflate completely and then force the tire away
from the rim throughout its entire circumference
until the bead falls into the center of the wheel rim,
then with a heavy screw driver or tire removing
tool, placed across-the wheel from the .valve, re-
move one side of the tire at a time and remove inner

tube. (See “Combat Wheels"').

Installation of tire i1s made 1in the same manner
by first dropping one side of the tire into the
center of the rim and with tire tool spring bead
over the wheel rim using care not to damage the
inner tube.

When tightening the wheel stud nuts, alternately
tighten opposite nuts to prevent wheel runout.
After nuts have been tightened with the wheel
jacked up, lower jack so wheel rests on the floor
and retighten the nuts.

Combat Wheels

Combat wheels are identified by eight bolts hold-
ing together the two halves of the tire rim. When
removing a tire, first remove the wheel and be sure
to deflate the tire before removing the rim nuts.
After removing the rim nuts, remove the outer rim
then remove the tire after which remove the bead
locking ring and tube from the tire. Mounting the
tire is the reverse procedure. Do not put too much
air in the tube when mounting. . Combat wheel rim
bolt and hub bolt torque reading 60-70 ft. 1bs.

WHEEL SPECIFICATIONS

Wheels:
Make. . . ... . .. Kelsey-Hayes
Rim 16x4.00 Drop Center-16x4.50 Combat Wheels
Tares. . .. e e 16 x 6.00
Type..... Mud and Snow non-directional Tread
Tire Pressure. . .........coirnnn., .30 lbs.

Bearings—F and R Inner Outer
Make......cocivieivn.., Timken Timken
Cone and roller. . ........ 18590 18590
T ' 18520 18520
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STEERING

The stabtility and proper functioning of the steer-
ing system depends in a large measure upon correct
alignment and a definite procedure for inspection
of the steering system is recommended. In so doing,
nothing is overlooked and the trouble is ascertained
in the shortest possible time. It is suggested that the
following sequence be used:

Equalize tire pressures and level car.

Inspect king pin and wheel bearing looseness.
Check wheel runout or wobble.

Test wheel balance.

Check for spring sag.

Inspect brakes and shock absorbers.

Check steering'assembly and connecting rod.
Check caster.

Check toe-in.

10. Check toe-out on turns,

11. Check camber.

12. Check king pin inclination.

13. Check tracking of front and rear axle.

14, Check frame alignment.

The steering gear Fig. 1, is the cam and twin
lever variable ratio type. The steering gear cam
lever shaft is serrated for attachment to the steer-
ing pitman arm. The gear case is attached to the
inside of the left frame side member by three bolts.

The cam thrust is taken at top and bottom by
ball bearings which are adjustable through shims
No. 13 at the upper housing cover No. 12.

When making adjustments free the steering gear
of all load by disconnecting the steering connecting
rod from the steering arm, loosen instrument
panel bracket and steering gear frame bolts to
allow the steering post to align itself.

Do not tighten the steering gear to dampen out
steering troubles, adjust the steering only to remove
play within the steering gear.,

Adjustment of Ball Thrust Bearings on Cam

Adjust to a barely perceptible drag but allow
the steering wheel to turn freely, with thumb and
forefinger lightly gripping the rim.

Before making this adjustment, loosen the hous-
ing side cover adjusting screw No. 19 to free the
pins in the cam groove.

To adjust, remove cap screws and move up the
housing cover No. 12 to permit the removal of
shims No. 13. Shims are of .002”, .003", and .010"

thickness.

Clip and remove a thin shim or more if required.
Install cap screws and tighten. Test adjustment
and if necessary remove or replace shims until
adjustment is correct.

Adjustment of Tapered Pins in Cam Groove

Adjust so that a very slight drag is felt through
the mid position when turning the steering wheel
slowly from one extreme position to the other.

Backlash of the pins in the groove shows up as
end play of lever shaft, also as backlash of steering
at ball on steering arm.

Note that the groove i1s purposely cut shallow

in the straight ahead driving position for each pin.
Fig. 2. This feature permits a close adjustment for
normal straight ahead driving thereby avoiding

© 00 N O U W N

swaying in the road and also permits take-up of
back-lash at this point after wear occurs without
causing a bind elsewhere.

Adjust within the high range through the mid
position of pin travel. Do not adjust the positions
off “straight ahead’. Backlash in turn positions
is not objectionable.

Removal of Steering Gear from Chassis

To remove steering gear assembly from chassis,
the following procedure should be followed:
1. Remove left front fender,. |
Remove horn button and steering wheel.
Remove steering post bracket at instrument
board.
Remove steering post cover plates on toe board.
Remove horn wire contact brush, No, 37, Fig. 1.
Remove connecting rod at Pitman arm ball.
. Remove three bolts holding steering gear hous-
ing to frame side rail,
Remove steering post by bringing it down
Fhrough floor boards and over outside of the
rame.

The installation of the steering gear assembly
would be the reverse of the above operations. Frame
bolts, torque wrench reading, 36-40 ft. 1bs.

® NOmA W

Disassembly of Steering Gear

First remove pitman arm No. 21, Fig. 1 with
puller., Loosen lock nut No. 20 and unscrew
adjusting screw No. 19 a few turns. Remove side
cover screws and washers and remove side cover
No. 18 with gasket. This will permit removal of
lever shaft No. 186.

Remove upper cover plate screws and remove
from housing the cam, wheel tube and bearing
assembly.

When upper cup or upper cover plate requires
replacement, the contact ring on wheel tube must
be removed. To do this unsolder horn cable from
ring and pull cable from tube, mark on wheel tube
the location of ring and then press ring off of tube.

Inspect cam threads for wear, chipping and
scoring, also the ball races on the cam ends and the
separate ball cups. Existence of any of these
conditions indicate necessity for replacement.

Inspect taper studs of lever shaft for flat spots
and chipping. In the case of either, replacement
is usually advisable. Inspect lever shaft for wear
and test fit of shaft in bushing. Inspect condition
of oil seal at outer end of lever shaft and the bear-
ing in top end of jacket tube.

Assembling Steering Gear

Reassemble all parts to wheel tube in reverse
order of disassembly and flatten cable and solder to
ring. Assemble cam,wheel tube and bearing assembly
in housing, seating well the lower bearing ball cup
in the housing. ,

With adjusting shims in place, assemble upper
cover plate with pin on top side of housing and
adjust cam bearings.

~ Assemble lever shaft in housing and with gasket
in place assemble side cover and make adjustment
for a minimum backlash of studs in cam groove.
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Willys Ford
Part Part
. No. No.
A-740 GPW-3548
639090 GPW-3587
639091 GPW-3576
639095 GPW-3591
51001 74121-S
5085 358064-!
A-742 GPW-35624
630104 GPW-3571
639102 GPW-3552
639103 GPW-3580
A-1760 GPW-3568
0639108 GPW-3593
A-1199  GPW-3509
A-635 GPW-3506
A-745
639119 GPW-3581
639117 GPW-3580
639118 GPW-3677

FIG. 1—STEERING GEAR

Name

Housing Assembly

Housing Bushing—Inner

Housing Bushing—Outer

Housing Oil Seal

Housing Lower End Plug

Housing Qil Filler Plug

Cam and Wheel Tube Assembly

Cam Bearing Balls

Ball Cup—Upper and Lower

Ball Cup Retaining Ring—Upper and
Lower

Upper Housing Cover

Adjusting Shims

Steering Column and Bearing Assembly
Steering Column Clamp Assembly
Lever Shaft Assembly

Side Cover Gasket

Side Cover

Side Adjusting Screw

Willys
Part
No.

52025
A-1116
630115

5038
630190

Ford
Part
No.

33027-8
GPW-3590
356077-58

GPW-3517

GPW-30655

GPW-14171
GPW-3652
GPW-13836

Name

Side Adjusting Screw Lock Nut
Steering Gear Arm

Steering Gear Arm Nut

Steering Gear Arm Nut Lockwasher
Steering Column Bearing Assembly
Steering Column Bearing Spring Seat
Steering Column Bearing Spring
Steering Wheel

Steering Wheel and Horn Button Nut
Horn Button ‘

Horn Cable Upper Terminal

Contact Washer

Insulating Ferrule

Horn Button Spring

Horn Button Spring Cup

Horn Cable Auembll{l

Horn Wire Contact Ring Assembly
Horn Wire Contact Brush Assembly
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When assembling upper bearing spring No. 26,
and spring seat No. 25 in jacket tube make sure
that spring seat is positioned correctly. It must be
placed with the lengthwise flange down against
bearing and not up inside of spring coil.

Install pitman arm No. 21 to lever shaft No. 16
so that the line across the face of arm and end of
shaft correspond, with the ball end down. Install
lockwasher No. 23 and nut No. 22.

Install steering gear assembly in chassis in the
reverse order in which it was removed.

When installing the steering wheel the steering
gear should be in its mid position when the

front wheels are in the straight ahead position.
To check, turn the steering wheel as far to the
right as possible then rotate the wheel in the
opposite direction as far as possible and note
the total number of turns. Turn the wheel back
just one half of this total movement thus placing
the gear in mid position at which point the front
wheels should be straight ahead. The steering
wheel spoke with moulded trade mark on underside
will point down toward drivers seat and in line with
the steering post. If not it will be necessary to
remove the steering wheel and shift it on the
serrations of the shaft.

FIG. 2—SECTIONAL VIEW OF STEERING
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FIG. 3—STEERING CONNECTING ROD

Willys Ford
. Part
No. No. No. Name
5134 72089-S Steering Connecting Rod Cotter Pin—

ront
Steering Connecting Rod Adjusting Plug

—Large
Steering Connecting Rod Ball Seat
Steering Connecting Rod Spring

1

2 630756 GPW-3323

3

; 630753 Steering Connecting Rod Safety Plug
7

H

A-622 GPW-3332-A2 Steering Connecting Rod Dust Cover

Sr.eselriinkgj Connecting Rod Dust Cover
rie

Hydraulic Straight Grease Fitting

302009 353027-S7-8
GPW-3304 Steering Connecting Rod Assembly

Steering Connecting Rod

The steering connecting rod is the ball and socket
type. At front or axle end, the spring and spacer are
assembled between rod (bottom of socket) and
ball seat while at the steering gear end, spring and
spacer are between ball seat and end plug. See
Fig. 3.

When removing springs and seats for any reason
make sure they are reassembled as above because
this method of assembly relieves road shock from
the steering gear in both directions. To adjust
ball joint at axle, screw in plug firmly against the
ball, then back off one half turn and lock with new
cotter pin inserted through hole in tube and slot
in adjusting plug.

To adjust ball joint at steering Pitman Arm,
screw in end plug firmly against the ball, then back
off one full turn and lock with new cotter pin in-
serted through hole in tube and slot in adjusting
plug.

This will give the proper spring tension and avoid
any tightness when swinging the wheels from
maximum left to right turn.

Ball joints must be tight enough to prevent end
play and yet loose enough to allow free movement.

Tie Rod

The tie rods, No. 11 and 14, Fig. 4 are of three
piece construction consisting of rod and two ball
and socket end assemblies. Ball and socket end
assemblies are threaded into rod and locked with
clamps around each end of tie rod. Right and left
hand threads on tie rod end assemblies provide for
toe-in adjustment without removing the tie rod
ends from steering arms.

The length of the left hand tie rod No. 14 center

to center of ball joint is 17114, the right hand tie
rod No. 11 is 2414’ center to center.

