


RESTRICTED

DEPARTMENT OF THE ARMY TECHNICAL MANUAL

sV 1D

1/4-TON, 4 x 4
UTILITY TRUCK M38

(WILLYS-OVERLAND)

DEPARTMENT OF THE ARMY - SEPTEMBER 1950

United States Government Printing Office
Washington : 1930

RESTRICTED






CONTENTS

CHAPTER 1.

Section I.
1T

CHAPTER 2.
Section 1.
IT,

IIT.

IV,
CHAPTER 3.

Section I,

1I.
T,
IV.

V.

VI.
VII,
VIII.
IX.

X.

XI.
XTILI.
XTI,
XIv.
XV.
XVIL
XVII.
XVIII.
XIX.,
XX,
XXI.
XXII.
XXIIT.
XXIV.
XXV,
XX VL
XXVII.
XXVIII.

XXIX.

s B, B, N

CHAPTER 4.

Section 1.

I,

INTRODUCTION Pragranki
T e e R R R 7 AT etk el ) 1-2
Deseriptionand datw_ .- = - 3-5
OPERATING INSTRUCTIONS

Serviee upon receipt of matériel ___ . 6-9
Controls and instruments_._.______________ . 1o-22
Operation under usual conditions_. 23-26
Operation under unusual conditions.__________ 27-33
ORGANIZATIONAL MAINTENANCE IN-

STRUCTIONS
Parts, speecial tools, and equipment for organ-

izational maintenance....._______________ . 3435
Lubrication and painting____________ _ _____ 36-39
Preventive maintenance services__ ___________ 4043
roubleslooting = e aLiiol S s 44-63
Engine deseription and maintenance in vehicle.  64-73
Power plant removal and installation_ .. _____ = 74-112
Engine removal and installation___ 113-115
Ghateh s o = s L 116-120
Poatavntony . SCIE0 T R ROT ol Vgt 121-125
ERHauRt EYRbam . s s Lo 126~128
CODBNE-EYStem. - =% =~ fo s =tuns 120-134
TR AT T S e G s 135-139
Btartingeystem . . .. - .- 140-141
zoneratingaystém_ ... .. - 142-144
Transmission_ _ ____ e e e e i e HE S T 145-148
R e e 149-152
Propmilerabinbla. —. - o ey 153-155
e a1
LT LY N S T e b, S S M e 168-175
R e e SR LI SR g AT o |
Springs and shock absorbers_ . _______________ 183-187
T T T e A R - mes ol e g 188-193
Batteries and lighting system ___ _____________ 194-202
Whoelgapndtiven. . - . S T T - - o 203-205
WieHh S L adv shh s s mpd gty ¥ S0 8 206-210
Radio interference suppression. ... _______ 211-212
Wiring, e¢ircuits, and harnesses______________ 213-215
Instrument cluster, gages, switches, and send-

T S S R S R 216-229
Body and frame__________ N Wy ey DY
Maintenanee under unusual conditions________ 242 240
SHIPMENT AND LIMITED STORAGE AND

DESTRUCTION TO PREVENT ENEMY USE
Shipment and limited storage____________ cem- 250-254
Destruction of matériel to prevent enemy use . 255-256
REFEREMCES . oivii voviavvinin T Ly

46

75

89

94
104
105
108
112
113
118
122
124
126
129
130
131
137
140
148
153
157
166
167
170
170

174
180
185

198
209

212
215



RESTRICTED

CHAPTER |
INTRODUCTION

Section |. GENERAL
1. Scope

a. These instructions are published for the information and guidance
of personnel to whom this matériel is issued. They contain informa-
tion on the operation and organizational maintenance of the matériel,
as well as deseriptions of major units and their functions in relation to
other components of the matériel.

b. The appendix contains a list of current references, including
supply catalogs, technical manusls, and other available publications
applicable to the matériel.

2. Forms, Records, and Reports

a. GexeraL. Forms, records, and reports are designed tv serve
necessary and useful purposes. Responsibility for the proper execu-
tion of these forms rests upon commanding officers of all units operat-
ing and maintaining vehicles. It is emphasized, however, that forms,
records, and reports are merely aids. They are not a substitute for
thorough practical work, physical inspection, and active supervision.

b. Avraorizep Forms. The forms, records, and reports generally
applicable to units operating and maintaining these vehicles are listed
below. No forms other than approved Department of the Army forms
will be used. For a current and complete listing of all forms, see SR
310-20-6.

Standard Ferm 91, Operator’s Report of Motor Vehicle Accident.

Standard Form 91A, Transeript of Operator's Report of Motor
Vehicle Accident.

Standard Form 93, Report of Investigating Officer.

Standard Form 94, Statement of Witness.

DD Form 110, Vehicle and Equipment Operational Record.
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DA AGO Form 9-68, Spot Check Inspection Record for Wheeled
and Half-Track Vehicles.

DA AGO Form 9-73, Data for Registration—Motor Vehicle.

DA AGO Form 9-74, Motor Vehicle Operator’s Permit.

DA AGO Form 9-75, Daily Dispatching Record of Motor
Vehicles. -

DA AGO Form 348, Driver Qualification Record.

DA AGO Form 460, Preventive Maintenance Roster.

DA AGO Form 461, Work Sheet for Wheeled and Half-Track
Vehieles.

DA AGO Form 468, Unsatisfactory Equipment Report.

DA AGO Form 478, MWO and Major Unit Assembly Replace-
ment Record and Organizational Equipment File.

DA AGO Form 614, Accident—Identification Card.

DA AGO Form 811, Work Request and Job Order.

DA AGO Form 811-1, Work Request and Hand Receipt.

