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Power Take-Off and Vehicle Speeds
To satisfactorily operate most power-driven equipment, the operator should
know the speed of the power take-off shaft or the belt pulley as well as the

vehicle ground speed. A great variety of speeds are made available by the
manual governor control, the gear ratios in the transmission and transfer ease

- and by interchanging the gears in the power take-off housing.

The table below indicates the speed for each of the nine positions of the
manual governor control. Note that the shaft speeds are all computed with the
vehicle in four-wheel drive and that of the belt pulley in the transmission drive
only. Reference to this table will be of material assistance especially in the
operation of the farm combine or grain separator.

Power Take-Off Shaft Speeds (R.P.M.) and Vehicle Ground Speeds (M.P.H.)

Take-Of Vehicle {Take-Off Vehicle (Take-OB] Vehicle || Take-Off Vehicie | Take-Off! Vehicte | Take-Of' Venicle :
Cpnr. | moeeS. | Shatr | Speed | Shaft | Speed |l Shafi | Speed | Shufi | Speed | Shaft | Speed |
REM | MPH. | RPM. [ MPIL | REM | MPH || RPM. | MPH. | REM. | MPH. | REM. | 3o |

20-24 RATIO 24-20 RATIO !
mmm w Transmission Gear In _“ Transmission Gear In : £z
¥es | &2 Low Inter. | High | Low Inter. | High %%
8oL | £ e

Low | 298 |72.22\ 537 | 4.01| 833 | 6.22| 428 | 2.22| 773 | 4.01 1200 " 622
! |High| 298| 540 537 | 9.75| 833 115.13 ! 428 | 5.401 773 | 9.75| 1200 115.13 ;1000
Low " 357'72.67| 7644 | 4.8 1000 | 7.47 | 514 | 2.67| 928 | 4.81 1440 | 7.47
2 |High| 357 | 6.48| 644 |11.71| 1000 | 18.15 | 314 | 6.48] 928 |11.71 1440 | 18.15 [1200
Low " 417 "3.1T| 7752 " 5:62 1166 | 8.72 || 600 | 3.11| 1083 | 5.62 | 1680 | 8.2 ——

3 |High| 417 | 7.56| 752 |13.66 | 1166 |21.17{ 600 | 7.56 10837/ 13.661 1680 : 21.17 /1400
Low | 476 | 3.56 | 859 | 6.42 | 1333 | 9.96 ) 685 | 3.56 | 1237 I €.42 19207996
4 |High{ 476 | 8.65| 859 |15.61| 133312420 685 | 8.65| 1237 | 15.61 1920 | 24.20 11600
Low | 536 | 4.00 | 967 |"7.22 | 1500.|11.20 || 771 | 4.00| 1392 | 7.22 | 2160\ 11.20"
 |High| 536 | 9.73| 967 | 17,56 1500 | 2722 771 | 9.73| 1392 | 17.5 | 3160 27.22 {1800
Low | 5051444 | "1074'|"8.02'| 1666 |12.45 | 857 | 4.44 | 1537 | 8.0 | 2400 17.43
6 |High| 595 |10.81 | 1074 | 19.51 | 1666 {30.25 | 857 | 10.81| 1347 | 19.51 | 2400 30.25 [2000
Low " 655 | 4.89 | 1182 | T8.83"| 1833 | 13.70 | 942 | 4.89 | 1702 | 8.83 | 2640 | 13.70
7 |Migh| 655 11.89| 1182 | 21.46 | 1833 | 33.27| 942 | 11.89) 1702 | 21.46 | 2640 33.27 2200
Low™| 7147 5.34 71289 | 9.63 2000 | 14.94 | 1028 | 5.34 | 1856 | 9.63 | 2880 | 14.94 ——
8 |Migh| 714 [12.97) 1289 | 23.41 | 2000 | 36.31 || 1028 | 12.97 | 1856 | 23.41 | 2880 36.31 [2400

Low | 774 | 5.78 |'139 | 10.43 | 2166 | 16.19 (| 1114 | 5.78 | 2011 | 10.43 | 3120 | 16.19 | ——
9 |High| 774 {14.05| 1396 | 25.36 | 2166 | 39.33 || 1114 | 14.05 | 2011 | 25.36 3120 | 39,33 {2600

Pulley Speeds (R.P.M.)—8" Pulley

Governor 20—24 RATIO 24—20 RATIO

Control TRANSMISSION TRANSMISSION Engine

Positions Low Inter. High Low Inter. High | °P
1 255 460 714 367 663 1028 1000
2 306 552 857 440 795 1234 1200
3 357 645 1000 514 928 1440 1400
4 408 737 1143 587 1061 1645 1600
5 459 829 1285 660 1193 1851 1800
6 510 921 1428 734 1326 2057 2000
7 561 013 | 15711 807 1458 262 | 2200
8 612 1 1105 A7 881 1591 2468 2400
9 €63 1197 - 1857 954 1723 2674 2600
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ma@mma Warranty

1.—.Jmm only Warranty under which new Willys-Overland Mator Vehicles are
sold is that of the Manufacturer, being the Standard Warranty recom-

mended by the Automobile Manufacturer’s.Association, and is as follows:
“This is to certify that we, WILLYS-OVERLAND MOTORS, INC.,
TOLEDQ, OHIO, U.S. A, warrant each new motor. vehicle manufac-
tured by us, to be free from defects in material and workmanship under
normal use and service, our obligation under this Warranty being
limited to making good at our factory any part or parts thereof, in-
cluding all equipment or trade accessories (except tires) supplied by
the Car Manufacturer,: which shall, within ninety (90) days after
making delivery of such vehicle to the original purchaser or before
such: vehicle has been driven 4000 miles, whichever event shall first
occur, bé returned to us with transportation charges prepaid, and
which our examination shall disclose to our satisfaction to have been
thus defective; this warranty being expressly in lieu of all other war-
ranties expressed or implied and of all other obligations or liabilities
on our part, and we neither assume nor authorize any other person to
assume for us any other liability in connection with the sale of our ve-
hicles. This warranty shall not apply to any vehicle which shall have
been repaired or altered outside of an Authorized Willys-Overland Serv-
ice Station in any way so as; in the judgment of the Manufacturer, to
affect its stability or reliability, nor which has been subject to misuse,
negligence or accident.”

The Manufacturer makes no warranty against, nor assumes any liability for
any defect in metal or other material in any part, device or trade accessory
which cannot be discovered by ordinary factory inspection.

WILLYS-OVERLAND MOTORS, INC.

NOTE—Willys-Overland Motors, Inc., reserves the right at any time or times
te revise, modify, discontinue or change any models of its vehicles, or any part
or parts thereof, without notice; and, without it or the Seller, incurring any
liability or obligation to the Purchaser.

A cotter pin is used to pin the winch drive shaft to the universal joint
at ‘the engine' end and acts as a shear pin to prevent overloading. Should
this pin shear off, be sure to replace it with a cotter pin of the same size.
Do not replace it with a solid pin or drill the hole oversize for a larger pin.

FRONT BUMPER WEIGHT.

The best performance of a four-
wheel drive vehicle is achieved
when the load is equally distributed
for traction on the front and rear
wheels. This equal distribution is
disturbed when the vehicle is used
for draw bar work because the load
on the rear wheels is increased and
that on the front wheels decreased.
The addition of a 265-pound front
bumper weight equalizes this load. ARG e

When. the load is equalized the F1G. 33—FRONT BUMPER
front and rear axles do approxi- WEIGHT
mately the same work which results in an equal and prolonged life of these
parts and more satisfactory vehicle performance.

The bumper weight Fig. 38 is held in place by four bolts and is provided
with hand holes for lifting. Do not add sand bags or other weights in the
vehicle. When driving over rough terrain, with the bumper weight in place,
the driver should exercise due care.
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Inspection

At assembly a restrictor is placed between the intake manifold and
the carburetor to limit the road speed to approximately 42 mph. To
protect the vehicle leave the restrictor in position for the first 500
miles of road travel, or equivalent in industrial operation, after
which remove and discard it.

Your Jeep was carefully lubricated and inspected at the factory and again
thoroughly serviced by the Selling Dealer.

After your vehicle has been operated 1000 miles, return it to your Dealer for
the 1000 mile inspection in accordance with Factory Form Service No. 3455. This
inspection is free with the exception of engine oil and anti-freeze solution used.

1000 Mile Free Inspection

Check steering system and front wheel alignment.

Check spring clip nuts and spring shackles.

Check rear axle for oil and leaks.

Adjust body bolts: .

Test service and hand brakes—Inflate tires.

Check cooling system for leaks and anti-freeze and fan belt adjustment.
Adjust clutch pedal.

Check operation of transmission and transfer case—Check for oil level and leaks.
Check battery, generator output, headlamps and horn.

Tighten universal joint companion flange bolts.

Check operation of ammeter, heat indicator, fuel and oil gauges.
Tighten cylinder head nuts—Check timing and distributor points.

Set spark plugs—Adjust carburetor—Check throttle controls.

Check engine for oil leaks—Check fuel line connections.

Adjust valve tappets, if required.