Willys Ford
Part Part
No. No. No. Name
10 3929009 353047-S7-8 Hydraulic Straight Grease Fitting
11 A-623 GPW-3336 Steer‘lnls Connecting Rod Dust Cover
# d
12 A-622 GPW-3332 Steering Connecting Rod Dust Cover
" Steering Connecting Rod Ball Seat
Steering Connecting Rod Ball Seat
Steering Connecting Rodssagrln.
Steering Connecting Rod Safety Plug
Steering Connecting Rod Adjusting Plug

—Small
Steering Connecting Rod Cotter Pin—
Rear

When wear takes place on tie rod end ball and
socket, it will be necessary to replace the ball and
socket assembly and rubber seal.

Front Wheel Alignment

Proper alignment of front wheels must be main-
tained in order to insure ease of steering and satis-
factory tire life. Most important factors of front
wheel alignment are wheel camber, axle caster and
wheel toe-in.

These points should be checked at regular inter-
vals particularly where the front axle has been
subjected to heavy impact. When checking wheel
alignment, it is important that wheel bearings and
knuckle bearings be in proper adjustment. Loose
bearings will affect reading of instruments when
phecking camber, knuckle pin inclination and toe-
in.

Wheel toe-in is the distance the wheels are closer
together at the front than at the rear.

Wheel camber is the amount wheels incline out-
ward at the top from a vertical position.

Front axle caster is the amount in degrees that
the steering knuckle pins are tilted toward the front
or rear of the vehicle. Positive caster is inclination
of top of knuckle pin toward rear of vehicle. Zero
caster is vertical position of pin. Negative or
reverse caster is the inclination of top of pin to-
wards the front of the vehicle.

Front Wheel Toe-in

Toe-in Fig. 5, is the amount which wheels point
inward at front and is necessary to offset the effect
of camber.

Toe-in is usually measured at edge of rim, flange
or at tire centers with wheels in straight ahead
position, however in view of the tread being the
same, front and rear, a straight edge or rope can
be used.

It is highly important that the toe-in be checked
regularly and if found to be excessively out of
adjustment, correction should be made immediately.
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To Adjust Toe-in

1.

2.

P b et e o ek ' oz
Stk = OISO E0 "‘P

Set tie rod end of steering bell crank at right
angles with front axle.

Place a straight edge or rope against the left
rear wheel and left front wheel to determine
if wheel is in straight ahead position. If the
rear of tire on front wheel does not touch
straight egdge, it will be necessary to adjust the
tie rod by loosening clamps on each end and
turning the rod in a clockwise direction until
the tire touches the straight edge both front
and rear. If the front of the tire does not strike
the straight edge, it will be necessary to
lengthen the tie rod by turning the rod in a
counter-clockwise direction.
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Check the right hand side in the same manner
adjusting the tie rod if necessary, making sure
that the bell crank remains at right angles to
the axle.

Set the toe-in to 3'’-3¢’ by shortening each
tie rod approximately one half turn.

Front Wheel Camber

The ﬁrurpﬂse of camber Fig. 6 is to more nearly

place the weight of the vehicle over the center of
the steering knuckle pins and facilitate easy steer-
ing.

The result of excessive camber is irregular wear

of tires on outside shoulders and is usually caused
by bent axle parts.

FIG, 4—FRONT AXLE ASSEMBLY

Willys Ford
Part Part
No. No. Name
A-1708 GPW-3074 Geﬁr Carrier Housing and Tube Assem-
y
A-476 GP-1012 Wheel Hub Bolt Nut R.H. Thread
(Fard GP-1013; Willys A-475 L.H. Thd.)
A-862 GP-3208-A Universal Joint Adjusting Shims
A-888 GP-3204 Axle Shaft Drive Flange
636670 356504-S Axle Shaft Nut Washer
6397 T2071-S Axle Shaft Nut Cotter Pin
636569 3568128-S Axle Shaft Nut
A-8689 GP-1139 Hub Cap
A.760 GP-1110 Axle Shaft Drive Flange Cap Screw
5010 34807-S Axle Ehaﬂ. Drive Flange Screw Lock-
washer
A-1706 GPW-3281 Tie Rod Tube—Right
A-1211 GPW-3131 Drag Link Bell Crank
A-838 GP-3289 Tie Rod Socket Assembly—Right
A-1700 GPW-3282 Tie Rod Tube—Left
A-1708 GPW-3279 Tie Rod Assembly—Left
A-809 - GPW-3206-A2 Axle Shaft and Universal Joint Assembly

R.H, (Bendix) (Ford GPW-3207-A; Wil-
lys A-810 Left Hand)

No.

17
18

19
20

21
22

24

26

Willys Ford
Part Part
No. No. Name
A-847 GP-3290 Tie Rod Socket Assembly—Left
A-1726 GP-3216 Axllﬁ Shaft Retainer Snap ]
ng
A-1724 GP-3217 Axle Shaft Retainer
A-1729 GPW-3017-A Axle Inner Shaft—Left (Ford
GPW-3016-A; Willys A-1727-
Right Inner)
A-1725 24622-S Axle Shaft Retainer Screw
A-1721 358074-S Axle Shaft Universal Joint | Rzeppa
Ball Universal
A-1719 GP-3215 A.I(!:E Shaft Universal Joint | Joint
dgc
A-1720 GP-3221-A Axle Shaft Universal Joint
Inner Race
A-1722 GP-3219 Axl!ﬁl Shaft Universal Joint
1ot
A-1723 GP-3218 Axle Shaft Universal Joint
Pilot Pin J
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The result of negative or reverse camber, if
excessive, will be hard steering and possibly a
wandering condition. Tires will also wear on inside

shoulders. Negative camber 13 usually caused by

excessive wear or looseness of front wheel bearings,
axle parts or the result of a sagging axle.

Result of unequal camber may be any or a combin-
ation of the following conditions—unstable steering,
wandering, kick-back or road shock, shimmy or ex-
cessive tire wear. The cause of unequal camber i1s
usually a bent steering knuckle or axle center.

I
i
!

!

!
!
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Correct wheel camber 1s 114° and is set (n the
axle at the time of manufacture and cannot be
altered by any adjustment. [t 18 important that
the camber be the same in both front wheels. Ex-
cessive heating of these parts to facilitate straight-
ening destroys the heat treatment given them at
the factory. Cold straightening of bad bends may
cause a fracture of the steel and is unsafe. Re-
placement with new parts is recommended rather
than any straightening of damaged parts.

FIG. ~FRONT WHEEL TOE-IN

o301 |'30'.——!

—

FIG. 6—WHEEL CAMBER

FIG. 7—AXLE CASTER
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Axle Caster

The purpose of caster Fig. 7 is to provide steer-
ing stability which will keep front wheels in a
straight ahead position and to assist in bringing
- wheels out of a turn on a curve.

The result of no caster i3 wandering or the
vehicle will not come out of a turn normally.

No adjustment is provided for this angle but if
checked with a suitable gauge and found to be
- incarrect, it should be investigated and if not ex-
cessive, correction made by the use of axle wedges
or bending the axle cold.

If the camber and toe-in are correct and it is
known that the axle is not twisted, a satisfactory
check can be made by testing vehicle on the road.
Before road testing make sure all tires are properly
inflated, being particularly careful that both front
tires are inflated to exactly the same pressure.

If vehicle turns easily to both sides but is hard
to straighten out, this indicates insufficient caster
for easy handling of vehicle.

Front Wheel Turning Angle

When the front wheels are turned the inside
wheel on the turn travels in a smaller arc than
the outside wheelj therefore it i1s necessary for the
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wheels to toe out. This change in wheel alignment
is obtained through the length and angularity of
the steering knuckle arms in relation to the front
axle. When the wheels are turned so the inside
wheel is on an angle of 20° as shown by "I” in
Fig. 8, the outer wheel angle Q"' should be 19°45;
The left steering knuckle arm controls the relation-
ship of the front wheels on a left tura and the
right arm cantrols the relation on a right turn. [f
a steering arm should be accidently bent (t-can be
straightened cold if the bend is not excessive, other-
wise the arm should be replaced.

Steering Bell Crank

The bell crank is a drop forging, heat treated for
strength with removable ball ends, steering con-
necting rod and tie rods.

The bell crank is mounted on the front axle and
swivels on two needle bearings.

If bell crank becomes damaged or bent do not
attempt to heat and straighten, straighten it cold
or install new parts.

The bell crank shaft is removable from axle by
driving out tapered lock pin, driving pin out to-

" ward left front wheel.

FIG. S—FRONT WHEEL TURNING ANGLE
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STEERING TROUBLES AND REMEDIES

SYMPTOMS

Hard Steering

Lack of Lubrication. . ............ ... ... .....
Tie Rod Ends Worn..........................
Connecting Rod Ball Joints Tight..............
Cross Shaft Improperly Adjusted. . . ..........
Steering Gear Parts Worn.....................
Front Axle Trouble........ ... e

PROBABLE REMEDY

Lubricate All Connections
Replace
Adjust

. Adjust

Replace
See ‘‘Front Axle"” Section

Steering Loose

Tie Rod Ends Worn. . ... ... ... . ... ... ... Replace
Connecting Rod Ball Sockets Worn. . . ......... Replace
Steering Gear Parts Worn..................... Replace
Steering Gear Improperly Adjusted............. Adjust
Road SHoCK . . ...t it i ittt e atanannnes, Steering Connecting Rod too tight; Axle Spring

Clips loose; Wheel Bearings loose; pgor Shock
Absorber control. -

Turning Radius

Short ONe SIAdE. . v vt i et e et it e ee e Center Bolt in spring sheered off, Axle shifted,

Steering Arm bent, Steering Arm not properly
located on Steering Gear.

STEERING SPECIFICATIONS

Steering Gear: |
Make. . ... Ross

Type............... Cam and Twin Pin Lever
Model. .. ... ... ... . ... T-12
Ratio............ Variable Ratio, 14-12-14 to 1
Wheel. ... ... .. ... 3 spoke—1714{", Safety type
Bearings:
Cam Upper...... ... .. ... Ball
Cam Lower.... ... ... . ... .. ... ..., Ball
Levershaft............. IS . Bushing
Steering Column Upper.................. Balli
Lever Shaft:
Clearance to Bushing.............0005"-.0025"
End Play........... ... .. oL, 000"
Lash at Cam (Straight ahead)................
................... Slight drag over high point
Steering Connecting Rod:
Make.................. Columbus Auto Parts -
Type. . o e e Spring loaded
Adjustment................... Threaded Plug
Steering Geometry:
X015 1 + S 36154
Camber.......... .. et 114°
1] -1 PR A 3°
Toe out |
Inside wheel. .. .......... . o it 20°

Qutside wheel. . .......co0ii e n... 19°45°
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FRAME

The frame is the structural center of any vehicle,
~for in addition to carrying the load, it provides and
maintains correct relationship between other units

to assure their normal functioning.

The frame is of rugged design and constructed of
heavy channel steel side rails and cross members.
Braces and brackets are used to maintain the proper
longitudinal position of the side rails relative to
each other, and at the same time pravide additional
resistance to torsional strains. Due to this rugged
design the frame requires very little attention to

maintain its dependability.

Vehicles which have been in an accident of any
nature which may result in a swayed or.sprung
frame, should always be carefully checked for proper
frame alignment in addition to steering geometry

and axle alignment.

FIG. 1—PINTLE HOOK

A pintle hook for towing is provided on the rear
frame crossmember. To open the hook lift up on

the safety latch.