¢. Fieup Rerorr or Accipents. The reports necessary to comply
with the requirements of the Army safety program are preseribed in
detail in the SR 385-10-40 series of special regulations. These
reports are required whenever aceidents occur involving injury to
personnel or damage to matériel.

d. Rerort oF Uxsatisractory EQuirMenT oR MATERIELS. Any
suggestions for improvement in design, maintenance, safety, and
efficiency of operation prompted by chronie failure or malfunetion of
the matériel, spare parts, or equipment or as to defects in the applica-
tion or effect of prescribed petroleum fuels, lubricants, and/or pre-
serving matériels will be reported through technical channels to the
Chief of Ordnance, Washington 25, D. C., ATTN: ORDFM, using DA
AGO Form 468. Suggestions are encouraged in order that other
organizations may benefit.

Section Il. DESCRIPTION AND DATA

3. Description

a. Gexgrav. This vehicle is a general purpose personnel or cargo
carrier especially designed for adaptation to general reconnaissance,
command communications, or other special duties. It is a four-wheel
vehicle with four-wheel drive and designated as Y-ton 4 x 4 utility
truck M38. The design locates the four-cylinder gasoline engine for-
ward under the hood and provides a four-passenger open-type body,
which can be enclosed with removable canvas top and side curtains
held in place by suitable metal bows and rods. The conventional
three-speed transmission is supplemented by a two-speed transfer
which, in addition to providing a power line to the front axle, provides
additional speeds for traversing difficult terrain. The windshield can
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be folded flat on top of the hood for low silhouette and forward firing.
The spare wheel and tire are mounted on the rear panel and a pintle
is provided at the rear for towing purposes. This vehiele is con-
structed for short period underwater operation, which is accomplished
by the waterproofing of eleetrical units and providing a venting sys-
tem connected to the air cleaner. A kit is available which extends the
air intake and exhaust pipes, thus permitting fording of deeper water
(par. 33d). Such design permits use of the vehicle in landing and
fording operations. General physical characteristics are shown in
figures 1 to 3.

b. IpExTIFIcATION. The manufacturer's serial number is stamped
on the nomenclature plate (fig. 4) located on the instrument panel.
The engine serial number is stamped on the top of the water pump boss
on the front of the cylinder block. The USA registration number is
steneiled on each side of the hood panel.

4. Name, Caution, and Instruction Plates

The various name, caution, and instruction plates are located on
the instrument panel (fig. 5) and are listed as follows:
Nomenclature plate (fig. 4).
Name and patent plate (fig. 4).
Speeds and coolant information plate (fig. 4).
Center of gravity plate (fig. 4).
Shipping data plate (fig. 4).
Shifting and tire inflation instruction plate (fig. 4).

5. Tabulated Data

a. GENERAL DaTa.

Pt e e U e e e L e L L T T
With svdball tin). 0 s o e e AL et
Heighhavamall ) e e s e e e e
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b1 e s e e i S S e e Ly JB T 1
Tiretype—-- - - ... __ .. - _______Nondirestional mud and snow.
e e e e e 6.
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Figure 3. Top view of vehicle.




spod woronasul pun ‘vwonns ‘awonr o aunbt,
| 1} s i J L |

Lr6L5E Od WY
31V1d NOILVII4IINAaI
BSLP QO o

B C:i0345N1 © -GRO0-0T-M ON LOVHLNGI
RE-N 1300mM BILED ON Llvd AW

0861 ‘04N WA ID__,__ HAE NAW
QIHD "00370L

JINI SHOLONW a:::bn..w.’._a__i AB ‘04N

B o 235 080 SZSE6LO ON HIOLS GHO

° NM/M BE W 7 X7 'NOL . "ALNLLN "¥ONHL

@
31V1d VIVO SNIDIAHIS

'

31V1d AINIOV 3ITHISNOJSIH

NIYHO MO8 AD ONV HOLYIOYY 40 30IS 1437 H3IMOT 1V SNILLLY
3SOH NO 031¥207 ¥O0D HOLYIOVM N340 W3ILSAS ONITOCD Nivéd Ol

00-90°30¥4D 92 S09 30YHD 09 €30 3IOVHD 30
0-923 30¥HD 53

1-92 30vyD 92 0§ 30vuD 09

0 ¥v3ID

587 9 MONS HO ONYS ‘ONN S10 §
§47 3T AHLNNOD-SS04D 810 S
ST B AYMHDIN,| 'ST¥VD £l

SIMNSS3dd NOLLVIANI FuLL

of 3aY49 10
IO 3NIONT

B9 'NIN 'ON 3NV.IJO0 3INIMOSYD

e HALHVLS ONY HOLYH3NID NIIMLIE INIONT 40 30IS LHOM.NO X000 \f

4,501 40
SL 30Q¥YH9.09 MOl 3dveD 30 4 0L ‘4 Or
4 IE 3A08Y

JUNLvH3IdW3L

ALIDVAYD ASVINNYMED
ALIDVAYD NILEAS BNITOO0D
ALIDY4YD MWNWL 3INIOSYSD

HMLO3T3 v X ¥ 'NOL % "MONML V1YO ONIDIAN3S ®

31V1d ViVOd NOISNIWIGQ ONY LHOIIM

_.
| 1430 3OMVNGHO | 1430 3INVNOKO | AOOH
| 1430 3INVNONO | ‘1430 3ONVNOBO | SISSYHD

YNILNIVN LNINW
10430 “3HNI20Hd

31V1d NOILNVYD Q33dS

2
-]

a1 - ALVIOIWHILNI
Hd W FE HDIH

ADNYE MO IDNYHE HOIH Ni
NI 3SVD HI4SNVHL NOISSINSNVH L
SNOILISOd HV3D ONIMOTI04 IHL NI
S0334S AYOH 378ISSINH3Id WNRWINYW

NOILNYD -

31¥1d NOILINHISNI SNILIIHS
®

POR-8 O7 HIOHO NOILLYIIHEN ®
Broei-8 Wi YrOoBRI-68 WL
STIVNNYW IONVYNILNIYH
TOB-8 WL IWNANYHW SHOLYHIHO
Qri-D INS 41817 Sikvd