Change engine oil (charge for oil) —Lubricate vehicle.

Clean and refill air cleaner.

Clean fuel pump sump and strainer,

Check extra equipment attaching screws—Check for oil level and leaks.

FILL IN FOR YOUR REFERENCE
Vehicle Serial Number ________________
Engine Serial Number ________________

Purchase Date ... __ . _______________

Assemble the center bow in the two side bows, with the eyes extending
toward the windshield and mount the assembly in the body sockets.

The doors are supported at top and bottom with hinge support brackets
which are not interchangeable as they are made in rights and lefts.

Select the upper brackets which are made as clamps; the large jaws are
formed to span the windshield support and the small jaws to form the door
hinge socket. Select a set of jaws (one having a clamp stud) which will
assemble with the hinge socket vertical and in line with the bracket mounted
on the body below.

Also select the correct upper side rail (a rod approximately 30”” long with
one end curved) which will assemble with the curved end next to: the wind-
shield with the curve extending up and out and with the welded eye ex-
tending in.

After selecting the correct parts install the clamp bracket, with the stud
extending in and place the eye in the curved end of the side rail over the
stud on the inside of the clamp bracket. Tighten the stud nut with the clamp
bracket positioned so the side rail is level with the top of the windshield.
Attach the rear end of the side rail to the eye on the top bow with the bolt
lockwasher and nut provided. Make the same assembly on the opposite side.

Next install the attaching side curtains which carry the door latches. The
right and left sides may be easily selected as the lap of the seams goes
inside. Place the upper end of the rod in the curtain through the eye
mounted on the side rail and attach the lower end at the holes provided in
the body. Place the bolt heads on top.

Place the top deck covering over the top. bow and attach the front end on
the {asteners across the top of the windshield: Fasten the covering to the top
bow with the two outer flaps. Hook one end of the center supporting brace
in the eye at the top center of the windshield frame and make the covering
taut by hooking the rear end in the top bow eye. Fasten the center top
attaching flap over the rear end of the supporting brace.

Snap the door jambs, which are part of the top covering, around the side
rails at the top of the door openings.

Install the doors and attach the front sides to the body and windshield
supports. It is necessary to open the windshield to button the upper
fasteners.

Attach the rear curtain, pulling the holding straps at the bottom taut only.

REAR ENCLOSURE.

Assemble the center section of the rear top bow between the side sections
and install the assembly in the body sockets. Place the top over the bow and
fasten the front end to the rear of the front top.

The side curtains are made for the right and left sides but when correctly
installed the straps are at the bottom and on the inside and the cutout
corners are placed at the upper rear. Install both the side and rear curtains.
Attach and pull down the straps taut only.
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Proper Operation

DRIVING A NEW “JEEP”

Do not run your “Universal Jeep” faster than 40 miles an hour for
the first 500 miles.or if used on the farm or for industrial operation,
use care when pulling heavy loads in the lower gear ratios. If the
vehicle is operated at high speeds while new or used for heavy pull-
ing for @ long period, the closely fitted parts might possibly become
overheated, resulting in scored pistons, cylinders or burned bearings.
During its entine life, never race the -engine while making dadjust-
ments or. when .the vehicle is standing. idle. lf the vehicle is not
properly lubricated, our Warranty is.null and void. Be sure to have
your Willys-Overland Degler. inspect your vehicle at the end of 1000
miles or equivalent usage and every 2500 miles thereafter.

TO MAKE VEHICLE READY.

Fill the radiator with clean, soft water.

Put gasoline -in the tank,

Fill the oil reservoir through the filler pipe at right side of engine until
the oil “indicator stick registers “FULL”. (See “Lubrication Chart”,
Page 34).

Supply all parts requiring lubrication with oil or lubricant.

See that the tires have proper pressure (See Tire Pressure, Page 50).

Adjust the rear view mirror to correct position for driver. If adequate
view. is not obtainable, the mirror may be adjusted by loosening the screw
through the mounting bracket or by tilting in the ball and socket con-
nection. :

CONTROLS AND SWITCHES

The position of all controls and switches is shown in Fig. 1.

The horn is operated by pressing the button located at the top center of
the steering wheel, v . .

The instrument light switch is located along the lower edge of the instru-
ment panel to the left of the steering post. The windshield wiper control
is mounted on the wiper motor housing.

The main light switch No. 30 controlling both the head and tail lamps
is conveniently located on the instrument panel to the left of the steering
post. It is of the plunger type—pull all the way out for the “full on”
‘position, half-way for “parking” and all the way in is the “off” position.

In addition to the main light switch, the high and low beams of the head
lamps are controlled by a selector foot switch, located on the toe board to
the left of the clutch pedal. Pressing and releasing the switch button, with
the foot, alternately changes the beam from high to low and vice versa.
START ENGINE

Put the transmission gearshift lever No. 21, Fig. 1 in neutral. Place
the transfer case low and high shift lever No. 19 in direct gear or in the
rear position and disengage the front axle drive by placing the shift lever
No. 20 in the forward position,
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either 20 to 24 (5 to 6) or 24 to 20 (6 to 5). The original factory assembly
is made to provide a ratio of 20 to 24—the 20-tooth ‘gear assembled on
the input shaft and the 24-tooth gear on the output shaft as shown in
Fig. 36.

To interchange the gears, first remove the power take-off assembly from
the vehicle and drain the lubricant from the housing. Remove the bearing
retaining plate No. 11, Fig. 36. Bend back the:lips of the nut locking washer
and remove the bearing retaining nut. The cover may then be removed with
the bearing assembly. Use care not to lose the shims which are placed between
the gear hub ‘and the bearing cone. The gear may be slipped irom the shaft
through the cover opening.

The other gear may be removed in the same manner after removing cover
plate. Interchange the gears and reassemble in the .reverse order with
the long side of the gear hub toward the cover opening. Use care that
the shims are replaced in the same position relative to the bearings from
which they were removed. Do not overlook refilling the housing with
lubricant.

The speed of the output shaft in relation to vehicle ground speed is im-
portant. To aid in the selection of engine speeds and gear ratio positions,
refer to the chart on Page 67 which shows both the shaft and vehicle speeds
through the range of governor controlled engine speeds and in all trans-
mission and transfer case gear positions.

CAUTION: When the vehicle is reversed, the shaft drive will turn in the
reverse direction. Some farm machines will be damaged if reverse driven.
When operating trailed equipment, be sure to disengage the power take-off
with the shift lever before reversing the vehicle. Being able to reverse some
power driven machines is an advantage to aid in freeing the machine should
it become clogged in operation.

Inspect the power take-off unit periodically and add sufficient lubricant to
keep 1t at filler plug level. Keep the attaching screws tight at all times and
the breather or vent free of dirt. ;

When using the shaft drive, always install the shield which is provided
for the safety of the operator.

PULLEY DRIVE ASSEMBLY.

The pulley drive assembly, with 8" pulley, is driven through the power
take-off shaft. It is held in position with four cap screws and can be quickly
removed or installed. Always remove this assembly when it is not in use to
avoid damage through accident.

When operating the pulley drive assembly use care that the vehicle is
correctly aligned so the belt runs at the center of the pulley. Do not tighten
the belt excessively: when too tight, rapid wear of the drive parts of both
the machine being driven and pulley drive assembly may occur. If corréctly
adjusted the hand brake will hold the vehicle when ample drive tension is
placed on the belt.

The belt pulley drive is operated from the transmission main shaft, giving
thc same power and speed ratios that are provided by the transmission for
the vehicle on the highway. To operate the pulley, with the vehicle standing,
place the auxiliary (right hand)-transfer :case shift lever in the neutral
position, designated as “N” in Fig.. 3. , :

The nine governor controlled engine speeds-in conjunction with the
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FI1G. 2—SIDE SECTIONAL. VIEW OF ENGINE m.w
[
1—Fan Assembly 26—Connecting Rod Cap Bolt w
3~Water Pump wnulﬂw and Shaft Assembly 27-0il ‘Float Support S.m w
3—~Water Pump Seal Washer 28—0il Float Assembly . mR T8y
4~Witer Pump Seal Assembly 29-Crankshaft Bearing Center—Lower . akagygi
S5-=Water Pump Impeller 30—Connecting Rod Assembly--No. 2 &8 mh.mw H
6~Piston 31—Connecting Rod ‘Bolt Nut Lock ABAOXO
7~Wrist Pin 32—Crankshaft Bearing—Front Lower ddlddd
8—~Thermostat Assembly 33—Crankshaft Oil Passages [=tata buch o
9=—=Water Outlet Elbow 34—Crankshaft Thrust Washer v
10-~Thermostat Retainer 35—Crankshaft Gear =
ll~Kxhaust Valve 36—Crankshaft. Gear Spacer Wﬂ
12=Intake Valve ' 37—Timing Gear Cover Assembly £
13—Oylinder Head 38—Fan and Generator: Drive Belt B B
14—~Exhaust Manifold Assembly 39—Crankshaft. Oil Seal & &
15—Valve Soring ing Crank Nut Assembly o &
16—Valve Tappet Self-Locking Adjusting ft Gear Key £ £
Screw rive Pulley Key g lmm
17--Engisie Plate—Rear 43—Timing Gear Oil Jet i1 m.mn 5
18~Camshaft 44—Fan, erator and. Governor Drive Pulley sRNESEn
45—Camshaft Thrust Plate LLLdLL
— ~