Checking Frame Alignment

When checking a frame for alignment Fig. 2,
the most efficient method 18 “X" checking from
given points on each side rail.

The most convenient way to check frame align-
ment, particularly when body is on chassis is by
marking on floor all points from which measure-
ments should be taken.

Select a space on the floor which is comparatively
level. If cement floor, clean so that chalk marks
will appear underneath the points of frame to be
checked. If a wooden floor, it is advisable to lay a
sheet of paper underneath the vehicle and tack in
place, dropping a plumb-bob from each point
indicated in Fig. 2, mark flooring directly under-
neath plumb-bob. Satisfactory checking depends

upon the accuracy of marks with relation to the
frame.

To reach points shown that have been marked,
have vehicle carefully moved away from layout on
floor, and proceed as directed in the following
paragraphs:

1. Check frame width at front and rear ends using
corresponding marks on floor. If widths
correspond to specifications given draw center
line full length of vehicle half way between
marks indicating front and rear widths. If
frame width is not correct lay out center line
as follows:

If center line cannot be laid out from check-
ing points of ends of frame, it can be drawn
through intersection of any two pairs of equal
diagonals. If the extreme front end of frame
1s damaged, center of front end of frame can
be located from point exactly midway between
radiator support bolts.

2.  With the center line properly laid out, measure
distance from it to opposite point marked over
entire length of chassis. If frame is in proper
alignment, measurement should not vary more

then 14 at any station.

3. To locate point at which frame is sprung
measure diagonals marked “AB" “BC" “CD".
If the diagonals in each pair are within 1§, -
that part of the frame included between points
of measurements may be considered in satis-
factory alignment. These diagonals should in-
tersect within 14’ of center line. Any varia-
tions of more than 14’ indicates misalignment.
[f the measurements do not agree within the
above limits, it means that correction will have
to be made between those measured points that
are not equal.

Straightening Frame

In the case where the bending or twisting of the
frame i1s not excessive, the frame may straighten.
This should be done cold, excessive heat applied
to the frame might change the structure of the metal
and weaken the frame. For this reason it is recom-
mended that badly damaged frame parts be re-

placed.

Front Axle Alignment

 After it has been determined that the frame is
properly aligned, the front axle alignment with
frame can be checked as directed below.

The front axle is square with the frame if the
distance between the front and rear axle is the same
on both sides, and the distance from center of the
upper spring bushing to front axie on both sides
are equal.
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FIG. 2—FRAME ASSEMBLY

FRAME SPECIFICATIONS

Forabiie: ooz oo on s o5 o 6 56 g £ 0 6 8 AVE 8 38 % 509 00 55 55 500 8 £ 8 § b S5 SAE 1025
Depth, Masimiiie o oo s s 60 te s oot soa e suissams sy sss s 4.186".
Thickness MaXimum . . . ... cu oottt e e e 083'/-.093""
Flange Widths . sscnuvssmmiossonmm s meaos s o0as 02 S p s 365540 134"
Length: oo omissnsmes st s B gss os 0855 A0 EH SO0 E F § 5 RS .. 122347
Width

Front. .. e 2914"”
REar. . . e, 2914"
Number Cross Members. .. ................... 5-K" member at Rear
WWBIBRE, . .. . < v v v v e o e o madins 8 6w 008 755 5 600G 056 o S0 8 63 88 140 Ibs
Wheel Base. . ... ... .o 80"

Tread

Front........ ..o -4814""-with combat wheels 49"

Rear. . ... ... .. . i 4814"-with combat wheels 49"
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SPRINGS

The specially designed springs used on this
vehicle are constructed of chromium alloy to stand
the severe service to which they may be subjected.

Front Springs

The front sprin%s Fig. 1 are the semi-elliptic type,
3614’ long and 124’ wide. There are eight leaves
in each spring, seven leaves being of the parabolic
shape with No. 2 leaf military wrapped over the
eye of No, 1 leaf. The ends of the leaves are turned
down to eliminate squeaks. Each spring is equipped
with four rebound clips 11{" wide.

The front springs appear to be identical.in con-
struction, nevertheless, they are different in load

carrying ability.

. The left spring requires a load of 525 Ibs. for a
%'’ camber. The right front spring requires a
load of 300 lbs. for a %"’ camber. This difference
1s required due to the extra weight on left side of
vehicle. The left spring can bhe identified by letter
“L’ painted on lower side at front on second leaf.

The front end of the front springs are shackled,
using the "U" type shackle with threaded core
bushing. The rear end of the spring is bronze
‘bushed and is pivoted by a pivot bolt in the bracket
on the frame. A ‘torque reaction spring stabilizes
the torque of the front axle.

" The spring saddles on axle are welded in place
to the underside of axle housing and springs are
held in that position through ‘“U” bolts, using the
‘center spring bolt inserted in spring saddle to
prevent the shifting of the axle.

FI1G. 1—LEFT FRONT SPRING AND
SHOCK ABSORBER

‘Wlllyl Fard

Part Part
No Nbo. Name

As1204 Front Shock Abaorber Bracket and Shaft
Apsembly Left (A-1205 Right)
A-160 GPW-]1B043

Shock Absorber Assembly
437036 GPW-18080 Shock Absgorber Mounting Pin Bushing
A-481 GPW.LH783

Rubber)
Axle Bumper
34848-S Spring Clip Nut Lockwasher

33372 GPW.5456 ront Spring Clip Nut
A-6066 GPW-5588 Torque Reaction Spring Assembly

A-57T6 GPW-ST056 Front Axle to Spring Clip, Left

A-812 GPW-5311 Front Spring—Left (Ford GPW-5310;

Willys A-613 Right)

Z
o

Om~IRC WK
L

Rear Springs

The rear springs Fig. 2 are semi-elliptic, 42’/ long,
134’ wide, 9 leaves with 4 rebound clips 114"/ wide.
The spring leaves are the parabolic type with No.

2 leaf military wrapped around eye ends of No. 1
leaf. The ends of each leaf being turned down

to eliminate squeaking.

The front end of the rear spring is bronze bushed
and is pivoted by a pivot bolt at frame bracket,
flexible ““U" shackles are used at the rear.

The spring saddles are welded to the underside
of rear axle housing and the center spring bolt is
used to prevent shifting of the axle. The spring
15 held in position by two "“U” bolts over the

axle.

F1G. 2—REAR SPRING AND SHOCK ABSORBER

Willys Ford

Part Part
No. No, No. Name
1 637838 GPW-18080 Shoﬁk b..:.:iiorber Maunting Pln Bushing
ubber

2 A-481 GPW-5783 e Bumter

3 A-484 Rear Shock Ahsorber Bracket and Shaft
Awembly (A-488—Right)

4 A-170 GPW-18030 Shock Absorber Assembly—Rear

5 A-814 GPW-5580 Rear Spring

8 A-578 GPW-5705 Rear Axle to Spring Clip

7 A-B71 GPW-54480 Rear Spring Clip Plate and Shaft Assem.
?{lﬂ hE]Furd GPW-54560: Willys A-6712

8§ 339372 GPW-5450 Rear Spring Clip Nut |

9 5838 J4848-5

Rear Spring Clip Nut Lockwasher

Spring Shackles and Pivot Bolts

The spring shackles are of the “U" type, Fig. 3
with threaded core bushings using right and left
hand threads, depending at which position they are
to be used in the chassis.

The bushings are anchored solidly in frame
bracket and spring eyes and the oscillation taken
between the threads of the "U' shackle and the
inner threads of the bushing. The lubrication of
the shackle bushings is very important, and should
not be neglected, or excessive wear of the bushings
and “U” shackles will occur.

There are six bushings used with right hand
threads and two with left hand threads. The
right hand threaded type bushings have plain
hexagon head. The left hand threaded bushings
have a groove around the head, Fig. 4.
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The two left hand threaded U’ shackles can be
identified by a forged boss on the lower shank of the
shackle identifying the left hand thread Fig. 4.
These two left hand threaded “U" shackles are
used at the left front spring and the right rear
spring, with the left hand threaded end at the spring
eyes.

FIG. 3—SPRING SHACKLE—Left Front Spring

Willys Ford
Part Part
No. No. No. Name
1 635532 GPW-5463 Spring Shackle Bushing Assembly (Left
hand Thread,
2 634432 GPW-.5464 Spring Shackle Bushing Assembly (Right
hand Thread)
3 A-612 GPW-5311 Front Spring Assembly—Left
4 A-515 GPW-5481 Spring Shackle Grease Seal
5 - GPW-5778 Spring Shackle U-Bolt(Left hand Thread)
6 A-1252 GPW-5482 Spring Shackle Grease Seal Retainer

FIG, 4—SHACKLE & BOLT

The “U" shackles are installed so that the bush-
ing hexagon heads are to the outside of the frame.
When making installation of a new “U" shackle
or shackle bushing the following procedure should
be followed.

Install shackle grease seal and retainer over
threaded end of shackle up to the shoulder. In-
sert new shackle through frame bracket and eye of
spring. Holding ““U”’ shackle tightly against frame,
start upper bushing on shackle, care being taken
when it enters the thread in the frame that it is not
cross threaded. Screw bushing on shackle about
halfway, and then start lower bushing holding
shackle tightly against spring eye and thread bush-
ing in approximately halfway, then alternating from
top bushing to lower bushing turn them in until the
head of the bushing is snugly against the frame
bracket, and the bushing in spring eye is 14" away
from spring measured from inside of hexagon head
to spring.

Lubricate the bushings with high pressure
lubricant and then try the flex of the shackle, which
should be free. If shackle is tight it will be detri-
mental to the bushings as well as to the spring
and it will be necessary to rethread the bushings on
shackle.

Remove and Replace Spring

To remove a spring raise the vehicle, then place a
stand jack under frame side rail, adjusted to a
distance so that the load is relieved on the spring
and yet the wheels still rest qn the floor, remove
the four “U" bolt nuts and lock washers. Remove
spring plate or torque spring. Lower jack at side
rail so that the spring is free from axle.

Remove pivot bolt nut and drive out pivot bolt
from spring bracket and bushing Fig. 5.

Remove bushing from “U" shackle.

To install spring, replace pivot bolt first and then

e “U” shackle bushing. Raise jack and place
center bolt in spring saddle and install “U" bolts
and nuts. “U” bolt nut, torque wrench reading,
50-55 ft. Ibs., when torque reaction spring is used,
60-65 ft. Ibs. Spring pivot bolt nut, 27-30 ft. lbs.

\;ﬁ

A

s Ll i

FIG. 5—SPRING BOLT—Right Rear Spring

Willys Ford
Part Part
No. No. No. Name
1 5021 72034-S Cotter Pin
2 6436  34033-S Spring Bolt Nut
3 A-614 GPW-5560 Rear Spring Assembly—Right
4 350039 = GPW-5781 Rear Spring Bolt Bushing
5 384228 GPW-5468 Spring Bolt
6 392909 353027-A1-S7-8 Grease Fittings
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Shock Absorbers

The shock absorbers, Fig. 6 provide a much
smoother ride by dampening the spring action as
the vehicle passes over irregularities in the road.