DIMOL ITiNdT
avoT QImoL IWAN

{887 IVi0L

IV WY
FEv ANOHd
avoiivd

BE W TXF 'NOL % "ALMILA MWONEL H0d ViVO NOISNIWIO ONY JHDIAM ™

SNOLLYDIMand
SAVOY QFDVINNS
OHYH AHO NO DNILYHILO NIHM
IAIHO IV LNOM4 FDVONISIO

IAINA
XY
HoH () LNOu4d

X
W\,h H_...__

35V HIJSNYHL

NOISSINSNYHL
ANOHd







CHAPTER 2
OPERATING INSTRUCTIONS

Section |. SERVICE UPON RECEIPT OF MATERIEL

6. Purpose

a. When a new or reconditioned vehicle is first received by the
using organization, it is necessary for the organizational mechanics
to determine whether the vehicle has been properly prepared for service
by the supplying organization and to be sure it is in condition to per-
form any mission to which it may be assigned, when placed in service.
For this purpose, inspect all assemblies, subassemblies, and accessories
to be sure they are properly assembled, secure, clean, and correctly
adjusted and/or lubricated. Check all tools and equipment to be sure
every item is present, in good condition, clean, and properly mounted
or stowed.

b. In addition, perform a run-in test of at least 50 miles on all new
or reconditioned vehicles and a sufficient number of miles on used
vehicles to completely check their operation, according to procedures
in paragraph 9.

¢. Whenever practicable, the driver will assist in the performance
of these services,

7. Correction of Deficiencies

Deficiencies disclosed during the course of these services will be
treated as follows:

a. Correct any deficiencies within the scope of the maintenance
echelon of the using organization, before the vehicle is placed in
service.

b. Deficiencies beyond the scope of the maintenance echelon of the
using organization will be referred to a higher echelon for correction.

¢. Bring deficiencies of a serious nature to the attention of the
supplving organization through proper channels.



8. Preliminary Service

a. GeENErAL. Before performing run-in test, as directed in
paragraph 9, the procedures outlined in b below will be performed.
b. PROCEDURES.

(1) Fuel, oil, and water. Fill fuel tank. Check crankease oil and
coolant supply: add oil and coolant, as necessary, to bring
to correct levels. Allow room for expansion in fuel tank and
radiator. During freezing weather, test value of antifreeze
and add, as necessary, to protect cooling system against
freezing (par. 129).

Caution: If there is a tag attached to filler cap or steer-
ing wheel concerning engine oil in crankcase, follow instrue-
tions on tag before driving the vehicle.

(2) Battery. Moake hydrometer and voltage test of battery and
add clean water to bring electrolyte one-half inch above
plate (par. 195).

(3) Air cleaner. Examine carburetor air cleaner to see if it is in
good condition and secure (par. 122). Remove element and
wash thoroughly in volatile mineral spirits paint thinner.
Fill oil cup to indicated level with fresh oil, and reinstall
securely. Be sure oil cup and body gaskets are in good
condition, and that all tube connections are watertight.

(4) Accessories and belt. See that accessories such as earburetor,
generator, regulator, starter, distributor, water pump, fan,
and oil filter, are mounted securely. Make sure that fan
and generator drive belt is in good condition, and adjusted
to have 1-inch finger-pressure deflection.

(5) Electrical wiring. Examine all accessible wiring and conduits
to see if they are in good condition, securely connected, and
properly supported.

(6) Tires. See that all tires, including spare, are properly inflated
to 28 psi, cool; that stems are in correct position; all valve
caps present, and finger tight. If tires other than 7.00-16,
6-ply are used, determine proper pressure for that particular
tire. Inspect for damage, and remove objects lodged in
treads and carcasses.

(7) Wheel and flange nuts. See that all wheel mounting, rim, and
axle flange nuts are present and secure.

(8) Fenders and bumper. Examine fenders and front bumper for
looseness and damage.

(9) Towing eonnections. Examine towing hooks and pintle for -
looseness and damage, and see that pintle latch operates
properly and locks securely.

(10) Body. See that all body mountings are secure. Inspect
attachments, hardware, glass, seats, top and frame, and cur-
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tains and hood, to see if they are in good condition, correctly
assembled, and securely mounted or fastened. Examine
body paint and signs of rust. Sece that vehicle markings
are legible.

(11) Lubricate. Perform a complete lubrication service of the
vehicle, covering all intervals, according to instructions on
lubrication order (fig. 9) except units already lubricated or
serviced in items (1) to (10). Check all gear case oil levels
and add oil, as necessary, to bring to proper levels. Change
only if condition of oil indicates the necessity, or if gear
oil iz not of proper grade for existing or anticipated atmos-
pheric temperatures.

Note. Perform following items (12) through (15) during lubrication,

(12) Springs and suspensions. Inspect front and rear springs
and shock absorbers to see that they are in good condition,
correctly assembled, and secure, and that bushings and
shackle pins are not excessively loose or damaged (see. XXI).

(13) Steering linkage. See that all steering arms, rods, and con-
nections are in good condition and secure; and that gear case
is securely mounted and not leaking (sec. XXII).

(14) Propeller shafts. Inspect all shafts and universal joints to
see if they are in good condition, correctly assembled, alined,
secure, and not leaking (sec. XVII).

(15) Axle and transfer rents. See that axle housing vents and
transfer vent line are present, in good condition, and not
clogged (fig. 7).

(16) Choke. Examine choke to be sure it opens and closes fully
in response to operation of choke button.

(17) Engine warm-up. Start engine and note if starter action is
satisfactory, and if engine has any tendency toward hard
starting. Set hand throttle to run engine at fast idle during
warm-up. During warm-up, reset choke button so that
engine runs smoothly, and to prevent overchoking and oil
dilution.

(18) Instruments.

(a) Oil-pressure gage. Immediately after engine starts, observe
if 0il pressure is satisfactory. (Normal operating pressure,
hot, at running speeds is 30 to 35 psi; at idle, 10 psi.)
Stop engine if pressure is not indicated in 30 seconds.

(b) Baltery charge indicator. The indicator should show charge.
High charge may be indicated until generator restores to
battery current used in starting.

(c) Temperature gage. Engine temperature should rise grad-



ually during warm-up period to normal operating range,
160° F. to 180° F.