Screw
49-Camshaft Gear

24—Cyrank t
25—0il Pump and Distributor Drive Gear
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FI1G. 4—END SECTIONAL VIEW OF ENGINE

1—~Ignition Distributor
wlOmuuimnn Head Gasket
3—Exhaust Valve Guide
4—Intake ‘Manifold Assembly
5—Valve Spring Cover Assembly
6—Heat. Control Valve
7—Crankcase Ventilator Baffle
8-—Fxhaust Manifold ‘Assembly
9-—~Crankecase Ventilator Assembly

10~Distributor. Shaft Friction Spring
11-=0il Pump Driven. Gear

12--0il “Pump Gasket
13—Qil: Pump Assembly

14—0il Pump Pinion

15—Q0il ‘Pump Cover

16—~0il Pump Relief Plunger

17—Qil Pump Relief Plunger Spring

18~0il Pump Reliéf Plunger Shim

19—Oil- Punip. Relief Plunger Spring Retainer

20—0il Pump- Shaft

21—-0il: Pah Assembly

22—0il Pan 'Drain’ Plug

23-~0ilFloat Support

24—Crankshaft Bearing Dowel

25—~CrankshaftBearing Cap to Crankcase
Serew )

26—0i} Float Assembly

27--0il: Filler ‘Tube

22—0il Filler Cap and Level Indicator

29—Distributor Oiler

an engine speed of 1000 rpm. In the absence of electrical tachometer equip-
ment, the engine speed may be determined by the speedometer. Safely jack
up the rear wheels and be sure the front wheel drive is not engaged. When
driving the rear wheels in high or direct transmission gear, the speedometer
will read 15 mph. at an engine speed of 1000 rpm.

In some cases it may be necessary to adjust the surge screw at the rear
of the governor to eliminate surge. Should this be necessary, loosen the
lock nut and turn the slotted screw in until the engine stops surging when the
governor hand control is suddenly operated from low to high speeds then
tighten the lock nut. Use care in making this adjustment: should the screw
be turned in too far, governor speed control will be lost.

GOVERNOR (MONARCH).

Some vehicles are equipped with the Monarch governor. This governor
is similar in design and operation to the King Seeley type described above.
However, engagement is through a spring loaded lever control mounted at
the top of the governor body. To engage the drive unlatch ‘the control lever
and allow the spring to carry the engaging clutch forward.

When adjusting this governor follow the above instruction in every de-
tail except the adjustment of the spring loaded governor-to-throttle link
No. 13. Adjust this link with approximately 1/16” slack or lost motion.
No surge adjustment is required or provided with this governor, however
this slack or lost motion is provided to cushion any slight irregularities in
governor control.

NOVI GOVERNOR

The Novi type governor is directly belted'to the engine —no clutch is pro-
vided to:disconnect the drive.

To operate the vehicle WITHOUT governor control, push the governor
hand control all the way “IN” against the instrument panel.

To operates the vehicle WITH governor control pull the governor hand
control handle out. The hand control is provided with nine notched posi-
tions. Pulling the control out to the first notch sets the controlled engine
speed at approximately 1,000 r.p.m. and each successive notch: increases
the speed 200 revolutions per minute until approximately 2,600 r.p.m. is
set in the ninth notch. The hand control may be released by turning the
handle one-quarter turn in either direction.

When the engine is being operated under governor control (hand control
out) the controlled engine speed may be exceeded at any time by depressing
the foot accelerator in the conventional manner to secure a greater carbu-
retor throttle opening than that determined by the governor setting.

NOVI GOVERNOR ADJUSTMENT

First check the carburetor throttle to make certain that it opens and closes
fully. Disconnect the carburetor spring to eliminate any bind or stiffness in
carburetor control linkage. Free operation of the throttle is necessary for
proper governor operation. ‘After checking, reconnect the accelerator spring.

The carburetor throttle is connected to tae governor operating arm with
an adjustable link, No. 13, Fig. 34. Should it be necessary to. replace this
link, the length must be accuratély adjusted. Adjust it to accurately assem-
ble over the two ball studs when the hand governor control is pulled .out
to the last or 9th notch and the carburetor throttle is wide open. The ad-
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14 )
Avoid the use of four-wheel drive on hard surfaced highways as it will : o
result in.rapid -tire wear and . hard shifting of the Qwﬂ&g case gears. MMHH” ma.—ﬂHHVBQHHH
Should hard shifting occur, disengage the clutch, start engine, shift the . Much of the utility of the Jeep is due to the extra equipment which has
transmission into reverse gear, back the vehicle a few feet and disengage been designed to adapt it for farming and diversified occupations and in-
the clutch. If transfer case is in low range, shift into high, then disengage dustries. The maintenance and use of this equipment is outlined in the
front axle drive (left lever forward). s following paragraphs.

GOVERNOR (KING SEELEY).

The governor is a centrifugal type unit which gives precision control of

engine speeds. When speed control is not desired it should be disengaged

with the twin-pin type clutch No. 1, Fig. 33. Never engage this clutch with

the engine running. To operate it pull the cap outward and rotate it 14 turn

in either direction until you feel the two lugs drop into the recesses pro-

vided. The governor is engaged when the lugs are in the deeper recesses.
The shallow recesses lock it in the disengaged position.

The belt tension may be adjusted by raising or lowering the governor in
the slotted mounting holes Fig. 34, No. 11. Keep the pulleys and belt free of
dirt and oil. Belt slippage will effect governor operation and a tight belt may
cause rapid wear of the governor shaft and bearings. Adjust it to allow 1%
depression midway beiween the pulleys with thumb pressure.

The controlled engine speed may be varied with the hand control mounted

FIG. 6—KNUCKLE OIL SEAL on the dash. With this control in against the dash, the controlled engine
speed is 1000 rpm. The speed is increased 200 rpm. per notch, as the hand

How to Save Gasoline control is pulled out. The top speed is 2600 rpm. in the 9th notch. The
12 4 5 6 78 9 10MmNn

STEERING KNUCKLE OIL SEAL.

When parking during cold, wet
weather, swing the front wheels
from right to left to wipe away
moisture. adhering to the front axle
universal -joint . housings and oil
seals, Fig. 5. This will prevent
freezing with resulting damage to
the oil seal felts. When the vehicle
is stored for any period, the front
axle universal joint housings should
be. coated with light grease to pre-
vent rusting.

1. In cold weather economical starting of the engine is easily obtained by
pressing down on the accelerator pedal once or twice, then push down
on the clutch pedal and start engine using the choke sparingly. Do not
use the choke when starting -a- warm engine.
2. Do not use the choke excessively while engine is warming up and never
leave it out longer than absolutely necessary.
3. Accelerate gently. Tramping on the accelerator pumps more gasoline
into the cylinders than can be effectively used.
4. Holding the car in second gear until you get up to high speeds may
easily double the gasoline you should use in getting under way. Shift
into 'high gear at about 20 miles per hour.
5. TFast driving uses up more gasoline. Travel at moderate specds if you .
want gasoline economy.
6. Decelerate to a gradual stop. Sudden stops, like sudden starts, are waste-
ful of gasoline. .
7. Park your car in the shade if possible, hot sun evaporates gasoline.
8. Don’t drive your tires with less than the proper air pressure. Under-
inflated tires: mean more road friction, more work for the engine to do—
and therefore more gasoline consumed. See “Tire Pressure” Page 50.

Lt

9. Keep the battery charged up in good condition. It helps starting and 14

provides good ignition thereby reducing loss of gasoline. FIG. 33—GOVERNOR

10.  Letting the engine idle for long periods wastes gasoline. 3-Dulley Hub Cover - ine Ri S—Governor Shaft Bushing
v . P . . —Pu rin ; -

11.  Be sure that the carburetor is in proper condition for maximum mileage I-Base Oil Seal” *nng Ring 11—Governor Body

and power o 4—Governor. Shaft Ball Bearing 12--Governor Shaft Thrust Washer
. P . X : : 3—Governor Shaft and Weight 13~~Bumper Spring Screw
12. One faulty or dirty spark plug may waste as much as 10 per cent of &--Fork Riser 14=Pulley and Hub

: 7—Operating Lever Shaft Fork Tapered Pin 15—Drive Pulley Bearing

your gasoline. Have the spark plugs tested occasionally. 3—Operating Lever Shaft 16— Governor Shaft Sleere
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Lubrication Capacities
U.S. Imperial Metric

Engine Crankcase—oil filter empty (qts.) ____________. 5 4% 4.73 liters
Transmission M

Transfer Casef. (pts.) -_.. 6% 5% 3.7 liters
Differential—Front Axle (pts.) 2% 2 1.18 liters
Differentia]l —Rear Axle (pts.) 2% 234 1.30 liters
Oil Bath Air Cleaners (pts) 1% 1 591.40 CC
Brake System Fluid (pts.) - % % 354.84 CC
Pulley Drive Unit (Pts.) % % 354.84 CC

ENGINE LUBRICATION.