The shock absorbers are the direct action type,
two-way control and adjustable. The range of
adjustment is four turns. To adjust the shock
absorber, remove the lower end from the spring
plate, push the unit together to engage the adjust-
ing key and turn in a clockwise direction until the
limit of the adjustment is reached. Holding ad-
justing key in slot, turn lower end anti-clockwise
two turns. This is the average adjustment. Turning
the adjustment to the right, or clockwise, gives
a firmer control for rough roads, while turning in
the opposite direction gives a softer control, allow-
ing faster spring action. Should squeaks occur in
the rubber mounting bushings, do not use mineral
oil or rubber lupticant, but add a flat washer on
the mounting pins to place the bushing under
pressure and prevent movement between the rub-
ber and the metal part.

To install shock absorbers, install inner mount-
ing rubber bushing on both upper and lower
bracket pins, install shock absorbers, install outer
bushings, flat washer and then compress, inserting
cotter key and spreading it to hold washer in
proper position.

The shock ébsorber is sealed at the factory with
the proper amount of fluid and is non-refillable.

\ ﬂ Adjusting

‘ /_ Plate Slot

L

Sketch shawing shock absorber
before engaging adjusting slot
and key.

Sketch showing shock absorber
completely collapsed with ad-
justing key engaged in adjust-
ing plate slot.

FIG. 6—SHOCK ABSORBER
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SPRING TROUBLES AND CAUSES

SYMPTOMS

Spring Breakage—At center Bolt........... ...

Main Leaf Breakageon Ends................

Excessive Wear on Shackle Bushings

Shock Absorber Noise. . ........ ...

Shock Absorber Control..............

iiiiiiiii

PROBABLE CAUSES

Loose Spring to Axle Clips

Tight Shackle or Pivot Bolt
Shock Absorber Control Weak
Poor Lubrication

Spring Rebound too Great

Inside Spring Eye Opened Up
Bushing Improperly Installed
Lack of Lubrication

Worn Bushings .

Lack of fluid

Damaged Cylinder

Loose Mounting Brackets
Mounting rubber bushings worn out

Adjust
Lack of Fluid—replace shocks

SPRING SPECIFICATIONS

Front Spring:

Make...... ... .. .. ... ... L. Mather
TypeLeaf....... ... ... .. ...... .. Parabolic
Length Center to Center of Eye...... ... 36147
Width.......... ... 134”
Number of Leaves., . ....................... 8
Front Eye Center to Center Bolt........1814"
Rear Eye Center to Center Bolt. .. .. ... 1814
[Left Camber under 5251lbs........... .. ... 5"
Right Camber under 390 lbs............... s’
Rear Eye Bushed

Bushing Size.......... 184" long 1.D., .5655"

Rebound Clips. . . ... ......7. ... ... . ... 4

Rear Spring:

Make...... ... ... . . . . Mather
TypelLeaf.. ... .. ...... .. .......... Parabolic
Length........ ... ... ... ... . ... . ... 42"
Width.... ... ... ... 1347
Numberof Leaves. . .......... ... ... ...... 9
Rebound Clips.......... ... ... .......... 4
Camber under 800 1bs.. . . ....... ... ...... 7
EvetoCenter Bolt...................... 21’/

Front Eye Bushed

Shock Absorber Specifications

Make.......... Front-Monroe. . ... Rear-Monroe
Type.............. Hydraulic..... .Hydraulic
Action. ............ Double........ Double
Length Compressed . 102" . .. ...... 119"
Length Extended. . .16 ... ......18%"
Adjustable. ........ Yes........... Yes
Mountings. ........ Rubber........ Rubber
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BODY

The body is of all-steel construction with mount-
ings that provide a secure attachment to the frame.

All major panels are of No. 18 gauge steel. All
open edges of panels are turned under, reinforced
and flanged to give inherent strength. The panels
are completely reinforced with ‘“U” sections and
welded. All component panels are seamed and

welded together. |
Body is insulated from frame with live rubber

and fabric insulator shims placed between body
and frame and held in place with body bolts.
The instruments and controls mounted on in-
strument panel are within clear view and easy reach.
Brass plugs have been placed in the left and
right front corners to drain the floor.

Axe and Shovel .

The axe or shovel can be removed or installed
individually. The removal is apparent for they
are held in place by fabric straps.

When installing the axe, turn the bit or blade up
and place the handle in the front clamp, then in-
sert the blade in the sheath after which pull up
the clamp under the axe head and strap in place.

To install the shovel, turn the face against the
cowl and place it in the strap on the cowl side.
Next wrap the fabric strap through the handle and
over the grip then between the grip and side of
body; through the footman loop; over the outside
of the grip and then buckle. This will hold the
shovel forward securely in the strap on cowl side.

Windshield

The windshield and frame assembly provides
for lowering entire assembly down on top of hood
and also for opening and closing windshield for
ventilation, when assembly is in upright position.

To lower windshield down on top of hood, loosen
thumb screws on cowl so windshield can pivot and
release two clamps holding tubular frame to in-
strument panel. When assembly is lowered onto
hood fasten in place with hooks that are attached

to the sides of hood.

To adjust windshield for ventilation, loosen the
two wing nuts on upper brackets on each side of
windshield, then entire frame assembly can be
swung outward, anchor in position by tightening
the wing nuts.

To Replace Windshield Glass

To replace windshield glass the following pro-
cedure should be followed:

1. Remove screws in each side of windshield
adjusting bracket at top.
Bend down lip on left hand outer end of hinge
at top.
Open windshield sufficiently to clear windshield
frame and slide assembly off of hinge to left.
Remove the three nuts and bolts which hold
the upper glass channel to frame.
Remove upper glass channel.
. Withdraw glass from frame,

The replacement of windshield glass is the
reverse of the above operations excepting that there
should be new glazing tape used around the glass.

Windshield Seal

Windshield frame is sealed, when in closed
position, by tension of special rubber seal against
the tubular frame. The cowl seal, which is attached
to the tubular frame is sealed when the clamps
attaching frame to instrument panel are in locked

So ok W

- position.

Top

- To nstall the canvas top, it 1s necessary to
loosen the two thumb screws at the pivot bracket,
then slide tubing back out of front bracket, place in
rear bracket and tighten thumb screws, allowing
front bow to drop down over seats.

Attach canvas cover to top of windshield by the
fasteners, then stretch canvas over bow and down
to body back panel, placing the straps in the metal
loops attached to body panel, stretch top and
buckle straps. Next, raise front bow and assemble
in the three bow flaps. The canvas top is carried
under right front seat and held in place by straps.

F1G, 1—SHOVEL AND AXE MOUNTING
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TOOLS

Click here for Numerical Index of Tools

The manufacturers of the mechanical units used
in this vehicle recommend the use of special pre-

cision tools, assembly jigs, gauges and close inspec-
tion of each part for assurance of proper operation
and maximum service from each unit,

When necessary to perform a major operation

on any mechanical unit special tools facilitate dis-
assembling, checking and reassembling of the unit.

To aid the mechanic 1n performing satisfactory
repairs, we suggest that tools as listed in this section
or their equivalent be available when making

major repairs.

OPERATING INSTRUCTIONS FOR SERVICE TOOLS

Supplied by Kent-Moore Organization
Detroit, Michigan

KMO-104—UNIVERSAL JOINT SNAP RING

PLIERS. A special tool with jaws shaped to

facilitate the removal and replacement of universal
joint retainer rings.

J=270-1—DRIVER HANDLE. A heavy duty
driving handle with a threaded end, on which can
be mounted various adapters for removing and

replacing bearing cups, oil seals, etc.

KMO-355—FEELER GAUGE SET. This
feeler set consists of a number of blades, mounted
in a suitable holder. The blades furnished total
.040”. The combination of blades provided here-
with, will be found extremely useful in checking
and reconditioning axle assemblies.

KMO-358—DRIVE PINION NUT WRENCH.

This wrench is made to fit the retaining nuts that
hold the several drive flanges to their splined shafts.
The nuts are assembled very tightly and a heavy

shank is necessary on the wrench in order that the

nut can be loosened from its it by a number of
smart blows by a lead or copper hammer. This
wrench consists of a 114" double broached hexagon
socket, and a 15" hinged handle.

J=-589-S—DRIVE PINION SETTING GAUGE
SET—-consists of :

1 J-589-1—Spindle and Micrometer Assembly

2 J-589-10-1—Locating Discs |

1 J-589-H-1—Clamping Plate for Hypoid
Attachment

1 J-589-H-5—Clamp Screw

1 J-589-10-2—Offset Plate for checking Hy-
poids

2 J-589-H-3—Hex Head Cap Screws

2 8’ Std. Plain Washers

1 J-589-SX—Master Gauge for Micrometer
checking .
1 J-589-B-1—Carrying Case

The rear axle pinion must be adjusted properly
before any attempt is made to adjust the ring gear
or differential. The ground face of the pinion is
etched with its correct setting. The marking may
be zero (0) minus.(—) or plus (¢). To determine
the pinion setting, remove the differential and ring
gear assembly. Bolt the clamping plate H-1 and
screw H-5 across the open end of the axle housing
in such manner that the hypoid (offset) plate, detail

- J-589-10-2 is clamped firmly to the end of the pinion.

Next, place the locating discs, detail J-583-10-1 on
each end of the micrometer spindle body and
lower into position in the differential side bearing
bores. Run the micrometer spindle down until
the end contacts the free end of the hypoid offset
plate, detail J-580-10-2. Rock the tool gently,
adjusting the micrometer until it just drags
slightly when rocked through a small arc, and note
the reading on the micrometer spindle. A pinion
marked “’0"’ when properly adjusted, should show
a micrometer reading of .719’". A pinion marked
“plus 2" when properly adjusted should show a
micrometer reading of .717”. A pinion marked
(-4) should show a reading of .723’" when properly
adjusted. If pinion setting is not correct it will be
necessary to- remove the drive shaft flange, the

pinion forward bearing cone, and the pinion, and
remove or add shims as required between the rear

bearing cup and the housing.

J-780—DRIVE PINION AXLE. AND TRANS.-
FER UNIT FLANGE HOLDING TOOL. Used
while removing the drive pinion flange to keep the
pinion shaft from turning, and assists materially
when removing or replacing the pinion shaft nut.
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HM-872-S—DIFFERENTIAL SIDE BEAR-
ING AND DRIVE PINION FLANGE RE-
MOVER SET. This tool consists of a Puller Body,
with an adapter plug HM-872-4 for use when re.
moving side bearings, and a screw-end adapter
sleeve HM-872-5-3 for use in removing Drive
Pinion Flange. The fingers of the tool can be
adjusted to the part being removed by means of
the hinged yoke and thumb screw. Keep screw
threads thoroughly lubricated during operation of
the tool, and tap head of screw with a lead hammer
in order to assist in removal. This same tool, when
used with HM-872-5-4 Adapter, will remove the
dust shields from Transfer Case Brake Drum Flange

~and Drive Flange.

J-881-A—UNIVERSAL JOINT ASSEMBLY
AND DISASSEMBLY TOOL consists of Tool
Assembly, composed of C-clamp, Screw and Swivel,
and detail [-881-6 Cup for receiving the roller
bearing assemblies of the universal joint trunnion,
while removing. To use the tool as a replacer,
place bearing and retainer assemblies on each end
of pin and press together until the assembly can
be placed in the joint. Leave tool in place until
the U-clamps at each end of the trunnion are
pulled up just tight enough to keep bearings from
slipping out of place. Then remove tool and finish
tightening U-bolts. When disassembling 2 joint
‘place J-881-6 cup on lower plug of tool. Remove
snap rings from their seats. Assemble tool to joint
and turn down on screw until bearing retainer and
.needle rollers come free into the cup. Then reverse
the tool, and press on end of pin until opposite
bearing retainer and rollers drop into the cup.
By tusing the tool in this manner the danger of
losing rollers or dropping them is eliminated.