(d) Fuel gage. Fuel gage should register “FULL" if tank has
been filled.

(19) Engine controls. Observe if engine responds properly to
controls, and if controls operate without excessive looseness
or binding.

(20) Horn and windshield wipers. See that these items are in
good condition and secure. If tactical situation permits,
test horn for proper operation and tone. See if wiper arms
will operate through their full range, and that blade contacts
glass evenly and firmly.

(21) Glass and rear view mirror. Clean all body glass, curtain
windows and mirror, and inspect for looseness and damage.
Adjust mirror for correct vision.

(22) Lamps (lights) and reflectors. Clean lenses and inspect all
units for looseness and damage. If tactical situation per-
mits, open and close all light switches to see if lamps respond
properly.

(23) Leaks, general. Look under vehicle, and within engine com-
partment, for indications of fuel, oil, coolant, and brake
fluid leaks. Trace any leaks found to source, and correct
or report them to designated authority.

(24) Tools and equipment. Check tools and on-vehicle stowage
lists (par. 34) to be sure all items are present, and to see
that they are serviceable and properly stowed.

9. Run-in Test

a. Procepures. Refer to section III of this chapter for operating
instructions. Perform the following procedures, steps (1) to (11),
inclusive, during the road test of the vehicle. On vehicles which
have been driven 50 miles or more in the course of delivery from the
supplying to the using organization, reduce the length of the road
test to the least mileage necessary to make observations listed below.

Caution: Continuous operation of the vehicle at speeds approach-
ing the maximum indicated on the caution plate (fig. 4) should be
avoided during the test.

(1) Dash instruments and gages. Do not move vehicle until
engine temperature reaches 135° F. Maximum safe oper-
ating temperature is 200° F. Observe reading of charge
indicator, oil temperature, and fuel gages to be sure they
are indicating the proper functioning of the units to which
they apply. Also see that speedometer registers the vehicle
speed, and that odometer registers accumulating mileage.

1
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(2) Brakes—foot and hand. Test service brakes to see if they
stop vehicle effectively without side pull, chatter, or squeal-
ing; and observe if pedal has at least one-half inch free
travel before meeting push-rod-to-piston resistance. Park-
ing brake should hold vehiele on reasonable incline, leaving
one-third lever ratchet travel in reserve.

Caution: Avoid long application of brakes until shoes
become evenly seated to drums.

(3) Clutch. Observe if clutch operates smoothly without grab,
chatter, or squeal on engagement, or slippage (under load)
when fully engaged. See that pedal has 1% inches free
travel (fig. 24) before meeting resistance.

Caution: Do not ride clutch pedal at any time, and do
not engage and disengage new clutch severely or unneces-
sarily.

(4) Transmission and transfer. Gearshift mechanism should op-
erate easily and smoothly, and gears should operate without
excessive noise, and not slip out of mesh. Test front axle
declutching for proper operation.

(5) Steering. Observe steering action for binding or looseness,
and note any excessive pull to one side, wander, shimmy,
or wheel tramp. See that column, bracket, and wheel
are secure.

(6) Engine. Be on the alert for any abnormal engine operating
characteristics or unusual noise, such as lack of pulling
power or acceleration, backfiring, misfiring, stalling, over-
heating, or excessive exhaust smoke. Observe if engine
responds properly to all controls.

(7) Unusual noise. Be on’ the alert throughout road test for any
unusual noise from body and attachments, running gear,
suspension, or wheels, that might indicate looseness, dam-
age, wear, inadequate lubrication, or underinflated tires.

Note. Halt vehicle at 10-mile intervals for service (8) and (9)
below.

(8) Temperatures. Cautiously hand feel each brake drum and
wheel hub for abnormal temperatures. Examine the trans-
mission, transfer, and differential housing for indications of
overheating and excessive lubricant leaks at seals, gaskets,
or vents.

Note. Transfer temperatures normally are higher than other gear
CAses.

(9) Leaks. With engine running, and fuel, engine oil, and cool-
ing systems under pressure, look within engine compartment
and under vehicle for indications of leaks.




b. VeuicLy PusLicaTiONs AND REPORTS.

(1) Publications. See that the vehicle operator’s manual, lubri-
cation order, Standard Form 91, and DA AGO Form 478
are in the vehicle, legible, and properly stowed.

Note. Department of the Army registration number and wvehicle
nomenelature must be filled in on DA AGO Form 478 for new vehieles,

(2) Reports. Upon completion of run-in test, correct or report
any deficiences noted. Report general condition of vehicele
to designated individual in authority.

Section Il. CONTROLS AND INSTRUMENTS
10. General

This section deseribes, locates, and furnishes the driver with
sufficient information pertaining to the various controls and instru-
ments provided for the proper operation of the vehicle.

11. Operating Controls

The operating controls of this vehicle, including those for the
steering cluteh, foot brake, accelerator (foot throttle), choke and hand
throttle, and transmission shifting, are of conventional automotive
design and their locations are indicated in figure 4. The transfer and
front axle drive controls are covered in paragraph 12.

19. Transfer Shift Controls

Two shifting levers are provided on the transfer (fig. 4). The left
lever controls the drive selection to the front axle while the right
lever permits the choice of auxiliary speed ranges. See shifting plate
in figure 4. “Low” auxiliary range can be selected only while in
four-wheel drive. “High” range may be selected for both two- and
four-wheel drive.

13. Parking Brake Handle

The parking or hand brake is operated by a handle located at the
left of the instrument panel (fig. 5). A mechanical brake on the rear
propeller shaft is actuated by pulling the handle outward from the
instrument panel. A ratchet holds the lever in a vertical position
until released by a quarter turn of the handle, allowing it to return
to its original position.