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

The oil is drawn into the circulating system through a floating oil intake.
The floating intake does not permit water or dirt to circulate, which ray
have accumulated in the bottom of the oil pan, because the oil is drawn
horizontally from’ near the top surface. .

An oil pressure gauge is mounted in the instrument panel, which indi-
cates the pressure being supplied to the circulating system. Failure of the
gauge to register may indicate absence of oil, leakage or a fault in the
lubrication system and the engine should be stopped immediately. If there
is plenty of oil in the reservoir the mechanical fault must be corrected
before starting the engine. Standard gauge reading is approximately 30 to
35 1bs. at 30 miles per hour and 5 to 10 at idle speed.

The quantity of oil in the crankcase is measured by the bayonet type
oil level indicator which is combined with the oil filler cap located in the
oil filler pipe at the right side of the engine. When the oil level is below
the “Full” mark, pour sufficient new -oil into the reservoir to bring the
level to the “Full” mark. R

When the vehicle leaves the factory the crankcase is filled to the correct
level with oil of the proper viscosity for the “break-in™ period. When the
vehicle is used on the highway, completely drain the engine oil at 500
miles, and at 1000 miles, then every 2000 miles thereafter, by removing
the drain plug in the lower left side of the oil pan. Replace the drain plug
and refill with 4 qts. (5 qts. when the oil filter has been drained) of
fresh oil. For heavy industrial or dusty field work, change the oil at the first
10 hours, and each 50 hours thereafter. To secure maximum engine life,
watch the condition of the oil closely and should it become contaminated,
due to the conditions under which the vehicle is being operated, change it
immediately,

Always drain the oil when the engine is warm. The benefit of draining
is, to-a large extent, lost if the crankcase is drained when the engine is cold,
as some of the foreign matter will remain in the bottom of the oil pan.

At least once a year, preferably in the Spring, remove the oil pan and
floating oil intake and wash thoroughly with cleaning solution.

CHASSIS LUBRICATION.

When lubricating the chassis refer to the Lubrication Chart on Page 34.
For highway travel, clean and lubricate points 2, 3,4, 5, 6, 8
9 and 10 each 1000 miles. When used in industrial or agricultural work

quality allows it to congeal at the p

evailing temperature, This condition
will also probably apply to the transfer case and the differentials, If the
oil is too heavy to allow ease in shifting, it is too heavy to properly lubri-
cate the close fitting parts. Change the lubricant to a lighter grade without
delay.

Emergency Chart

No adjustment should be made, or any parts tampered with, until the
cause of the trouble is ascertained, otherwise adjustments which are prop-
erly made may be destroyed. The trouble should be analyzed first.

STARTING MOTOR WILL NOT TURN ENGINF

1. Battery weak.

2. Battery connections dirty or loose.

3. Battery or engine ground wire connections loose.

4. Battery to starting motor wire connections loose at starting motor end.
5. Starter switch contacts dirty. ,

6. Starter gear stuck.

ENGINE FAILS TO START.

1. No fuel.

2. No ignition current (See Page 22). ,
May be due to failure to turn on the switch or to a broken or dis-
connected wire.

3. Spark plug points improperly set. Set to .030 inch (0.76 mm.)

4. Distributor points improperly set. Set to .020 inch (0.51 mm.).

5. Cylinders or manifold flooded with fuel.
With ignition switch turned on, choke open (control pushed all the
way in), hold accelerator all the way down and rotate engine which
will reduce the fuel supply in the cylinders.

6. Moisture on high tension terminals of the spark plugs or distributor
cap. Wipe terminals dry with a rag.

7. Gas mixture too lean.
Choking is necessary to start cold engine.

ENGINE STOPS.

1. Lack of fuel

2. Disconnected wire.

3. Lack of oil.

4. Carburetor flooding.

5. Engine overheated.

6. Distributor breaker points dirty or pitted.

ENGINE MISSES AT ALL SPEEDS.

1. Faulty wiring.

2. Fouled spark plugs.
The spark plugs should be short circuited one after another by touch-
ing a hammer or wood handle screw driver from the cylinder to the
terminal of each spark plug. When one is reached which makes no
difference in the running of the engine, it is an indication that the
plug is.at fault. Remove and clean. If porcelain insulator is cracked,
install new plug.
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SPEEDOMETER  AND DRIVE. :

Some of the speedometers supplied are equipped with a wick type oiler
located on the drive shaft boss directly above the tube and shaft connection
to the speedometer head. Lubricate this oiler with a few drops of light oil
twice .each year.

Remove the drive shaft from the tube once each year, clean it thoroughly
and lubricate with a good quality light graphite grease.

UNIVERSAL JOINTS (PROPELLER SHAFT).

Every 1000 miles lubricate the propeller shaft universal joints and the
slip joints with a good quality lubricant. Lubricate daily for field work.

UNIVERSAL JOINTS (FRONT AXLE SHAFT).

The front axle universal joints are inclosed in the steering knuckle
housings, which are filled with lubricant so require no attention other than
checking each 1000 miles to be sure the housings are filled to plug level.

Once each year (12.000 miles) or evey 300 hours of field work the axle
shafts and universal joint assemblies should be removed, thoroughly cleaned
and the housings refilled with new lubricant.

WHEEL BEARINGS.

Front wheel bearings should be removed, thoroughly cleaned, checked and
repacked twice yearly or every 6,000 miles.

The rear wheel bearings are equipped with hydraulic lubricators. Lubri-
cate them sparingly to guard against surplus oil saturating the brake lining.
An oil relief hole at top of housing, Fig. 32, No. 1, indicates when the bear-
ing is filled with oil.

TRANSMISSION AND TRANSFER CASE.

Drilled passages are provided between the transmission and transfer case
housings for circulation of the lubricating oil to provide unit lubrication of
the two assemblies. The oil level should be checked each 1000 miles or at
each lubrication. Drain and refill at each 6000 miles or 300 hours of field
work.

Note: The requirements cf these housings are small for economy, therefore,
it is very important that the lubrication be changed every 300 hours when
the vehicle is used for dusty field work.

FRONT AND REAR DIFFERENTIALS.

The differential gears require extreme pressure lubricant, which is suit-
able for hypoid gear type axles. The level of the lubricant in these units
should be checked every 1000 miles. Do not mix different types of hypoid
lubricants.

Drain and refill the housings each 6000 miles or twice yearly. Use =
light engine or flushing oil to clean out the housings.

Note: Do not use water, steam, kerosene, or gasoline for flushing. If the oil
is decomposed, dismantling is necessary.

GOVERNOR.

At each lubrication, check the oil level in the governor housing. Use oil
of the same grade used in the engine to maintain the lubricant at filler
plug level. Drain and refill the housing at each engine oil change.

POWER TAKE-OFF SHAFT AND PULLEY DRIVE HOUSINGS.

. . “Check the lubricant level at each lubrication job, maintaining the lubri-

cant at filler plug level. Should the power take-off be used frequently,
change the lubricant each 300 hours.

51

leaves to fan out or break on rebound. Broken leaves may make the vehicle
hard to handle or permit the axle to shift out of line. Weakened springs
may break causing difficult steering. ,

The front springs are interchangeable, as are the two rear.

The front ends of the front springs and the rear ends of the rear springs
are shackled, using “U” type shackles with threaded bushings. The rear
ends of the front springs and the front ends of the rear springs are bronze
bushed and pivoted on bolts in the brackets mounted on the frame.

The spring shackle threaded bushings use right and left hand threads,
depending upon where they are to be used. Six bushings are used with right
hand threads and two with left hand threads. For identification the right
hand threaded type have plain hexagon heads. The left hand have a groove
cut around ‘the heads. i :

The two left hand threaded shackles can be identified by a small forged
boss on the lower shank of the shackle. They are used at the left front and
the right rear springs with the left hand threaded end down at the spring
eyes.

The bushings are anchored solidly in the frame brackets and spring eyes
and the oscillation taken between the threads of the “U” shackle and the
inner threads of the bushings. The lubrication of the shackle bushings is
very important and should not be neglected, or excessive wear of the bush-
ings and “U” shackles will occur.

When making installation of a new “U” shackle or bushing, follow the
procedure below: ‘

The shackles are installed with the bushing hexagon heads to the outside
of the frame. Install the shackle grease seal and retainer over the threaded
end of the shackle up to the shoulder. Insert the new shackle through the
frame bracket ‘and the eye of the spring. Hold the “U” shackle tightly
against the frame bracket and start the upper bushing on the shackle, care
being taken when it enters the thread in the frame, that it is not cross-
threaded. Screw the bushings on the shackle about halfway, and then start
the lower bushing, hold the shackle tightly against the spring eye and thread
this bushing about halfway, then alternating from top bushing to lower
bushing, turn them in until the head of the bushing is snug against the
frame bracket and the bushing in the spring eye is 1/32” away from the
spring measured from the inside of the hexagon head to the spring.