HM-914—REMOVER PLATES FOR RE
MOVING BEARING CONE NEXT TO DRIVE
PINION HEAD. The split halves of this tool
are assembled to the drive pinion bearing, and
bolted in place. By means of an arbor press, the
pinion shaft can be pressed through the bearing.
[f an arbor press is not available, a suitable hand
press can be devised by using Tool No. J-1759 with
a pair of 34" x 8 standard thread bolts, that are
furnished with the tool.

J-9M3—FRONT AXLE OUTER OIL SEAL
REMOVER. The legs of this tool are made of

tempered spring steel, and when compressed by
hand, can be readily inserted behind the oil seal.
A few taps by a hammer on the tie bar of the tool
readily removes the seal.
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SE-1066—RING GEAR BACK LASH CHECK-
ING ATTACHMENTS~—consists of :

1 SE-1066-2—Clamp

1 SE-1066-3—Connection for dial indicator
with back mounting lugs |

1 SE-1066-1—Sleeve

These attachments allow a dial indicator to be
set up so that the contact button of a dial indicator
will come tn contact with one of the gear teeth.
As the ring gear is rocked back and forth by hand,
the dial indicator will show the amount of back-

lash between the ring gear and pinion.

SE-1094-5—DIAL INDICATOR. Not fur-
nished with SE-1066 Attachment Set, but can be
ordered extra if desired.

J-1375-S—FRONT PINION SHAFT FLANGE
AND AXLE SHAFT FLANGE REPLACER.
Under no circumstances should this flange be
driven into place because of the possibility of
damage to other parts of the unit. To operate place

the Aange in position on its shaft. Next, screw the

socket adapter on end of pinion shaft, first placing
the spacer washer between tool and end of shalft.
Operating outer sleeve of the tool pushes the flange
squarely and safely into place. Be sure the threads
of tool are lubricated before each installation.
Tool when used with adapters, S5-1 and S-2 will
also replace Transfer Case Brake Drum Flange
and Main Transmission Drive Gear.:

J-1436—WHEEL BEARING CUP AND OIL
SEAL AND UTILITY PULLER. This item is a
general utility tool with a wide range of uses such
as removing otl seals, bearing cups, etc. Fingers
are expanded or retracted by merely turning the
handle right or left. A heavy sliding knocker
that guides on the tool shaft and strikes against
a lug welded to end of shaft, provides powerful
leverage 1n removing parts pressed in place in
various assemblies.

J-1735—FRONT AXLE SHAFT FLANGE
PULLER. The puller body is so designed that its
legs straddle the shaft and fit the under side of the
Hange. By turning down on the screw the flange
is readily removed. In case of an exceptionally
tight it a few light blows with a lead hammer
while the screw is under tension, will aid materially
in the amount of effort required to free the flange.
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J-1742—DRIVE PINION OIL SEAL RE-
MOVER. This tool was designed to remove the
oil seal without removing the pinion or differential.,
Consists of a body with a center puller screw, and
four floating hooked fingers. To operate, turn
the fingers so they will slide through the opening
between the shaft and the oil seal, and when in
position, turn the finger ends into the locking slots
in the tool body. When fingers are in position the
striking sleeve is propelled against the head of the
center shaft until the oil seal is free of its seat in
the housing. Illustration shows a screw to push
against end of pinion shaft but this design has been
changed to a headed shaft with a sliding knocker.

J-1743—DRIVE PINION OIL SEAL AND
FRONT HUB OIL SEAL REPLACER. De-
signed to replace the oil seal without damage, and
with the pinion in place.

J-1744—FRONT AXLE WHEEL BEARING
ADJUSTING NUT WRENCH AND HANDLE.
This hollow wrench is designed with a pilot guide
ring on the inside of the body to prevent the
wrench from slipping off the thin adjusting nuts.
This construction permits tremendous pressure
being applied without danger of the wrench slip-
ping off and injuring the operator.

J-1751—KING PIN BEARING CUP RE-
MOVER AND REPLACER AND FRONT AXLE
SHAFT OUTER OIL SEAL REPLACER. Con-
sists of a driver head and handle for removing the
bearing cup, and an adapter ring, J-1751-3,
for replacing the cups without damage. This tool
is:_]alsolused in replacing the front axle shaft outer
o1] seal.

J-1752—FRONT AND REAR AXLE SHAFT
INNER OIL SEAL REMOVER. Consists of a
screw with hinged ear, a cross bar and forcing nut.
This oil seal is readily removed by slipping the
hinged ear through the seal, and pulling it forward
into position. A cross-bar assembled over the

puller screw serves as a plate over the differential -

bore. As the forcing nut is turned down against
the cross bar, the seal is removed from its position.

J-1753—FRONT AND REAR AXLE SHAFT
INNER QIL SEAL REPLACER. This is a special
driver designed to replace the o1l seal without
damage. The tool has a short shank to enable it
to be operated in the confned area of the axle
housing. A short mallet must be used because of
the confined area in which to operate, See also
J-1763-3 Adapter.

J-1753-3—FEED SCREW ADAPTER FOR
USE WITH J-1753. In the event that a short
mallet is not available, the Axle Shaft Inner Oil
Seals can be installed in the following manner:—

Place an oil seal on J-1753 pilot. Slip the socket

end of feed screw over the shank of J-1753.
Assemble disc J-270-14 to the threaded end of
feedscrew: By turning the hexagon end of feedscrew
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with an open end wrench, the o1l seal 1s forced into
position, the thrust being taken by disc J-270-14
mounted in the opposite side of the differential
opening.

J-1761—DRIVE PINION BEARING CONE
REPLACER FOR CONE MOUNTED NEXT
TO PINION HEAD. Use of this tool prevents
the drive pinion bearing cone from being damaged

- while being installed on the pinion shaft, and

eliminates the danger of scoring or shearing the
shaft or of chipping the cone.

J-1763—DIFFERENTIAL SIDE BEARING
CONE REPLACER HEAD. Designed to operate
with J-270-1 Handle. This tool pilots in the hole
in the differential case and is so designed that the
pressure is taken directly on the cone. The cone
can either be tapped or pressed into place, and
when properly used, the tool will eliminate all
danger of distorting the bearing roller cage.

J-1764—PAIR OF HOOKS FOR REMOVING
FRONT SPINDLE LOCK WASHERS. The lock
washer which is placed between the bearing adjust-
ing nut and the lock nut has a tongued ear that
rides in the spindie keyway. Removal is sometimes
difficult because of housing interferences, and these
hooks will materially assist in withdrawing the
washer from the spindle. '

J-1765—BRAKE ECCENTRIC ADJUSTING
TOOL. This tool has two rectangular slots to fit
the eccentric adjusting lugs on brake shoe anchor
pins. The tool is designed to operate with box .
type wrenches such as are supplied with mechanics

hand tool sets.

KMO-410—TRANSFER CASE MAIN SHAFT
SNAP RING REMOVING PLIERS. These
pliers with knurled lugs allow the snap ring to be
expanded out of its groove in the shaft and readily

remaoved. -

HM-872-S-4 — ADAPTER — TRANSFER
CASE BRAKE DRUM FLANGE AND DRIVE
FLANGE DUST SHIELD REMOVER. This

adapter fits on the end of the main screw of
HM-872-S puller and allows dust shields to be

quickly removed. .

J-1375-S-1 —ADAPTER— TRANSFER
CASE MAIN DRIVE GEAR REPLACER. The
main drive gear should never be pounded into place
because of ‘danger of damage to the internal
mechanism of the transmission. Use this adapter
in connection with the regular shaft of tool J-1375-5
to force the gear into place. |

J-1375-S-2 —ADAPTER — TRANSFER
CASE BRAKE DRUM ASSEMBLY REPLACER.

The brake drum assembly should never be pounded
into place because of almost certain damage to
connecting parts. Using this adapter in connection
with the regular shaft of tool J-1375-5, the drum
assembly is forced into place by screw feed safely
and quickly.

M
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J-1375-6—ADAPTER SLEEVE. Required as
a spacer sleeve when using either J-1375-S-2 or
J-1375-S-1 in replacing brake drum and main

drive gear.

J-1748—TRANSFER CASE MAIN SHAFT
FRONT BEARING REPLACER. The nose of
this tool is specially designed to allow the bearing
to be installed without damage. A copper, lead,
or rawhide mallet should be used when replacing.

J-1749—TRANSFER CASE MAIN SHAFT
FRONT CONE REMOVER. In order to dis-
assemble the main shaft to remove from the case,
use this wedge shaped tool. Insert the tool between
the front bearing and the gear, and tap the tool
with a lead, copper, or rawhide mallet until the
bearing is wedged oft the shaft.

J-1754—TRANSFER CASE REPLACER FOR
MAIN SHAFT BEARING CUPS, FRONT AND
REAR. This tool is designed so that the cups are
. seated in exactly the proper distance in the bore.
Strike shank end of tool with lead, copper, or raw-
hide mallet until the stop shoulder bottoms, when
replacing front bearing cup. Rear bearing cup
protrudes slightly on outside of case when properly

seated.

J-1755—TRANSFER CASE FRONT BALL
BEARING REPLACER. This tool was designed
to drive the ball bearing into place in the front

bearing cap. The driver end of the tool contacts

the outer race only and will not injure the bearing
while installing. Use a lead, copper, or rawhide
mallet with the tool. This tool can also be used for
wheel hub inner bearing cone and oil seal.

J-1756—TRANSFER CASE OIL SEAL RE.-
PLACER. A specially designed tool with a pilot
head to hold the oil seal while starting and to drive
the seal in place without damage. Used for both
front and rear bearing caps. A lead, copper, or
rawhide mallet should be used with this tool.

J-1757 — TRANSFER CASE SHIFTER
SHAFT OIL SEAL ASSEMBLY TOOLS. Con-
sists of J-1757-1 Driver and J-1757-2 Pilot. The
tapered pilot is placed on the end of the shifter
shaft and allows the oil seal to be expanded grad-
ually and uniformly as it is driven into position.
Without the use of this tool, serious damage could

result to the seal. When assembling shifter shaft,

the pilot is also useful.

J-1758—SPEEDOMETER GEAR BUSHING
REPLACER. The speedometer gear shaft rides
in a small hardened bushing that is difficult to
replace unless this special pilot driver is used.

J-1759—TRANSFER CASE BRAKE DRUM
AND MAIN DRIVE GEAR PULLER SET.

Tool can also be used as a hand press in connection
with HM-014 for removing axle drive pinion bear-
ing cone,

Tool consists of J-1759-1 Body; J-1759-2 Main
Puller Screw; J-1759-3 Pair of Socket studs and
check nuts for use in removing brake drum; two
%' x 8" bolts for use with HM-914 in removing
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drive pinion bearing; two 3¢’ x 134’ screws, nuts,
and washers for removing Bantam type brake
drum; and one pair of J-1758-5 Fingers and Nuts
for removing transmission main drive gear. The
body of this tool 1s slotted at each end, and various
adapters can be added to make it a utility puller
with a wide range of application.

J-1766—TRANSFER CASE FRONT AND
REAR BEARING CAP OIL SEAL REMOVER.
These oil seals are mounted tight against a shoulder
and this specially designed drift provides a quick
means of removal. - .