14. Light Switch

The light switch is a rotary type. Three levers are provided to
control the various lighting circuits (fig. 7). Lever No. 3 is an inter-
lock which controls the selectivity of the other two, permitting the

008320—50——2 13
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AD AC AB AA Z Y X W V U
A —STEERING WHEEL

B HORN BUTTON

C - UGHT SWITCH

D - IGNITION SWITCH

E—~CRANKCASE VENT VALVE CONTROL

F. THROTTLE

G~ INSTRUMENT CLUSTER

H - SHIFTING INSTRUCTION PLATE

4 WEIGHT AND DIMENSION DATA PLATE
K — WINDSHIELD WIPER MOTOR

L~ WINDSHIELD CLAMP

M-~ GLOVE COMPARTMENT

N— IDENTIFICATION PLATE

P — SERVICING DATA PLATE

Q —SPEED CAUTION PLATE
R — RESPONSIBLE AGENCY PLATE
S - TRANSFER ALIXILIARY. SHIFT LEVER
T TRANSFER FRONT AXLE SHIFT LEVER
U — STARTER PEDAL
V - TRANSMISSION SHIFT LEVER
W—-FOOT REST
X - ACCELERATOR
Y - BRAKE PEDAL
Z —CHOKE
AA - CLUTCH PEDAL
AB — PRIMER HANDLE
AC -~ FOOT DIMMER SWITCH
AD —HAND BRAKE LEVER
RA PD 357875

Figure 5. Instruments and controls.

U S. PAT. NO. 24297

PUSH

IN

AFTER FORDING

Figure 6. Fording

RA PD 357926

control valve plate.



use of either standard or blackout lights. Lever No. 1 cannot be
used to control the regular service lights until lever No. 3 has been
held to the right and lever No. 2 turned to the “service drive” position.
This set-up prevents the possibility of accidentally turning on the
service lights when only blackout lights are desired.

15. Head Light Dimmer Switch

The head light dimmer switch is foot operated, has a special water-
proof case, and is located to the left of the clutch pedal. It controls
the high and low beams of the service driving head lights.

16. Crankcase Vent Valves Control

The crankcase vent valves control (fig. 5) permits the sealing of the
crankease for underwater operation when handle is pulled out. '

Note. Follow the instructions on the warning plate for the operation of this
control (fig. 6).

17. Speedometer

The speedometer is located in the center of the instrument cluster
(fig. 70) and registers, in miles per hour, the vehicle speed. The odom-
eter registers the accumulated mileage the vehicle has been driven.

18. Qil Pressure Gage

The oil pressure gage is located in the lower right corner of the
instrument cluster and indicates engine oil pressure. Under normal
driving conditions, this should read 30 to 35 psi and about 10 psi when
idling.

19. Fuel Gage

The fuel gage is located above the oil gage in the instrument cluster
(fig. 70) and indieates the amount of fuel in the tank.

20. Engine Temperature Gage

The temperature gage is located in the lower left corner of the in-
strument cluster (fig. 70) and indicates the temperature of the engine
coolant. The normal driving temperature is 160° F. to 180° F.

21. Battery Charge Indicator

The battery charge indicator is located above the temperature gage
in the instrument cluster (fig. 70). It is not the usual type ammeter,
but is only an indicator which shows the operator the condition of the
charging circuit. A slight “‘charge” should be indicated normally.
For a short time after starting the engine, this “charge’ will be higher
until starting current drain is replaced in the battery.

15




22. Headlight High Beam Indicator

Directly under the speedometer, in the instrument cluster, is the
high beam indicator (figz. 70). The ruby light indicates when the
“high beams” of the service driving headlights are on.

Section Ill. OPERATION UNDER USUAL CONDITIONS
23. General

This section contains instructions for the mechanieal steps necessary
to operate the vehicle under conditions of moderate temperatures and
humidity. For operation under unusual conditions, refer to chapter
2, section IV,

24. Starting the Engine

a. Put transmission gear shift lever in neutral position (fig. 5).

b. Pull out hand throttle control about % to 1 inch.

¢. Pull out choke control all the way.

Note. Choking is not necessary when engine is warm, The engine priming
pump is provided for starting in extreme cold (par. 29),

d. Turn ignition switch lever clockwise to “on’’ position.

¢. Depress cluteh pedal to disengage cluteh and hold down while
engine is started.

[. Step on starter pedal to crank engine; release as soon as engine
starts.

g. Adjust choke and throttle controls to obtain proper idling speed.
As engine warms up, push choke control all the way in.

k. Check oil pressure gage reading—at idle speed with engine warm
the indieator hand should show 5 to 10 on the gage.

Note. A cold engine will indicate higher and reading will drop as oil beeomes
WAarm.

i. Check battery indicator for charge reading and fuel gage for
indication of fuel supply.

j. After a few minutes operation, check the temperature gage read-
ing. Normal operating temperature should be between 160° F. and
180° F.

25. Driving the Vehicle

Note. Before a new or reconditioned vehicle is put into service, perform run-in
test as outlined in paragraph 9.

a. Pracixg THE VEnICLE IN Moriox.

(1) Place transfer right-hand shift lever in rear position to engage
the “high” range. Then place center shift lever in forward
position to disengage the front axle (fig. 5).

(2) Depress clutch pedal and move the transmission shift lever
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toward the driver and backward to engage low (lst) gear
(fig. 5).

(3) Release parking (hand) brake.

(4) Slightly depress accelerator to increase engine speed and at
the same time slowly release clutch pedal. Gradually in-
crease pressure on the accelerator as the clutch engages and
vehicle starts to move.

Note. During the next two operations perform the procedures as outlined in
table II (par. 42), under “during operation.”

(5) Increase speed to approximately 10 miles per hour, depress
clutch pedal and, at the same time, release pressure on the
accelerator. Move transmission shift lever out of low
gear, across neutral position, and then forward into second
gear. No double clutching is required. Release clutch
pedal and accelerate engine.

(6) After vehicle has attained a speed of approximately 20 miles
per hour, follow the same procedure as above but shaft lever
into high (3d) gear by moving the gearshift lever straight
back.

Note. Follow directions given for “during operation,” table II, para-
graph 42.
b. Sarrring To Lower Seeeps WaiLE 1N Morioxn (DovusLe
CrurcHING).