Lubricate the bushings with high pressure lubricant and then try the flex
of the shackle, which should be free. If the shackle is tight, it will cause
M_mln_.% breakage and it will be necessary to rethread the bushings on the

ackle.

SHOCK ABSORBERS.

The shock absorbers are of the direct action type giving two-way control,
however they are not adjustable. They dampen spring action, as the vehicle
passes over irregularities in the road. ,

The shock absorbers are mounted on rubber bushings at both top and
bottom. Should squeaks occur in the bushings, add a flat washer on the
mounting pins to place the bushings under greater pressure and prevent
movement between the rubber and metal parts. ,

DO NOT USE mineral oil to remove squeaks.
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VALVE AND IGNITION TIMING.

Piston Measurements

From Top Center
Inlet opens 9 degrees before top center.._.____.__ 039”7 (0,991 mm.)
Inlet closes 50 degrees after bottom center_______ 3.772” (95.81 mm.)
Exhaust opens 47 degrees before bottom center___ 3.799” (96.49 mm.)
Exhaust closes 12 degrees after top center________ .054”  ( 1.37 mm.)
Ignition Timing —____________________________ “IGN” 5°BTC

Spark set top center with automatic spark con-
trols at rest, when using low octane fuel.

Firing Order . ____________________ _________ 1-3-4-2
Tappet setting for valve timing.._______________ 0207 ( 0.5! mm.)
Number of flywheel teeth. _____________________. 97

CHECKING VALVE TIMING.

To check the valve timing, adjust
the inlet valve tappet No. 1 cylinder
to .020” (0.51 mm.). Use care in
making this. adjustment that the
measurement is-accurate with feeler
gauges and that the tappet is resting
against the lowest surface of the
camshaft cam. Rotate crankshaft
clockwise until piston in No. 1 cyl-
inder is ready for the intake stroke
(Mark “I-0”—intake open—on the
fiywheel is in the center of the
timing hole opening in the flywheel
housing on right side of the en-
gine.) With the crankshaft in this
position, valve timing is correct if
No. 1 intake valve tappet is just
tight against the end of the valve
stem. After checking, adjust all of the tappets .014” (0.356 mm.).

FIG. 6—FLYWHEEL
TIMING MARKS

The correct alignment of the timing gear marks when setting valve timing
is indicated in Fig. 8. : .

Should the timing vn incorrect it is mmw;mmZn to consult your Willys-Over-
land Dealer. . : ,

49

the wheel and tighten the adjusting nut until the wheel binds slightly. Then
back off the nut 1/6 turn, or more if necessary, making sure the wheel turns
freely without sidewise shake. Replace the locking washer and lock nut and
bend over the locking washer lip. Check the adjustment and reassemble

the driving flange, nut-and hub cap, being sure to replace the shims.

REAR WHEEL BEARINGS.

Each rear wheel is carried on a single tapered roller bearing which is
adjusted by shims placed between the brake backing plate and the axle
{lange. :

Check wheel bearing adjustgent in the same manner as the front wheel.
Should the check determine that adjustment is required, remove the hub
cap; remove the cotter pin, the axle shaft nut and use a wheel puller to
remove the wheel hub. Remove the bolts holding the brake dust shield, the
grease and bearing retainer and the brake assembly. Remove or install
shims, Fig. 32, No. 2 to adjust the bearing with .001” to .003” end float
which will be just perceptible when tested by hand. The shims available
for this adjustment are .003” - .005” and .030” thick.

Examine the grease retainer to be sure it is serviceable—replace it if in
doubt, and reassemble. :

MAINTENANCE OF WHEEL BEARINGS

When the vehicle is used for road work, lubricate and adjust the front
wheel bearings once each year; if
used in dusty field work, twice each
year.

The  bearings should be given
more than casual cleaning. Use a
clean stiff brush and suitable grease
solvent to remove all particles of
old lubricant from the bearings and
hubs. After the bearings are thor-
oughly cleaned, inspect them for
pitted races and rollers and check
the hub oil seals.

Repack the bearing cones and
rollers (see “Lubrication Section”)
and reassemble in the reverse order
of dismantling. Adjust them as di-
rected in the preceding paragraphs.

Lubricate the rear wheel bearings
sparingly. Oil forced from the oil
relief hole No. 1, Fig. 32, indicates
when ‘the bearing is amply lubri-
cated.

Should it be necessary to adjust
the bearings, clean them thoroughly

FIG, wwlwwb.w. WHEEL HUB and ﬂo@mo—n Emg with the recom-
AND BEARING mended lubricant.
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ENGINE FAILS TO START. - s -

Should the engine suddenly stop or fail to start, check the cause as
follows. Also see. “Emergency Chart” Page 53.

1. Make sure there is gasoline
getting to the ‘carburetor (Note:
Should the trouble be traced to the
gasoline supply see “Fuel System”
Page 28) and that the ignition
switch is “ON”.

2. Check ignition circuit wiring
connections to be sure they are tight
and clean.

3. Check that the distributor
breaker points are smooth, have a ) .
flat contact with each other and are . 1 NS

FIG. 30—STEERING SYSTEM

set to the proper gap (.020”). If S i ! .
h 1—T; —Righ d Arm—Lef
the points are rough, replace them FIG. HoH%WﬂW%ZWM%W%VW STRAP Nlmm an mon“_mmmlxmns NHWH:%M mmnw«nhuﬁnwﬁ
. . 3—Knuckl —Righ 10—Tie_Rod—Left
Ww na_mnwonn.:;mm_soog them with a mHm».%m:m w:«: Crank H.Ma t mlmwva." >wumﬂ~m_wur o
1 t 1. —St €. Ta
reaker point file. —Steering Gear Ay 13—Steering Bell Crank Cotter Pin
41 t fhe distribut 7—Steering Gear Housing 14—Steering Bell Crank Shaft
. Inspect the distributor cap
and rotor for cracks, carbon run- STEERING SYSTEM. .
MM“M moﬂo?ﬂmmmgw_momw If they are The “Steering System” is illustrated in Fig. 30. It requires little attentior
P part. other than proper lubrication and maintaining correct alignment.
5. See that Q:.nom_v is reaching Alignment may be thrown out by striking curbs or other obstructions.
HMWM_MWMMVHMM nw_,nwm o.w, %Mﬁﬁi%ﬂ Looseness through the steering system will also affect alignment. It is im.
ms&nr. o the &ms.:ucamu can possible to satisfactorily align front wheel without first adjusting the various
and E__.s the engine until z‘_m,vngm. connections, including the front wheel bearings.
er points are open, then holding The correct toe<in of the front wheels is 3/64” - 3/32’ which must be
one end of a piece of wire on the accurately measured for satisfactory front tire wear and steering. ‘H.,ro best
breaker arm; strike the other end method of checking wheel alignment is by the use of the wheel alignment
on a ¢lean, unpainted surface of the device, which is available in most every well equipped shop.
engine. No flash indicates a ?V_E, y Periodic insepction and adjustment of the steering parts will aid greatly
e hhd BN or open  connection between the in maintaining alignment. Keep the steering connection rod and tie rod ball
DA i switch and mam:mvsmﬁ or-an open R joints snug; they must operate freely without lost motion. Keep the steer-
FIG. 9—HEAT CONTROL VALVE circuit in the coil. Em wire and ing gear arm No. 6 tight on the lever shaft and the steering housing bracket
mosnmoMo:m ~Mm..%_=m Mﬂ the coil are tight on the frame. For adjustment of the front wheel bearings see Page 48.
in good condition, then an open .
1—Heat Control Valve Lever Key Boods he coil § ey d The bell crank No. 4 is mounted on the frame front cross tube and
primary in the coil is apparent an ; £ r .
2—Heat Cantrol Valve Lever Clamp a new coil will be necessary swivels on two needle bearings. The mounting shaft is removable from the
3—Heat Control Valve Shaft If & flsh hen testi _muwmmsm vwmownoﬁ vw_mlism out a tapered locking pin. The bell crank ‘tie-rod
4-Heat Control Valve Lever Clamp Screw a lash occures when testing ) all is replaceable.
S Wagher Tl Velve Bi-Metal Spring the primary, as outlined above, it Should the bell crank become bent or damaged, install a new part
6—~Heat Coatrol Valve Counterweight indicates that the primary circuit : : S ) )
Lever , is all right and the trouble is else- Do not tighten the steering gear to dampen out steering trouble. Should
MHMS. MH”M «»Nﬁ W.Hauw wu._.man . where so the secondary coil circuit trouble develope, consult your Willys-Overland Dealer, as he has a definite
Ste wive Biiietal Spring should be tested as follows: procedure for the inspection and adjustment of the steering system.

Stop
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G““, FIG. 11—OIL PUMP
1—~Cover Screw 8—Gasket .
2—~Cover 9—Gear Retaining Pin
3—Cover Gasket 10—Relief Valve Retainer
4—Outer. Rotor 11—Relief Valve Retainer Gasket
5—Shaft and Rotor 12—Relief Valve mﬁznm
6—Body 13-—~Relief Valve Plunger

7~Driven Gear

OIL PUMP ASSEMBLY.