J-1767—TRANSFER CASE MAIN SHAFT

SNAP RING INSTALLING SET. Consists of
J-1767-1 pusher tube and J-1767-2 tapered thimble.
The thimble pilots on the end of the shaft. The
snap ring is started on the small end of the tapered
part of the pilot. The forcing sleeve is used to
force the ring on the shaft and into its groove.

J-1768—TRANSFER CASE IDLER GEAR
THRUST WASHER LOCATOR. There 18 a
thrust washer on each side of the case and without
this tool it i1s difficult to assemble the idler gear
cluster and at the same time keep the thrust

washers from slipping out of position. To operate,
place a film of grease on each thrust washer to help

hold washer to case. Next, start the cluster gear

- shaft into the case, and it will help hold the washer

in position on that side of the case. Place tool
J-1768 through hole on opposite side with small
end of tool centered into thrust washer. Install
the gear cluster, push shaft through gear cluster,
and it will pick up the opposite thrust washer and
at the same time push the locator tool out of the

way.

J-1769—TRANSFER CASE IDLER GEAR
SHAFT DRIFT AND SHIFT LEVER PIN
INSTALLING PILOT. This tool has a dual use.
It is useful for forcing the idler gear shaft out of-
position, The same tool assists materially to
locate the shift levers and springs as a pilot, which
is pushed out of the way as the shift lever pin 1s

pushed into position.

J-1770—TRANSFER CASE FRONT AND
REAR DRIVE FLANGE DUST SHIELD RE-
PLACER. This tool is a pilot driver correctly
machined to allow the dust shields to be replaced
without damage. Use a lead, copper, or rawhide
mallet with this tool. This tool can also be used to
replace wheel hub oil seals.

J-1771—TRANSFER CASE FRONT BEAR-
ING CAP SNAP RING REMOVER SET. Tool
consists of J-1771-SA-1 tool to force snap ring out
of groove, and J-1771-SA-2 hook to assist detail
1. This snap ring fits in an internal groove and is
exceedingly difficult to remove with ordinary tools.
To operate, pry one end of the snap ring out of its
groove far enough to enter hook. When one end
of the snap ring is free, it can be grasped by a pair
of pliers and pulled out of the cap.
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J-1772—TRANSFER CASE FRONT BEAR-
ING CAP SNAP RING REPLACER SET. Tool
consists of the following parts:—]J-1772-SA-1 sub-
assembly into which ring is loaded and expelled
into its groove; J-1772-SA-2 loading driver; ]J-
1772-5 tapered loading sleeve.

To operate, place J-1772-SA-1 bottom side up in
a vise, or with the handle protruding through a
hole in the work bench. Next; place J-1772-5
tapered loading sleeve with large opening upper-
most over the recessed collar of J]-1772-SA-1.
Then drop the snap ring into loading sleeve
and use J-1772-SA-2 loading driver to put
the ring through the tapered hole and into the
recessed counterbore in J-1772-SA-1. With the
snap ring installed in J-1772-SA-1, place the tool
in position in the transfer case housing. Hold the
outer case of the tool tight against the housing
and strike the floating plunger smartly with a lead,

copper, or rawhide mallet to expel the snap ring"
into its seat.

J-1773—TRANSFER CASE FRONT BEAR-
ING CUP REMOVER. After the main shaft cone
has been wedged forward on the shaft (see tool
J-1749 instructions) it is necessary to push the
bearing cup out of the case in order to remove the
shaft. Slide gear toward inside of case and insert
tool J-1773 between the gear and the bearing cup.
By driving on end of shaft with rawhide mallet,
the cup is forced out of the case.

J-1774—TRANSFER CASE SPEEDOMETER
GEAR SHAFT BUSHING REMOVER. (Not
illustrated) No special tool has been provided for
this purpose. Should service be required, any
standard ‘“Easy-Out”, or tapered type stud ex-
tractor with a capacity of 14" diameter, can be
used to extract the bushing.

St sl Ll s

FIG. 1—SERVICE TOOLS
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NUMERICAL INDEX
SERVICE TOOLS REQUIRED FOR TRANSFER CASE

Supplied by Kent-Moore Organization, Detroit, Mich.
Willys No. K-M No.
A-6218 KMO-410 Transfer Case Main Shaft Snap Ring Removing Pliers...............

A-6200 HM-872-S-4 Adapter—Transfer Case Brake Drum Flange and Drive Flange Dust
Shield Remover—works with HM-872-S ........................
A-6201 J-1375-S-1 Adapter—éTransfer Case Main Drive Gear Replacer. Operates with tool
L A A
A-6202 J-1375-S-2  Adapter—Transfer Case Brake Drum Assembly Replacer. Operates with
E00L JoABTDED . v oo iuinsinnsis fon s onshl ubn Bl e BhdBTAb) & /3 B 50,58 (0T

A-6203 J-1375-6 Sleeve required with J-1375-S-1 and J-1375-S-2 when rep]acmg Transfer
Case Main Drive Gear and Transfer Case Brake Drum. .

A-6204 J-1748 Transfer Case Main Shaft Front Bearing Replacer..................
A-6206 J-1749 Transfer Case Main Shaft Front Cone Remover. ....................
A-6206 J-1754 Transfer Case Replacer for Main Shaft Bearing Cups, Front and Rear.
A-6207 J-1755 Transfer Case Front Ball Bearing Cup Replacer. ....................
A-6208 J-1756 Transfer Case Bearing Cap Oil Seal Replacer.......................
A-6209 J-1757 Transfer Case Oil Seal Assembly Tool Set for Shifter Shaft...........
A-6210 J-1758 Speedometer Gear Bushing Replacer. .............cooiii it
A-6211 J-1759 Transfer Case Brake Drum and Main Drive Gear Puller Set. Tool can

also be used as a hand press in connection with HM-914 for removing
Diive Pinioil Bearing CoMe. . ..o wopiiisss sningmisons 4 nbibiadis i 65 tds s

A-6212 J-1766 Transfer Case Front and Rear Bearing Cap Oil Seal Remover.........
A-6213 J-1767 Transfer Case Main Shaft Snap Ring Installing Set..................
A-6214 J-1768 Transfer Case Idler Gear Thrust Washer Locator....................
A-6215 J-1769 Transfer Case Idler Gear Shaft Drift and Shift Lever Pin Installmg Pilot
A-6216 J-1770 Transfer Case Front and Rear Drive Flange Dust Shield Replacer... ..
A-6217 J-1772 Transfer Case Front Bearing Cap Snap Ring Replacer Set............

SERVICE TOOLS REQUIRED FOR FRONT AND REAR AXLES
Supplied by Kent-Moore Organization, Detroit, Mich.

A-6243 KMO-104 Universal Joint Snap Ring Removing Pliers. ... ....................
A-6221 J-270-1 Diyive Handley o o sammmes s i s ssims s s s 5 s @mueee s i v simionss § s sy s
A-6244 KMO-355 Feeler Gaupe!Set.  wiwm s ¢ & st § £ 5 ais 25 5 § 35 SRaies § § Samiioey »
A-6245 KMO-358 Drive Pinion Nut Wrench Socket and nge Handle: s oov s onmmmevszss

A-6222 J-589-S Dtive PiRioh Setting Gaupe Set. . ::o0me cavmag cspagmd s s smmm § 3
A-6223 J-789 Drive Pinion Axle and Transfer Unit Flange Holding Tool............
A-6219 HM-872-S  Differential Side Bearing and Drive Pinion Flange Remover Set.......
A-6224 J-881-A Universal Joint Assembly and Disassembly Tool....................
A-6220 HM-914 Remover Plates for Bearing Cone next to Drive Pinion Head.........
A-6225 J-943 Front Axle Quter Oil Retainer Remover...........covevvieiinnnn...
A-6246 SE-1066 Ring Gear Back Lash Checking Attachments less Dial Indicator or

Eeller BANIB B+ =  wrwisennns 555 55 smmsiensss § 5 SEpxees s 5 § vy & o sl s »

A-6247 SE=1094-5  Dial Indicator: s s vsmmme s 550w s s s smmmnre 55 o omas 55 5§ a5 3 5 5@ o
A-6226 J-1375-S Front Pinion Shaft Flange and Axle Shaft Replacer..................

A-6227 J-1436 Wheel Bearing Cup, Oil Seal and Utility Puller.....................
A-6228 J-1735 Front Axle Shaft Flanige Pullef: cu.isamwes sosmmansss spstonss s pmme ey
A-6229 J-1742 Diive Pinion Oil Seal RemOVer: ... compmisnnamesitssaamness ey
A-6230 J-1743 Drive Pinion Qil Seal and Front Hub Oil Seal Replacer..............
A-6231 J-1744 Front Axle Wheel Bearing Adjusting Nut Wrench and Handle. . . . . ..
A-6232 J-1751 King Pin Bearing Cup Remover and Replacer, Front Axle Shaft Quter
Oil Seal Replacer, Transfer Case Output Shaft Bearing Remover. .. .
A-6233 J-1752 Front and Rear Axle Shaft Inner Oil Seal Remover..................
A-6234 J-1753 Front and Rear Axle Shaft Inner Oil Seal Replacer..................
A-6235 J-1753-3 Feed Screw for use with J-1753 Rear Axle Shaft Inner Oil Seal Replacer.
A-6236 J-1761 Drive Pinion Bearing Cone Replacer for Cone mounted next to Pinion
Head. .. ..o e e
A-6237 J-1763 Differential Side Bearing Cone Replacer Head (works with J-270-1
Handle): s o 5 5 smmssd s 8 wonmmmen e 5 sumsren o omlmns & 5 5 Seieve o § 3 $aseins s >
A-6238 J-1764 Pair of Hooks for Removing Front Spindle Lock Washer .............
A-6239 J-1765 Biake Eccentric Adjusting Tool: : ; v ¢s s smmme s 5 s s o8 5 5 meme 4 6 65
A-6240 J-1783 Differential Case Assembly Studs (Set of 4)........... &3 5§ e g § B
A-6241 J-1784 Drive Pinion Bearing Cup Replacer Set.:...................oo0iin.

A-6242 J-1785 Drive Pinion Bearing Cup Removing Set...........................
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NUMERICAL INDEX

SERVICE TOOLS REQUIRED FOR ENGINE
Supplied by KENT-MOORE ORGANIZATION, Detroit, Michigan

Willys No. K-M No.

A-6248 KMO. 375 EX Valve Guide Expansion Reamer—Size .375". .. ............ .. ......
A-6249 KMO-213 Cylinder Compression Indicator: . ...co.o.imiviinsissvaes vssiiios
A-6250 J-1950 Valve Guide Removing and Installing Tool................ ... .....
A-6251 HM-593-0 Piston Fitting Gauge and Scale .003" x 34" x 12"..................
A-6252 HM-593-10  Piston Fitting‘Gauge (LesgiScale). s covni somsnve s prsd o saaias
A-6253 KMO-402-B Special 14" Tappet Wrench (Double End). ........................
A-6254 KMO-402-BA Special 174" Tappet Wrench (Double End)........................