(1) When approaching a hill or stretch of soft terrain, shifting
of gears to lower speeds may be accomplished without
grinding of gears by “double-clutching.”

(2) Shift to a lower gear before the engine begins to labor. The
following operations must be accomplished in sequence and
as rapidly 8s possible to avoid unnecessary loss of vehicle
speed.

(3) Depress clutch pedal and quickly move transmission gear
shift lever into neutral position.

(4) Engage clutch pedal and accelerate engine to shghtly more
than the speed needed to maintain same vehicle speed in the
gear being seleeted. This speeds up the drive gear to match
the speed of the driven gear in the transmission.

(5) Quickly depress clutch; move shift lever to desired (next
lower) position; engage clutch; and accelerate engine to suit
vehicle speed desired. The engine need not be decelerated
for the latter operations. When the two mating gears
engage at identical speeds, no clutch slippage will oceur.

¢. SurrrinG Grars v TransFer (fig. 5). The transfer provides a
means by which power may be applied to the front axle as well as the
rear. In addition, the low-range gear provided by the transfer
doubles the number of speeds provided by the transmission. The
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selection of gear ratios depends upon the road and load conditions.

Shift gears in the transfer in accordance with shifting instruction plate

(fig. 4) and observe the instructions on the “CAUTION" plate, both

located on the instrument panel (fig. 4). Transmission gear selection

does not, in any way, affect the selection or shifting of the transfer
gears. The vehicle may be driven by the rear axle or by both front
it and rear axles. The front axle cannot be driven independently except

: in emergencies when the rear drive shaft is removed (par. 26).

(1) Front arle drive. The front axle should be engaged only in
off-the-road operation, slippery roads, steep grades, or during
hard pulling and deep-water fording. Disengage the front

s axle when operating on average roads under normal condi-

tions. Engagement may be made with vehicle at standstill

or in motion. Transfer must be in “LOW”-range position
for use of front axle drive,

(a) Engaging front axle drive. Pull front axle drive shift lever to

- “IN" position (rearward). Depress the cluteh pedal to

i facilitate shifting,

i (b) Disengaging front axle drive. Push front axle drive shift
lever to “OUT" position (forward). Depress cluteh pedal
to facilitate shifting.

(2) Selection of transfer low- and high-range speeds.

(@) For normal operations, transfer auxiliary range shift lever
will be in rearward or “HIGH" position (fiz. 4). In this
position, vehicle may be operated as two-wheel or four-
wheel drive.

() To shift transfer to “LOW”-range position, move righth and

. transfer shift lever forward, and front axle drive shift lever

rearward to engage front axle.

: (¢) Whenever possible, shift to “LOW”-range position with
vebicle halted. When shifting from “LOW” to “HIGH”
transfer speeds, and reversely, declutch to facilitate gear
engagement. ‘“Double-clutching” may be necessary (b
above).

(d) To shift, transfer to “HIGH""-range position, move right
hand transfer shift lever rearward. Independent selection
of axle drive may be made as desired.

d. StorPING THE VEHICLE,

(1) Move foot from accelerator and apply brakes by depressing
brake pedal.

(2) When vehicle speed has been reduced to engine idle speed,

_ depress clutch pedal and move transmission shift lever to

] “N" (neutral) position (fig. 4).

(3) When vehicle is stopped completely, apply parking (hand)

brake and release clutch and brake pedals.

b 7
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¢. REveErsIiNG THE VEHICLE.
(1) Bring vehicle to a complete stop.
(2) Depress clutch and move transmission shift lever to the left
and forward into “R"” (reverse) position.
(3) Release clutch pedal slowly and aceelerate as load is picked up.
7. Stropring THE ExciNe. To stop the engine turn the ignition
switeh lever counterclockwise to off position.

26. Towing the Vehicle

a. StarTING THE VEHICLE BY Towine. Place transfer auxiliary
range lever of towed vehicle in “HIGH" and front axle drive lever in
“OUT” positions. Depress clutch pedal and engage transmission in
high (3d) speed. Turn ignition switch on, pull out choke control
(if engine is cold), pull out throttle control about 1 inch, release park-
img (hand) brake, and tow vehicle. After vehicle is under way,
release clutch pedal slowly. As engine starts, regulate choke and
throttle controls and disengage clutech. Ixercise care not to overrun
the towing vehicle or towing line. |

h. Towing A DisasLep VericLe. When towing a disabled vehicle
exercise care so that no further damage will oceur.

(1) Towing with all wheels on the ground.

(a) If transfer is not damaged, shift transmission and transfer
into neutral positions and proceed as outlined in (¢) and
(d) below.

(b) If transfer is damaged, disconnect both propeller shafts at
the front and rear axles by removing the universal joint
U-bolts, being careful not to lose the bearing races and
rollers. Securely fasten the shafts to the frame with wire,
or remove dust cap and pull apart at the splines. Take
care in placing all parts in a safe place to prevent loss.

(¢) If the front axle differential or propeller shaft is damaged,
remove front axle shaft driving flanges. Place front axle
drive lever in “OUT?” position and vehicle may be driven
under its own power.

(d) If the rear axle differential is damaged, remove the rear
axle shafts: remove rear propeller shaft at rear universal
joint U-bolts and front universal joint snap rings in for-
ward flange, then drive out bearing cups. Place front
axle drive shift lever in “IN” position. This will allow
vehicle to be driven under its own power.

(¢) If only rear propeller shaft is damaged, remove as described
in (d) above.

(2) Towing vekicle with front or rear wheels off the ground. If
towing of vehicle-is to be done in this manner, be sure that
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the transfer auxiliary range lever is in “N”’ (neutral) position
and the front axle drive shift lever is in the “OUT” (dis-

engaged) position.