The oil pump assembly is provided with a pressure relief valve which con-
trols the maximum oil pressure at all speeds.

The standard controlled pressure is approximately 30 to 35 lbs. at 30
mph. and 5 to 10 lbs. at the idle speed of 600 rpm. as registered by the dash
gauge. Pressure may be adjusted by installing or removing shims between
the relief plunger spring and the spring retainer. Add shims to increase the
pressure or remove to decrease.

The oil pump drive shaft drives both the pump and the distributor as-
sembly. See Fig. 4. Should it be necessary to remove the oil pump assem-
bly, first remove the distributor cap and carefully note the position-of the
rotor to allow reinstallation without disturbing the ignition timing. When
the pump is installed, use care that the driving key on the end of the dis-
tributor shaft is correctly meshed with the slot on the end of the pump shaft.

- To make the installation without disturbing ignition:timing, the pump

BRAKE SHOE ADJUSTMENT—MINOR.

The master cylinder may be reached by removing the five screws in the
inspection cover on the toe board below the steering column. Keep the
master cylinder reservoir full at all times. Use only genuine hydraulic
brake fluid. Check the level each 1000 miles and use care, when removing
the filler cap, that no dirt enters the reservoir. The fluid capacity is approxi-
mately 34 pts.

The hydraulic brake system must be bled whenever a fluid line is
disconnected or air enters the system due to low fluid level in the master
cylinder reservoir. A leak in the system may be indicated by a “spongy”
pedal. Air trapped in the system is compressible and does not permit pres-
sure, applied to the brake pedal, to be transmitted solidly to the brake shoes.
Should bleeding be required, consult your Willys-Overland Dealer.

L BRAKE SHOE ECCENTRIC: (-
When the brake lining becomes N Bitcocs scew ===t

worn the effective brake pedal travel = =
is reduced. The effective travel may
be restored by adjusting the brake
shoes.

First make sure that there is 14"
pedal travel, without moving the
master cylinder piston, which is nec-
essary to prevent the brakes from
dragging due to expansion of the
hydraulic liquid.

Jack up the wheels to clear the et
floor. Adjustment is made by rotat- ' e———
ing the brake shoe eccentrics Fig. ANCHOR PN ———= .

28. Loosen the lock nut for the for- :

ward brake shoe and hold the nut & o 28-"BRAKE ADJUSTMENTS
while turning the eccentric toward the front of the car, with another wrench,
until the shoe strikes the drum. Turn the wheél with one hand and release the
eccentric until the wheel turns freely then hold the eccentric and tighten the
lock nut. To adjust the reverse or rear shoe, repeat this operation except turn
the eccentric toward the rear of the car. Do this on all brakes and check the
fluid level in the master cylinder reservoir.

As pressure is equal in all parts of system, the brakes are self-equalizing.

HAND BRAKE.

To adjust the hand brake the sequence below should be followed:

Make sure that the brake handle on the instrument panel is fully released.
Give due attention to the cable and operating linkage to see that they do not
bind. Should cable fail to slide freely in conduit, remove and lubricate it.

Rotate the brake drum until one pair of the three sets of holes are op-
posite the two adjusting screw wheels in the brake. Use the edge of the
holes as a fulcrum for a suitable adjusting tool or a screw driver, rotate
each notched adjusting screw by moving the handle of the tool away from
the center of the drive shaft until the shoes are snug in the drum. Back off
seven notches on each adjusting screw wheel to secure the correct running .
clearance between the shoes and the drum. )

Should either the foot or hand brakes require relining or other extensive
work, contact your Willys-Overland Dealer.
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distributor ‘driving key and slot with the distributor rotor in the original
g refer to Page 21.

in

ion tim

t

gear must be correctly meshed with the camshaft gear to allow mesh of the
igni
The floating oil intake (No. 28, Fig. 2) is attached to the erankcase wi
two screws, The construction of the float and screen cause it to remain on top
of the. oil, preventing the circulation of water and dirt.

position.” Should it be necessary to reset the

FLOATING OIL INTAKE.

*

Once each year remove the float, screen and tube and clean thoroughly

with ‘a ‘suitable cleaning fluid. When replacing, place some sealer on the
gasket where the tube bears against the engine crankcase. A leak at this

point will allow air to enter the oil suction line seriously affecting oil

pressure,

(ad£ ] 3uneo(J-1wag)
ATHWNHESSY HTIXV UVHH——LG

VALVE CLOSED

VALVE:OPEN

FIG. 12—CRANKCASE VENTILATING SYSTEM

The crankcase ventilating system provides thorough, positive ventilation

which reduces to a minimum the formation of sludge.

CRANKCASE VENTILATOR.
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In operation (see I'ig. 12) clean air flows from the air cleaner through
the short connecting tube to the oil filler tube and ‘then through the crank-
case and valve compartment to the intake manifold. Any vapors in the
crankcase are carried into the manifold and burned. Positive air circulation
reduces oil temperatures and the formation of moisture due to condensation.
Air flow is controlled at the manifold by the control valve.

Be sure there are no air leaks at tube connection between the air cleaner
and oil filler tube, and that the oil filler tube cap gasket is in good condition.
Always keep the cap locked securely in place.

When tuning the engine or grinding valves, remove the control valve
and clean it thoroughly. If this valve is blocked with carbon, the ventilating
system will not operate and should the valve fail to seat, it will be impossible
to make the engine idle satisfactorily.

GENERATOR.

The generator is a 35-ampere, two-brush unit which does not require
adjustment to increase or decrease output. Output control is accomplished
by the regulator which limits the current generated to that which is required
by the battery. The generator charging rate, as shown by the ammeter, will
be low when the battery is well charged and correspondingly higher as
charging is required.

As a general rule it will not pay an owner, not equipped with specialized
test equipment, to undertake generator repairs. There are some adjustments
which may be made without this equipment and which are covered below.

Should the generator ‘'stop charging, examine all connections in the
charging line to be sure they are clean and tight. Also note the condition
of the commutator and brushes.:

If the commutator is dirty and discolored, it can be cleaned by holding
a piece of No. 00 sand-paper- against it with the engine running at idle
speed. Do not use emery or carborundum cloth; :

The brushes must slide freely in their holders and should they be badly
worn or oil soaked, they should be replaced. Excessive arcing between the
commutator and brushes usually-indicates incorrect seating of the brushes
against the commutator or high mica insulation between the commutator
segments. Incorrect seating may be corrected by drawing a piece of No. 00
sand-paper around the commutator with the sanded side against the brush.
After sanding, blow the carbon dust and sand from the generator.

Should the above attention fail to make the unit operate satisfactorily,
consult your Willys-Overland Dealer.

VOLTAGE REGULATOR.

The regulator must be adjusted with great accuracy; heat as well as
voltage and amperage must be considered when adjusting it. Should trouble
develop in the regulator either consult a Willys-Overland Dealer or install

a new one,

DISTRIBUTOR ASSEMBLY.

The distributor delivers. the spark to the right cylinder at the right time.
The mechanical breaker, built in the distributor, opens and closes the
primary circuit at the exact time for ignition. See Fig. 7.

43

The differential is mounted in a housing similar to that used in the rear
axle, except that the drive pinion shaft is toward the rear of the front and
to the right of the center of the axle. This design allows placing the front
propeller shaft along the right side of the engine oil pan without reducing
the road clearance under the engine. The axle is of the full floating type
and the axle shafts can be removed without dismantling the steering
knuckles. .
Once each year have your Willys-Overland Dealer remove the front axle
universal joint and shaft assemblies to thoroughly wash out the steering
knuckle housings and check the shim adjustment of the universal joints.
After checking, the universal joint housings must be refilled with good
quality lubricant as specified in the “Lubrication Section”.

The lubricant is retained in the steering knuckle housings by felt oil seals
mounted in twin retainers attached to the inner face of the housings. Fig.
5. These seals also prevent dirt and grit entering the housings. Inspect
the seals regularily and replace them promptly if damaged.

Keep the spring loaded air vent or breather, mounted in the center
housing cover, free of dirt at all times.

REAR AXLE.

The rear axle is the semi-floating type, Fig. 27. End float of the axle shafts
Mm adjusted by shims placed between the brake backing plate and the axle

ange.

To remove a shaft for reshimming or replacement, first remove the hub
cap, the cotter pin and the shaft nut. Use a wheel puller to
remove the wheel hub. Remove the bolts holding the brake dust shield, the
grease and bearing retainer and the brake: assembly. Also remove the
shield and retainer. Pull out the shafl, using care not to lose the bearing
adjusting shims. Should the end of a broken shaft be inside the axle housing
tube, the broken end can usually be removed by makifi} a loop in a piece
of wire and working the.loop over the end of the shaft using the wire to
pull it from the housing. When the shaft is replaced, adjust the bearing
with the shims to allow proper end play of the shaft. See “Rear Wheel
Bearings”, Page 49. ,

BRAKES.

The foot or service brakes are hydraulically actuated in all four wheels.
The brakes are of the two shoe, double anchor type and have chrome-
nickel alloy iron drums.

The hand brake is mechanically operated through a cable and conduit
to an internal expanding type brake mounted on the propeller shaft at the
rear of the transfer case.