A-6255 KMO. 812 Ex. Piston Pin Reamer (Spec. Floating Pilot Expansion Type)—Size .8125".
A-6256 KMO. 913 Cylinder Bore Test Indicator. ... .................oouuiiuniunnn..
A-6257 J-1876-0 - Connecting Rod and Piston Aligning Fixture............... S
A-6258 J-1951 Piston Ring Installing and Removing Tool........................
A-6259 J-1952 Universal Clutch Shaft Pilot Arbor. . .............................
A-6260 KMO-357 Universal Piston Ring Compressor....................c.coovuunun..
A-6262 J-1955 VRIDR AR, . ;v 5 5 5 w0 mabinces. & 0 Smimess 54 A5 § & GOEEE S § BEAEIGS §
A-6261 KMO-144 Fuel Pump Checking Gauge & Vacuurﬁ Meter...............conun.
A-6263 J-1953 Valve Lock Installing Tool......................................
A-6264 J-1313 Tension Indicator Wrench Double Acting Beam Type...............
A-6265 C 537 VIOIEINOTEI: ¢ 55 50000 115 5 5.5 2 5 Bumirmoiin o v s oo 3 61 & 2 v & § % GOTSMONLS & & 3 Wi

A-6266 J-1954 Stud Remover and Installing Tool. ... ............................
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INDEX

Accelerating Pump, Carburetor............., 46
Adjustinent;: Bralok s s £ 008 s s« o srasms 101
Adjustment, Carburetor Idling.............. 45
Adjustment, Clutch Pedal. . ................ 37
Adjustment, Current Regulator.............. 67
Adjustment, Cutout Relay. ... uansssssumss 67
Adjustment, Distributor Breaker Points. . . ... 64
Adjustment; Hand Brake, . oo asmavnmsinns 106
Adjustment, Front Axle Differential.......... 01
Adjustment, Front Wheel Bearing........... 108
Adjustment, Generator Regulator. ........... 66
Adjustment, Rear Axle Differential. .. ....... 96
Adjustment, Rear Wheel Bearings...........108
Adjustment, SUeEring COaT! oot s 55 &k 5 ok 111
Adjustoient"Valve: o .. - - cinira e oo mueims 21
Adjustment, Voltage Regulator.............. 67
A O B TBE T e e b = s e b s e 2 13-50
Alignment, Frame. ekt 3 v 8 % 5 el AL D
Alignment, Front WheelS. . . ooooveennnn. 114
ATIIINCEOE 255 <5 i 0l B o a0 Fom o ok o 6
ABL-EYeare SOIUTIONS: oo s o s i s 4 s 54
Armature Tests, Generator.................. 64
AXIE, (CAStEr PEOME. o v« 5 s o mm mvmcos 5 2 = o 117
AELE RO« 5 e & rron = oim 2 8 b o ke i o i B 86
Axle Shalty Front: = mw o s o s oo o 86
Axle Shaft Qil Sealy ... ..o iiiiiiiiiins 91
Axle Shafe. ROt oo s osmam s 0450552 85550 93
Axle Shatt: Dniversal Jointiszassaismazagisng 36
B
Battery.isossmmupsagscssemnsnssneavnayfan s DT
Bearing, Camshaft.amegsissmmsssisngssss o 23
Bearing Seal, Crankshuft Rear............... 26
BENI . SRR e e A et e 69
BOYA 5 0 2500 s o o o 8 1 e, 5 e 48 5 125
Brake Adjustment: .-« «x s comn s snmmenshies 101
Bralee IIrums. o s ¢ 5 s &= ogame o s 6 s s mwm 5 5 8 5 109
Brake: Hand:: s oansme e s i shmesisaa5s 20555 106
Brake: OOt oo issenaaiasstins 286s GBS T 101
BAE Bl s o tra e = et o et 105
Bkt GOE. o oo s omin s &= nel e 2) o e ared 1) & 106
Brake, Master Cylinder. . ... ...............104
Brake Pedal, Adjustment. . ... .c..coinsmesasas 101
Brake Relining. . . .. e 103
Brakes; BleediiE: oo oo i o T e s dains 104
Brake Shoe Replacement................... 103
Brake Specifications. .. . R 107
Brake Troubles and Remedlea ............... 107
Brake:Wheel Cylinder... . . - ccaamsiswsammanena 105
C
B e o ar weat e Bl e 23
Capacity, A CIERNEH. wxs v mwwa wn nass o eswy &
Capacity. Brake System <. «znnumusennsne axn 3
Capacity, Cooling System’. sz v sv sussimvsnss 8
Capacity, Crankcass: o as5 0 hw 0.0 L0t FRODERS 3
Capagity; FrontiAXIe. % .5 7 ot e bt 5 55 3

Capagcity, Fuel Taik. . .o .- <o commrscommnasse 8
Capaecitsr, TERE AR, .« ew s vsanssorsasmmesinn B

Capacity; Transfer Case.m s anwmaaenwaw axens 3
Capacity; Transmission. s swivesccsssmmnennsn 3
AT RO O s 5 s s eroinsi S G L S S GRS A G R 42

Carburetor Accelerating Pump.............. 46

Carhareton BROKE .oy e ns 6 ekt paiisin 6-44
Carbutetor PI0at 1evel, . .imv.ivin's o saemins e 45
Carburetor Idling Adjustment............... 45
Carburetor Metering Rod. .................. 46
Chassis LAUbricationmese s o somn 7 8566 s a5 10-11
Glatehs s emos 126 paren b b0 B S Raal ST B 37
Clutch, Finger Adjustment. ........oovieecus 39
Clutch; Pedal Adjustment: . -...o oo min gue il 37
IOt SPECHICHEIONE. ) v ot e o o hrer s e 41
Clutch Troubles and Remedlm .............. 41
Connecting [ROM s - s wo.or o it o510 v b 26
Connecting Rod and Piston Alignment. ... ... 27
Connecting Rod, Steering. .................. 114
B [V T e R ST 53
Cooling System Specifications. . . ...... vee-. DB
Cooling System Troubles and Remedles ....... 55
Crankcase Oil, When to Change............. 9
Crankehalt cpss o5 mae1a 565 IR T 46 RBATE 55 24
Crankshaft Rear Bearing Seal............... 26
Cutout Relay.............o.oiiiiiin.. 67
R T BT B R IR 0t o5 s i 25 ko e st 29
CRTEEEE LI NINE. - i o o v w i e 5 8 28
Cylinder IR 1% - : o e susmmm s o i wistic s 410 = i 21
Cylinder TONE: . . s - e o g o5 s iom oo 29
D
Differentialy ;- = ;s an s 2w s wwns B T LY 93

Distributor; TEnitions - w: s smenas s s smmmasgnns, OB
Draining Cooling System. ...................33

Driver Instructions. . ...................... 5
E
Electrical Systes 1t s iran sasiss oz sie 57
Electrical System Specifications. ............. 71
Electrical System Troubles and Remedies..... 70
ENENE, 5 i@ o o it e v b e o 31 i o B 17
Engine Compression: < - « s = i s s %5 0w v 44 5% 3
Engine Lubrication. s>« semassanspmessis 9
Engine Mountnipss: seamns npt @ 213 i 55502 15 5 32
Engine Special Tiools:nr.aeivnes.a21 578 0m3 9455 133
Elgine, St . 6t - dun i i s ssiesnn s ooin 7
Engine Troubles and Causes................ 34
Engine (LAe-Un) a « o vsmuipion s s s omma a s 18
Exhanst SYstem: e - v smmaanamn o s wmnn o n s 52
F
AT BOIE n o5 = s et 2l ctvmin s 2 310 Ao ol = o Gammgeniei & o 55
Fender Lamp. . ]
Field Test, Generator. . . .......vvveennns 65
Filter, FUuel. . .. oottt e 49
Filter, Ol o o0 50 mem s 55 s srmmmme s saasme SR 32
Float Level, Carburetor : : s 16 sewe s s a5 sy aes 40
Floating Ol Tntake:q gsc0022 0 a0 0550 e 09 3 31
Frame. ......ooooiiii i 119
Frame Alignment.......... R e 119
Freight Car Unloading. . e |
Front Axle Specnﬁcatnons s s D0
Front Axle Troubles and Remedies. . ... ..... 91
Front SOCNEe: aca s rart o8t BIEE 25 05EI 055 121
Front Wheel Alignment.................... 114
FNEL B AUEE e ol aenr s 2 s s S PR R B G I Y5 5 57
Buel \POmPi <« s s v e :..-..‘,..’ ........... 48
Fuel System. . ’ R, L
Fuel System Specmcatxons .................. 51

Fuel System Troubles and Remedies......... 50
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G
Gasoling ! Gaupge. . : vovess s ronmis s 158 s e 57
Gauge, il Pressusfe. .. . oe it inint sabo s 32
Gauge, Oil Level. .......................... 14
Gauge, Temperature. .. ..................... 54
Gearshift Lever, Transmission. .............. 74
Generator. .. .......ouueenin i, 64
Generator Regulator Adjustments smanen B0
Glass: Wandshield. o os i em it nsns s i b umis 5 125
Grinding Valves. ........................ .. 18
Guides, Valves. .. ........... ... .......... 21
H
Headlampa. |55 i ce v o e e 61
Headlamp: AImMing. . e wn s o o o 61
Heat Indicator:« fiis . wasm e b e ses < s e 54
Heat Valve, Maoifold .- 500 s 0mcs0508 a0 nasg 52
BLOT s s vt s s b Bl ST b b e e 69
I
Lgrition. INREEUIEDT. (6o et c v s s e 63
Ignition System Wiring. .. .................. 64
Ignition Timing. ...................... ... 64
Inflation Pressures Tires. ..\ ovrrs 110
INBPECrIONg’ duennmr vn it sre o s s hema d kst nn 14
Instructions, Driver. ... 5
Instructlons, Shifting Transfer Case. ......... 6-8
Instructions, Shifting Transmission........... 7-8
Instructions, Starting Engine........... Risirens s 7
Instructions, Unloading Freight Car.......... 4
L
Lever, Hand Brake. . AT .106
Lever, Transfer Case Shlftmg ............... 6
Light Switch. .. 5-61
Lubricant Specifications. . . . ................ 12
Lubrication, Chassis. . ...................... 10
Lubrication, Engine. . ... e I e e e 9
Lubrication, Front Axle. ................... 13
Lubrication, Rear Axle. . ................... 13
Lubrication, Steering Gear.................. 13
Lubrication, Transfer Case. ................. 13
Lubrication, Transmission.................. 13
M
Main Bearings. ........................... 24
Main Bearing Replacement. ... ...:u.c::00ss 24
Master:Cylinder; Brake: - co5 00 e 000 206104
Manifold Heat Control. .................... 52
Manifold, Intake and Exhaust. .............. 52
Metering Rod, Carburetor. .. ............ ... 46
Mountings, Engine. .. ............... .. .. .. 32
Muffler. ... ... . 52
_ (6]
O] Filtera s oo = summ 1 v n s 855050 8 8205 mocrais 55 % 32
Oil Gauge, Pressure. . .................... .. 32
Oil, Floating Intake. ....................... 31
Oil Level Gauge. . . ........................ 7
Oil Pump. ........... ... ... ... ......... 29
Oil Seal, Axle Shaft....................... . 91
Oil Seal, Crankshaft..................... ... 26
Operating Instructions...................... 5
)
Pintle HOOK .- - o wmsirososd b sl & a5 a5 5 6 119