Section 1V. OPERATION UNDER UNUSUAL CONDITIONS
927. General Conditions '

a. In addition to the normal operating procedures described for
usual conditions, special instructions for operating and servicing the
vehicle under unusual conditions are contained herein. In addition
to the normal preventive maintenance service, special care in cleaning
and lubrication must be observed where extremes of temperature,
humidity, and terrain conditions are present or anticipated. Proper
cleaning, lubrication, and storage and handling of fuels and lubricants
not only insure proper operation and functioning but also guard against
excessive wear of the working parts and deterioration of the material.

b. These instructions are intended to augment information con-
tained in lubrication orders. Information contained herein applies
at extreme temperatures of 130° and —65° F. Instructions for cool-

ing systems in extreme cold apply for temperatures below 32° F.

98. Extreme Cold Weather Conditions

@« GENERAL PrROBLEMS.

(1) The efficiency of vehicle crews and maintenance personnel is
considerably reduced by the bulk and clumsiness of the
clothing they must wear in extreme cold. As it is impossible
to handle cold metal with bare hands, some form of mitten
or glove or combinations thereof must be worn at all times.
The resulting loss of the sense of touch further reduces the
efficiency of personnel.

(2) As each operation may be classed as an emergent effort, oper-
ators are selected and trained to be more than just operators.
They must be able to anticipate conditions insofar as is hu-
manly possible and properly diagnose symptoms of potential
failures quickly and accurately.

(3) Extensive preparation of material is necessary when it 1s
known that it is to operate in extreme cold weather. Gener-
ally, extreme cold will cause lubricants to thicken or congeal,
freeze batteries or prevent them from furnishing sufficient
current for cold weather starting, ecrack insulation and cause
electrical short circuits, prevent fuels from vaporizing and
properly combining with air to form a combustible mixture
for starting, and will cause the various construction materials
to become hard, brittle, and easily damaged or broken.

(4) No change in instructions or materials will be made for the
operation of the material when a temporary rise in tempera-
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ture is encountered. Lubricant levels and lubricant peoints,
however, will be closely observed and proper steps taken to
replenish lubricants, when required. Instructions in present
Department of the Army lubrication orders will apply when
a definite change to higher temperatures not only is antici-
pated but is expected to be of long duration.

(3) For detailed descriptions of operations in extreme cold, sce
FM 70-15.

h. WinTeERIZATION EQUIPMENT.

(1) General. Special equipment is provided for the vehicle when
protection against extreme cold weather is required. This
equipment is issued as kits, deseribed below. Each kit
contains a deseription of installation instructions, and
methods of use. See also TM 0-2855.

(2) Personnel heater kit. This kit is installed when ambient air
temperatures only as low as —20° F. are anticipated. Tt
provides an sdjustable canvas “winterfront”” cover over the
front of the radiator, and an clectrically driven, gasoline-
burning heat, with blower, to heat the crew compartment
when inclosed in a hard-top closure furnished in the hard-top
closure kit ((3) below).

(3) Hard-top closure. A hard-top closure is provided to entirely
enclose the body of the vehicle for protection of the crew.
All-around vision is provided by a glazed door and window
at each side, and a rear window. The closure may be
readily removed and knocked-down for storage at seasonal
changes.

(4) Arctic wanterization kit. This kit is installed on vehicles
already equipped with personnel heater and hard-top closure
kits, in zones where temperatures range from —20° to
—65° F. This kit provides an electrically driven, gasoline-
burning power plant heater which heats and circulates the
coolant of the engine cooling system, and a slave receptacle
to allow introduction of current from outside source, such
as the cold starting aid kit. This heater is designed to
function during overnight halts. The battery boxes or com-
partment is further insulated against the cold, the engine
hood is padded, and a 180° F. thermostat is substituted in
the cooling system for the 150° F. thermostat. Current
introduced through slave receptable is used for charging the
batteries or the boosting of current required to start the
engine in extreme cold weather.

(5) Aretic kit. This kit is composed of the three kits described
in (2), (3), snd (4) above, issued as a single unit, when all
three are required.




e. Fuens axp Lunricants (HANDLING AND STORAGE).

(1) The operation of equipment at arctic temperatures will
depend to a great extent upon the condition of the fuels and
Iubricants used in the equipment.

(2) The manner in which the fuels and lubricants are stored,
handled, and used greatly affects the service the fuels and
lubricants will give.

(3) Inarctic operations, contamination with moisture is the source
of many difficulties. Moisture can be the result of snow
getting into the product, condensation due to “breathing” of a
partially filled container, or moisture condensed from warm
air in a partially filled container when a product is brought
outdoors from room temperatures. Other impurities will also
contaminate fuels and lubricants so that their usefulness is
impaired.

(4) Immediate effects of careless handling of fuels and lubricants
are not always apparent, but any deviation from proper
handling of these products is likely to bring trouble at the
least expected time.

(5) Refer to TB ORD 126 for handling and storage instructions.

29. Extreme Cold Weather Operation

@. OPERATING THE VEHICLE.

(1) The mechanical steps in operating the vehicle generally are
the same as in operation under moderate temperature con-
ditions, chapter 2. Constantly note instrument readings.
The special engine thermostat provided in the Arctie
winterization kit opens at 180° F. and, at this temperature,
the engine will give best results. If temperature gage read-
ings consistently exceed 200° F., adjust flap of radiator
winter-front cover to admit more air. If this does not
remedy the situation, stop the vehicle and investigate the
cause.

(2) Refer to paragraph 243 for initial preparation of vehicle for
extreme cold operation.

(3) The driver must be very cautious when placing the vehicle
in motion after a shutdown. Congealed lubricants may
cause failure of parts. Tires frozen to the ground or frozen to
shape while under-inflated must be considered. One or more
brake shoes may be frozen fast and require preheating to avoid
damage to the mating surfaces,

(4) For operating the vehicle over snow and ice, see paragraph 5.

b. SruTTING DOWN AT HaLTS,

(1) For long periods of shutdown, as in bivouae, park vehicle in

a place as sheltered as possible. For short shutdown periods,
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the vehicle should be parked in a sheltered spot out of the
wind. If no shelter is available, it will be helpful to park so
that the vehicle does not face into the wind.

(2) When preparing a vehicle for shutdown period, place trans-
mission in neutral and transfer shift levers in the rearward
position. This will place these units in readiness for the next
start by preventing them from possible freezing in an engaged
position. Freezing may occur when water is present due to
condensation.