FOOT BRAKES.

~ In operation, pressure is applied to the hydraulic liquid in the master cyl-
inder through the foot pedal, forcing the liquid through the lines and into
the wheel cylinders. The pressure forces the pistons in each wheel outward,
expanding the brake shoes against the drums. ‘As the pedal is further de-
pressed, higher pressure is built up within the hydraulic system, causing the
brake shoes to exert greater force against the brake drums. As the brake
pedal is released the brake shoe return springs pull the shoes together forcing
ﬁrm fluid out of the cylinders and back into the lines toward the master cyl-
inder. :
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FUEL SYSTEM.

F1G. 13—FUEL PUMP

1—Strainer Bail and Seat Assembly

2—Fuel Pump Filtering Screen Assembly

3—Puel Pump Bowl!

4—Fuel Inlet

5—<Fuel ‘Pump: Inlet. Valve Assembly

6—~Pump Chamber .

7—Fiiel Pump Umnwr-.nna mmﬂan

8—Fuel Pump Rocker ‘Arm Spring

9—~Fuel: PumpRocker Arm Assembly

10—Fuel-Pump Rocker Arm Pin

11—Fue) Pump Rocker Arm Link

12—Fuel Pump Diaphragm and Pull Rod
Assenbly

13—Fuel Pump: Outlet Valve Assembly

14—Fuel Qutlet

15—Fuel ‘Pump Body - Screw

The fuel system consists of the:

fuel tank, fuel lines, fuel pump,
carburetor and air cleaner.

The most important maintenance
attention is to keep the system clean
and free of water, also periodically
inspect  for leaks.

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

Gum formation is similar to hard
varnish- and may cause trouble in
the fuel pump valves or the carbu-

retor float valve may become stuck

or the filter screen: blocked. Gum
formation can be dissolved by ace-
tone, obtainable in most drug
stores. In extreme cases, it will be
necessary to disassemble and clean
the fuel system, however, often one
pint of acetone placed in the fuel
tank with about one gallon of gaso-

line will dissolve any deposits as it passes through the system with the gaso-

line.

CARBURETOR.

PROPELLER SHAFT.

The Carter carburetor, Model W.0.-596S is a precision instrument de-
signed to deliver the proper fuel and air mixtures at all engine speeds.
Carburetor parts wear little; the chiet cause of faulty carburetor is the
accumulation of dirt and water. More often than not the carburetor is
blamed for poor engine performance when the trouble is elsewhere (See
Emergency Chart Page 53). Do not disturb the carburetor until it is proven
that the trouble is not elsewhere. Should it be determined that the car-
buretor is at fault consult your Willys-Overland Dealer.

The carburetor is provided with an external adjustment to secure smooth
engine idle. Fig. 14, No. 15. To set this adjustment, proceed as follows:

Make sure that the choke is in a fully open position, Close the idle
" adjustment by turning it to the right or in against the seat; then open it
one and one-quarter turns. Start the engine and run it until operating tem-
perature is obtained, then turn the adjustment in or out slightly until the
engine fires evenly. Open the throtile for a few seconds allowing the engine

N

.E-o urmmmﬂm Ennrmsmmamu_oomn&o:?oﬂwuumononmomowaumummbm.-um
disengaging the drive to the front axle, also for shifting the gears.

On hard surface and level roads, disengage the front axle drive by placing
the transfer case left shift lever in the forward position. See Fig. 3. The

right hand lever controls the gear ratio; low and high. The low gear can

only be engaged when the left hand lever is in the engaged (rear) position

for front drive. Proper position for disengaging axles to use the power
take-off with the vehicle standing is shown as “N” in Fig. 3 of “Drivers
Instructions.”

Both the transmission and the transfer case are precision built units.
No external adjustments are possible and should attention be necessary, it
is advisable to consult your Willys-Overland Dealer: ;

IMPORTANT: Check the units at each lubrication to guard against
lubricant leakage. For economy the capacity is small—change the lubricant
in accordance with instructions on Page 18.

Thg drive from the transfer case to the front and rear axles is completed
through two propeller shafts each equipped with two universal joints, The
splined slip joints at the transfer case end of each shaft allows for varia-
tions in distance between the transfer case and the axles, due to spring
action.

Examine both propeller shafts periodically for foreign matter which may
become wrapped around them. Check for dents or a bent shaft and make
sure that the universal joints attaching bolts are tight at all times.

The universal joints have needle type bearings and are so designed that
correct assembly is very simple. No hand fitting or special tools are required.

The journal trunnion and needle bearing assemblies are the only parts
subject to wear, and when it becomes necessary to replace these parts, the
propeller shafts should be removed from the vehicle to facilitate replace-
ment. - - ;

When reinstall- 4
ing, note that the
slip joints “are
marked with . ar-
rows, Fig. 24, at
the spline and the
sleeve yoke. Align
the arrows so. the
yokes of the uni-
versal . joints ~at
the front and rear
of each shaft are
in the same plane, when assembled, to avoid vibration. The “U” type attach-
ing bolt nuts should be tightened evenly with approximately the same pres-
sure on-each nut, :

FIG. 24—ARROW MARKING

FRONT AXLE.

The front axle is a live driving unit with hypoid drive gears, Fig. 26, and
spherical steering knuckles, Fig. 25, containing constant velocity type axle
shaft universal joints. . . :
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Shift is smooth and positive through-a cane type control lever mounted
in a shift housing at the top of the assembly. Poppet balls and springs re-
tain the gears in mesh and an interlock prevents shifting into two gears at

one time.
Should any trouble be experienced with the transmission assembly, con-

- The sediment chamber can be removed by backing off the thumb nut
sufficiently to permit swinging the wire clamp to one side. The bowl or
cover should be washed and wiped dry and the screen dried and then
cleaned with a stiff brush. When reassembling the bowl, make certain that
the cork gasket is not broken; reverse it and position it flat on the seat then

install the bowl and tighten the thumb nut securely. After cleaning, start sult your Willys-Overland Dealer.
the engine and carefully inspect the bowl to guard against leakage. A TRANSFER CASE ASSEMBLY.
Lack of gasoline in the carburetor may be caused by the following The transfer case Fig. 23 is an auxiliary unit located at the rear of the

transmission. It is essentially a two speed transmission, which provides a

low and direct gear, also a means of connecting the drive to the front axle.
3 15

conditions:

" 1. Gasoline tank empty.
Leaking tubing or connections. :
Bent or kinked tubing. " gk
Clogged fuel lines—(or frozen). .
Sediment bowl on fuel pump loose.

Dirty screen.

7. Carburetor inlet valve stuck shut.

Should the carburetor flood (too much gasoline), check the unit to make
certain that the needle valve Fig. 14, No. 8, is seating properly and that the
float No. 9 is not stuck.

CAUTION: Do not attempt repairs which require disassembling ot tne
fuel pump other than cleaning as special care is required. It is recommended
that all fuel pump trouble be taken up with your Willys-Overland Dealer.

FUEL SUPPLY TANK.
The capacity of the fuel tank is 1014 gal. (U.S.). k
When filling the tank, care should be used that no foreign matter or
water enters the tank. Once each season, at a time when the fuel supply is
low in the tank, remove the drain plug in the bottom to drain out sediment

and water which may have-accumulated.

COOLING SYSTEM. .

The practice of checking the condition of the cooling system of your J eep
while lubricating it will guard against costly delays in service. Inspecting
the condition of the radiator and heater hoses; also the fan belt and water
pump will eliminate the possibility of an overheated engine due to a water

Ll

o

leak or loose fan belt. - .
; . &
RADIATOR ASSEMBLY. FIG. 22-—TRANSMISSION
The radiator is designed to cool the water under all operating conditions v I~Main Drive Gear R Z-Main Shaft Nut
i : 2—Main Drive Gear Bearing Retainer ain: Shaft
Foin«ﬁwu the core must be W@@a free fr om corrosion and momhn and the air 3—Main Drive Gear Bearing Retainer Qil 25—Idler and ‘Countershaft Lock. Plate
passages free of chaff, dust and mud. Seal - %—Countershalt Gear Bearing Rollers
At least twice a year flush out the cooling system. A good way to do this ' SMuin Drive Gear Beabing Snap Ring WMHno%“mewm ?Em iumsa xoﬂlwzn

i i 3 : 6—~Main Drive Gear Bearing 29—~Countershaft rust  Washer Rear—Bronze
is to remove the drain cock at the bottom of the. wwm_mnon E@m that in 7—Synchronizer Shifting Plate 30—Countershaft Gears :
the cylinder block under the generator. Place a hose in the radiator filler SShift Rall Gap 4 Intermedi J--Teanmmisgion Case.