Piston; ENgines wes v simsns s sms d o o mstsn s - 20

PIASEON Pillf. < < omvvs am vnme e s S s s ol st eiiors 27
PISTON  RANEE e o e e s e 27
Propeller Shaft, Front...................... 83
PropelleriShatt, Reat. ... .o oo s ensaas 83
Pre-operation Instructions. . . ............... 4
R
RBdaE0r s bk o s s 0 o e o o e 0 53
REBTAXI 5 2 50 b 05 0 55 B B e s s s il 93
Rear Axle Shaft. .......................... 93
Rear Axle Specifications. . ............... ... 100
Rear Axle Troubles and Remedies. .. ... .. .. 100
REALTBDLITE S 50 oo egiah 0 5 Sk Ve oo 121
Relimng Brakes. ..o nvansanionmmamsn s v 103
Repair Operations, Brakes.............. ... 101
Repair Operations, Carburetor............ ... 45
Repair Operations, Clutch. ... .............. 39
Repair Operations, Engine. . .. .............. 18
Repair Operations, Front Axle. .. ............ 86
Repair Operations, Fuel Pump . . S e 14,
Repair Operations, Generator. . s s 104
Repair Operations, Ignition Distributor. . . . . . . 63
Repair Operations, Propeller Shafts. .. ... ... 83
Repair Operations, Rear Axle.. ... .......... 93
Repair Operations, Steering Gear...... ... .. 111
Repair Operations, Starting Motor. ... .... ... 67
Repair Operations, Transfer Case. ........ ... 79

Repair Operations, Transmission...... . ... .. 73
Repair Operations, Universal Joints.......... 83

S

Serial Number Plate.......coiivvviiseoniss 3
Shackles, RearSpnng e U |
Shifting Transfer Case Gears. . .............. 6-8
Shifting Transmission Gears. ................ 7-8
Shotlk ADSOFBErs. i we v onmis s o e naiies 123
Spark Plugs. . : G iR fleven 3 ) < kg | R O]
QpecnaITools,Lngme 133
Special Tools, Front Axle. . ... ... 126
Special Tools, Rear Axle. .......... ... ... .. 126
Special Tools, Transfer Case........... .. .. 126
Special Tools, Transmission. . .. ... .. ... . ... 126
Specifications, Brakes. .. ..: .50 0 cmmmos e 107
Spectheations;, Cluteh. ...ocmsvm - ossmanmrs s 41
Specifications, Cooling System......... ...... 56
Specifications, Electrical System.......... ... 7l
Specifications, Engine. . . . ... .. ... ... . ... . 35
Specifications, Frame, . v s sovs o s mmm 2552120
Specifications, Front Axle................... 92
Specifications, Fuel System...... .. .. . . .. 51
Specifications, Lubricant. ................... 12
Specifications, Propeller Shaft and Universal

Joints. .. ... 85
Specifications, Rear Axle. . e ou B 2 5 e OO
Specifications, Shock Absorbers. ... ... . ... 124
Specifications, Steering Gear................ 118
Specifications, Transfer Case. . ... ... . ... ... 82
Specifications, Transmission............. .. .. 78
Specifications, Wheel and Tire............ ... 110
DPEECOMETEE, i, o . s e s b 6 2k St = e et 6
SPHNER, Bronte, o sainas 2 o 55 5 oo - 121
Spring Shackles, Front..................... 121
SPLINgs;, Rear. oo o v e s o ov s s s s Bl 121
SPrings, Valve: ..o 5t a0 s ot o 21
Starting Engine. ........................... 17
Starting Motor.. ... ... O EnR MR e R s 67
Starting Vehicle. ... ................... Swiny T

Starting Switch. . ............. .. .. .......5-69
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Steering Connecting Rod . s« om S s s whs 114
StEeTIng (GeAT: o s s 55 5w 55 5 ik o foaaia s & ke 141
Steering Gear, Troubles and Remedies. ..... .. 118
Steering GeonIetiy. o1 L ehos pae 6 A C58 B G 114
Steering Knuckle. .. ....................... 90
Switch, Ignition. .. .. oy onsaie e g e e oA 5
S iReh S T IO oo o marenovs o romeenimne v e s e U 5-59
Switch, Starting . Motor: « < cowe vs s brmnan =i 5-69
i b
Tail and Stop Light. ....................... 62
Temperature IGICAIOE. . « .« « - v e ovsis < m memwas 6
TR o g o v o e R i e e e 53
Throttler Mandrcmas e be s ey e rer e 5
MIE RO, .« o vic e i s s E R BT £ 2R DR BRI S 2 114
Timing Chain............... ... ..... " 23
EimingIEnItIon s e b B e aiic vt s P e SO
TAINE s VAV mnins aveminumstsriraio o vmati s Beswis 24
AT EE s i) 505 o5 o ok S R S 6008 s 110
T atdue Regction Sprngy 1 siasespw s e pemmas 121
Towing Venicle. o . .. 06wl est mma 15 sE A @1 8
Transler Case. . . ... wmr o e oas < o rase SEa 0 2 79
Transfer Case Shifting Lever. . - . ............ 6-8
Transfer Case Special Tools. . ... ............ 126
Transfer Case Specifications. . e w) L
Transfer Case Troubles and Remedies. . . . . ... 82
Transmission. Snne R E A A T
Transmission (;earshlft Lever.....oooonovon. T
Transmission Specifications. . o B oy o b 76
Transmission Troubles and Remed1e5 A D
Troubles and Remedies, Brake. . . 107
Troubles and Remcdies, EIECh S oo aiims o W 41
Troubles and Remedies, Cooling System. .. ... 55
Troubles and Remedies, Electrical. .. ........ 70
Troubles and Remedies, Engine. ............. 34
Troubles and Remedies, Front Axle.......... 91
Troubles and Remedies, Fuel System. ........ 60

Troubles and Remedies, Rear Axle........... 100

Troubles and Remedies,-Steering Gear........
Troubles and Remedies, Springs.............
Troubles and Remedies, Transfer Case. . ... ..
Troubles and Remedies, Transmission. . .... ..
U
Universal Joint, Axle Shaft, Front...........
Universal Joints, Propeller Shaft.............
Unloadinig INStIUERONS. .+ s aimss 56 s s oo s e s
A%
WALV EBY =0t ermt owm it 115 o (sl ot 0 e oo o e
Valves, Grinding. ... ........ ... ... .. ...
Vilves, Refacing ;s ssrisomnasvs s euan s
Valve Sprngs. .oy rs sraoss b o s Earre ey e
Valve Tappet.. . oeoas s o5 bosiian eI a0
Nalve TImMINE. - oo vmnas s o s sy s E e G I s e
NoltageiReptlator . i imins e s it ik b
W
IWater! P D sy <l v fow o o s solim A el smiedeinl ol = =iz
NN NEe) 27 = ot o o 2 o o 1 2 e et v o e 1 et
Wheel Bearings. . o :ow i st o ovvim rdio o oo
Wheel, Camber Front. .. ...................
Wheel Cyhinder,; Brake. oo uvipms ssmen s sspn
Wheel, Toe=il BroNt. ..o 05 6 s i {55
Windshield Glashs .« o o wasts v wbmens s vehnk
Windshield Weatherstrip. ................ ...
Wiring: Diagram; Complete: . « = v « = sumersin s smmie
‘Wiring Diagram, Gas Gauge. . . .............
Wiring Diagram, Generator. ................
Witing Diagram; HOMN.... = <-: ccmncsn 05 5065
Wiring Diagram, Ignition...................
Wiring Diagram, Lights.. .. ................
Wiring Diagram; Starter: .. . cawnis o o crmsion o

108



LUBRICATION SPECIFICATIONS

See Lubrication Chart
CANADIAN & BRITISH Bage:al
ITEM gO IB)E L?QB§§EATED HOW APPLIED Capac. B. W. D. D, N: D, Nearest Commercial Equivalent
ce rage U S Imper. | Specified |[[JEmg'y| Summer| Winter Summer Winter Miles
Engine Crankcase (39) Filler pipe R. side check | 314 qts.| M-120 M-160 51 45 | Auto Eng. Qil— Aute Eng. Oil—
. level daily ’ S. A. E. 20W S. A E, 10W 2000
*Transmission Case (28) Filler plug R. side—add | 134 pts. C-600 M-600 380 360 | Truck Hypoid— Truck Hypoid—
0Oil to level of plug S. A. E. 90 S. A E. 80 5000
Transfer Case (29) Filler plug—add oil to |24 pts.| M-B0D C-800 140 100 | Aviation Eng. Oil— | Aviation Eng. Oil—
level of plug No. 140 No. 100 5000
Differential F. & R. (30) Filler plug in cover—add | 2 pts. | Hypoid 30 390 360 | Truck Hypoid— Truck Hypoid—
Hypoid oil to fevel of plug S. A. E. 50 S.A.E. 8 5000
Propeller Shaft Universal Joints Fill C-600 M-600 390 360 | Truck Hypoid— Truck Hypoid—
F &R (6) Fitting S.A.E. 90 S. A E. 80 1666
Air Cleaner Remove Cover 1 pt. M-120 M-160 51 45 | Auto Eng. Oil— Auto Eng. Oil—
S. A. E. 20W S. A E. I0W 1000
Front Axle Shaft Universal Joint
& Steering Knuckle Bearings (27) | Filler plug outer casing 14 Ib. | Grease G.S. 632 632 Wheel Bearing Lub. | Wheel Bearing Lub. | 1000
F & R Wheel Bearings (19) Remove and Repack Fill | GreaseG.S. 632 632 | Wheel Bearing Lub. | Wheel Bearing Lub. | 5000
Steering Gear Housing (22) Remove Plug 614 oz. C-600 M-600 390 360 | Truck Hypoid— Truck Hypoid—
S. A.E. 90 S.A.E. 80 1000
Steering Bell Crank (10) Fitting
Steering 'é’ie Rods (3})2 1 g itting eac% end
Steering Connecting Rod (4) itting each end : .
Spring Shackles F é R (1) Fittings 8 Grease G.S. 632 632 Chassis Grease Chassis Grease 1000
Spring Pivot Bolts F & R (2) 1 Fittings 5
Clutch & Brake Pedal Shaft (10)] Fittings 2
Propeller Shaft Slip Joints (7) Fitting 1 each
Starter Front (36) Oil Hole 5 drops M-120 M-160 51 45 | Auto Eng. Oil— Auto Eng. Oil—
S. A. E. 20w S. A, E. 10W 1000
Distributor (34) Oil.Cup on side 5 drops M-120 M-160 51 45 | Auto Eng. Oil— Auto Eng. Oil—
) S. A E. 20W S. A. E. 10W 1000
Distributor Shaft Wick (34) Qil Can 1 drop M-120 M-160 51 45 | Auto Eng. Oil— Auto Eng. Oil—
S. A E, 20W S. A. E. 10W 2000
Distributor Arm Pivot (34) 0il Can 1 drop M-120 M-160 51 45 | Auto Eng. Oil— Auto Eng. Oil—
S. A. E. 20W S. A. E. 10W 2000
Distributor Cam (34) Wipe with grease Grease G.S. 665 665 | Mineral Jelly Mineral Jelly 2000
Clevis Pins and Yokes (21) Oil Can 5 drops M-160 M-120 390 360 | Truck Hypoid— Truck Hypoid—
S.A.E. 90 S.A E.80 1000
Pintle Hook (40) Qil Can 5 drops M-160 M-120 390 360 | Truck Hypoid— Truck Hypoid—
S. A.E. 90 S.A.E, 90 1000
Hydraulic Brake Fluid No. 2 510 510 Lockheed 21, Delco
’ Super 9 or Iso

*Remove Skid Plate to drain Transmission

Shock Absorbers Non-Refillable
[0 Emergency