: . . e t: t —. in eCor eC ear
opening and adjust the flow of water to equal that draining from the two 10-Shift Rail Popper Ball - oo &Inh%&_w: Bearing mnuwoa

. . . . . . 11—Shift Rail P t. Sprin 34—Synchronizer Blockin; ing
openings. Start the engine and mzos.‘ it to run until Em cooling system is 12-Shift Fork—thgh and Totermediate 35— Countershaft “Thrust Washer Front—
thoroughly flushed. ~After flushing it is advisable to install a corresion 3-Soatrel Housing Sork D halt Bearing Washer
PR e A ! g 4—Con & T 36—Counters in
inhibitor in the system to prevent the formation of rust and scale. This may “Toanhu“ Wn«em W_mwwwsﬂ wmn_.”:n ¥~Intermediate and High Speed Clutch

1 i ¢ - 6~Control Lever Fulerum - : . ~ Sleeve

vomﬂgmm@m_ mno.E your g.bmﬁ-Oélw:m Wmmﬁ_wnﬁ L o , ._Vlmnm_,.,.wmmw Hmu Fulerum Ba wmhwanﬁ_n&wz mmam. High Clutch Hub

ou e air passages become clo , 18—~8hift ‘Fork—~Low and Rever ynchronizer Sprin

) P g me W.MO 5 G0 BOn use a metal m,00~ of any 19—Slidin OonTIH«H..os. and nHMM<unn_.mo 40—Intermediate .and mmmmw Clutch Hub
kind to clean th U d i
ma o clean them. Use compressed air or water pressure and clean from 20—~Main - Shaft Bearing Adapter Smap Ring .
21—~Main Shaft Bearing 41—Main ‘Shaft Pilot Bearing Roller

the rear, forcing the dirt out through the front of the radiator. . %—Main Shaft Washer
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The screen should be made of light colored material and should have a
black center line for use in centering the screen with the vehicle. The screen
should also have two vertical black Iines, one on each side 6f the center line

. at a distance equal to the lamp centers.
,. Place the vehicle on the floor with the tires inflated to the recommended
pressure for highway use. Set the vehicle 25 feet from the front of the screen
JUNCTION GENERATOR A or wall, so that the center line of the vehicle is in line with the center line
- BLock on the screen. To position the vehicle, stand at the rear and sight through
0 the windshield down across the cowl and hood.
O Measure from the floor to the center of the headlamp and mark a hori-
IGNITION
‘ CABLE Nol-—

PARK HEAD: - PARK

zontal line on the screen 3 inches less.
No.2. Turn on the headlamp upper beam, cover one lamp mwm check the location
No.3J of the beam on the screen. The center of the “hot spot” should be centered
No4 | on the intersection of the vertical and horizontal lines.

HORN mc.:.oz/m (& / If the aim is incorrect; remove the headlamp door screw and remove the
CONTACT BRUSH DIETRIBUTOR door, then adjust the two screws in the mounting ring and move the head-
. q%cwwm,mu_zo Q SECONDARY lamp unit until the beam is correctly aimed, then tighten.
S Q o o CABLE Cover the headlamp aimed and adjust the other in the same manner.
TOP LIGHT_| STARTING MOTOR | |—— ;
SWITCH 10 STARTING o BATTERY CLUTCH

& SWITCH _, ISPLATE B-VOLTS ) . . .
CABLE . 100 AMPS. The clutch is of the single, dry plate type consisting of a pressure plate
STARTING , assembly, having three pressure springs, three release levers; and a spring
FOOT DIMMER SwITCH STARTER "\ BATTERY cushioned, faced driving plate mounted on a hardened steel, splined hub.
SWITCH ~—_| HQAN nnnw/wm_m_m<m Clutch release is accomplished by moving the release bearing toward the
LIGHT SWITCH flywheel. The three springs located in the clutch bracket provide the driv-
CIRCUIT BREAKER ing pressure, thus, when the foot pressure is removed from the pedal, the
springs force the pressure plate forward against the driven plate, gradually

and smoothly applying power to the wheels.

E As the clutch facings wear, the clearance between the release levers and
m./ ﬂr the release bearing is decreased. The effect on the clutch pedal is to
. L decrease the free travel, which is the
cwwq_.ﬂrn_"wz._, MMETER _nmﬂm_ﬂo»zzmi:nx - . distance the pedal moves away from
DASH UNIT “DASH LIGHT  sssEMBLY the toe board before the release bear-
o ing comes into contact with the release

levers. Adjusting the length of the

SWITCH .
HEAD...___88V...32-50 warr SEAL BEAM clutch control cable to increase the
g ﬂwﬂx_zm:--.m.w« ...... w mw F_”»HW .MW free travel of the clutch pedal, restores
TAILESTOR.BBV. 521 CF Lamb *hoe ) the proper clearance between the re.
(30 Ambere Themal Type Circuit Breaker) lease levers and the release bearing.

FIRING DRDER 1-3-4-2 See Fig. 20. .

FUEL GAUGE v The release bearing and clutch pedal
TANK UNIT must be in their proper positions. No
FUEL GAUGE adjustment of the clutch proper is re-

quired to compensate for.wear of the
: . facings, but a .clearance of approxi-
2 mately 187 (3.17 mm.) should be

TAIL AND FIG. mwmwMWM%mﬁ% EDAL maintained between the release levers
STOP LIGHT . ‘ Fig. 21 No. 14 and the release
. bearing No. 7. To obtain this clearance, adjust the length of the cluteh

‘ control cable No. 18, so that the pedal has 17 (25.40 mm.) free movement

FIG. 16—WIRING DIAGRAM from the fully engaged position before any resistance can be felt. :

TANK UNIT TO
DASH UNIT CABLE
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See “Lubrication Specification”

Chassis Bearings, Nos. 2, 3, 4, 5, 6, 8, 9, 16—~Clean and lubricate each 1000 miles of road service.

Make certain that each-bearing suriace 1s properly lubricated and oil all.clevis pins, yokes, hood hooks .

and-the upper.end of the hand brake .conduit. -Lvbricate these parts DAILY when using the vehicle for
field work as the new lubricant will force the old from the hearings with the grit and dirt’ which may have
accumulated.

Engine Crankcase: No. 1—Drain engine oil when hot anid refill with iresh oil each 2000 miles of road
service. For power take-off and field operation change the oil at each 30 hours. Watch the condition of
the-oil closely and should it be contaminated due to conditions oi operation. change it immediately. When
changing oil, always drain the oil filter to prevent the dirty. oil in-the filter from mixing with the new.

Transmission and Transfer Case, No. 12, 13—Check the level in the housings each 1000 miles. Change
oil ‘3t ‘each 6000  miles of road service or 3% hours of feld work. See Page 18.

Front and Rear Differentials No. 18—Check level at each 1000 miles and change the oil each 6000 miles
of road service and 300 hours of field work. Use extreme pressure (hypoid type)-lubricant. Page 18.

Froot Axle King Pin Bearings and Universal Joints, No. 14—Check oil level each 1000 miles. Change
the ;lubricant at each 6000 miles:of road service and 300: hours:of field .service. See Page . 18.

Universal Joints: (Propeller. Shaft) No. 11—Lubricate -with. a compressor:each ‘1000 ‘miles.

Steering Gear, No. 15—Check lubricant: level ¢ach 1000 miles. 'When level is Jow use a hand gun tc
fill ‘thé housing 'slowly. "See Page 17; .

Ignition Distributor,: No. 19-~Lubricate each 1000 miiles or. equivalent in field service. Place several
drops of ‘engine oil in oiler at side of housing; also place a drop of light oil on the wick in:shaft under the
rotor and sparingly apply soft grease on the breaker arni‘cam and a drop of oil-on the breaker arm pivot.
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17—CHASSIS, SHOWING PARTS REQUIRING LUBRICATION
‘‘Capacity” Charts, Pages 15 and 16

Generator and Starting Motor, Nos. 20, 21—Place three to five drops of oil in the oilers each 1000 miles.
Do not overlubricate.

Front Wheel Bearings, No. 24—Remove the front wheel bearings and clean them thoroughly each
m.hn_o. miles of road service or 300 hours of industrial service after which repack them with irnM vvmulun
ubricant,

Rear Whee! Bearings, No. 26~~Lubricate the rear wheel bearings sparingly with a compressor. See
“Wheel Bearings” Pages 18 and 49.

. Air Cleaner, No. 22—For normal vpcration ciean the air cleaner and replace the oil each 2000 miles
using the same grade used in the engine.. Clean this amit.and change oil in accordance with conditions
of operation—twice daily when the vehicle is used i extremely dusty. field service.

. Power Take-Off and Belt Pulley Housings, Nos. 16, 17—Check- the lubricant-level each time the ve.
hicle is Jubricated. Should the units be used frequently change the Jubricant each 300 hours.' See Page 18.°

Power Take-Off Universal Joints, No. 25—For average service the original factory lubrication will
last the. life of the vehicle. 1f the power take-off is used often jor continuous operation, disassemble and
repack .orice éach ‘year, :

Govenior, No. 23--At each lubrication clicck the level in_the housing. Note that three plu S are pro-
vided; ‘drain plug, level plug and filler plug. Fill the housing 1o the level plug level :_W::N the mm.su
grade oil used in the engine. Avoid overfilling.

NOTE~—The water pump and clutch release bearings are
the life of the bearings. ’

CAUTTON—Do not lubricate the shock absorbér rubber mon

prelubricated. and the lubricant lasts for

ne - conticctions,