(3) Clean all parts of the vehicle of snow, ice, and mud as soon as
possible after operation. Particular care should be taken to
remove collections of ice and snow from the radiator core,
spark plugs, distributor and coil, steering knuckles and arms,
brake cylinder boots, crankcase, breather, and electrical
connections. Carefully remove large collections of ice and
caked snow under fenders where suspended on wiring conduits
and brake hoses. Insofar as possible, protect all vital parts
against entrance of loose, drifting snow during the halt.

(4) Provision must be made to insure fluidity of lubricants for
the next start. If no power plant heating device is present,
the engine oil may be drained and stored in a warm place.

Note. Tag vehiele in a conspicuous place to warn against starting
engine with oil drained.

(5) When the vehicle is equipped with a power plant heater, as
provided by the Arctic winterization kit, start the heater
and check to be sure that it is operating effectively. This
heater should avoid the necessity of removing the battery
to warm storage, and is designed to operate unattended
during overnight stops. Instructions for the installation,
operation, and maintenance of winterization kits will be
found in pamphlets accompanying the kits when issued.

(6) Refuel as directed in paragraph 28¢ in order to prevent con-
densation in the fuel tanks.

(7) Care must be exercised when covering and shielding the

* vehicle with canvas paulins to make sure that the canvas is
not allowed to rest on the ground. It is quite probable that
the canvas will freeze to the ground under certain wet cold,
snow conditions.

. PARKING,

(1) Tires will freeze to the ground when a vehicle is parked for
even a short period in mud, water, or wet snow, and will
cause damage to the engine clutch or the tire casings if not
properly cared for prior to moving the vehicle.

(2) Whenever possible, vehicles should be parked on high, dry
ground; otherwise, a footing of planks or brush will suffice.
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Chock in place when brakes are released and gear shift levers
are in neutral.
(3) Adjust tire pressures (par. 205).

30. Extreme Hot Weather Conditions _

a. GeExeraL. Operation in ambient temperatures from 32° F. to
90° F. is considered normal ; however, the engine and other components
may become dangerously hot before ambient temperature of 90° F.
or higher is reached. Avoid the continuous use of low gear ratios,
whenever possible. Operators continuously must watch the tempera-
ture and halt for a cooling-off period, whenever necessary and the
tactical situation permits. Perform frequent inspections and servieing
of cooling system, oil filter, and air cleaner.

b. Hor, Dry CrLimaTES.

(1) Keep cooling system full of clean water and maintain proper
level of correct grade of lubricating oil in lubrication system.
Check engine temperature frequently and, if temperature
consistently rises above 200° F_, stop engine and inspect cool-
ing system as soon as possible. Flush cooling system, if
necessary (par. 244); look for dust, sand, or insects in radi-
ator fins, Blow out with compressed air or water under
pressure.

(2) If possible, place vehicle under cover to protect it from sun,
sand, and dust. Cover inactive vehicles with paulins, if no
suitable shelter is available. Shield the tires from the direct
heat and light rays of the sun, whenever possible.

(3) A careful wateh must be kept for evidence of the presence of
moths and termites.

(4) Foroperation in dust and sand, see paragraph 31.

e. Hot, Damp CrimaTes (Hian Humiprry),

(1) Keep cooling system clean and filled with clean, fresh (not
salt) water. Use soft water, when possible. Frequently
note engine temperature, as registered by heat indicator.
Stop vehicle, immediately, if temperature of engine reaches
212° F., and allow engine to cool. If consistently above
200° F., stop engine and inspect for cause.

(2) Corrosive action on all parts of the vehiele will occur in areas
of high humidity and during the rainy season. Evidences
will appear in the form of rust and paint blisters on metal
surfaces, and mildew or mold on fabrics, leather, and un-
painted wooden surfaces,

(3) Protect exterior surfaces from atmosphere by touch-up
painting and by keeping a film of engine lubricating oil
(SAE-10) on unfinished exposed metal surfaces. Cables
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and terminals will be protected by ignition insulation com-
pound.

(4) Make frequent inspections of idle, inactive vehicles. Remove
corrosion from exterior surfaces with abrasive paper or cloth
and apply a protective coating of paint, oil, or suitable rust
preventive compound.

(5) Do not park the vehicles in the sun for long periods, as the
heat and sunlight will shorten the life of the tires.

31. Unusual Terrain Conditions

a. Mup.

(1) Vehicle operation in deep mud requires the use of tire chains,
preferably on all driving wheels. Tire chains are installed
in pairs (front and rear) to save differential wear. Select a
gear ratio low enough to move vehicle steadily and without
imposing undue driving strain on engine and axles. How-
ever, racing of the engine for extended periods must be
avoided. Use front axle drive and tire chains at once if
depth of mud warrants. If good traction is assured use
“low-range”’ transfer speed and suitable transmission speed.
(This requires front-wheel drive.) Return transfer to “high-
range” as soon as vehicle speed is adapted to independent
transmission speed ratios. Front-wheel drive may be left
engaged for traction over slippery mud surfaces, but should
be disengaged as soon as hard surfaces are met.

Note. Avoid excessive cluteh slippage.

(2) Operators must, at all times, know the position in which the
front wheels are steered, as on liquid mud surfaces the vebicle
will travel straight ahead while the road wheels are cramped
right or left. A piece of string tied to the front portion
of the steering wheel rim in “straight-ahead’ position will
indicate to the driver whether or not the front wheels are
“ploughing.” This ploughing action will cause the vehicle to
stall, or suddenly veer to right or left.

(3) If vehicle is halted in mud, start in lowest speed possible and
increase vehicle speed, gradually, if at all. Avoid sudden
acceleration or “racing”’ of the engine, or attempts to shift
gears while traversing deep mud. If one or more wheels
become mired and others spin, winch or tow by companion
vehicle, or jack up the wheel which is spinning and insert
planking or matting beneath it. Do not jam sticks and
stones under a spinning wheel, as this only forms an effective
block and will wear the tire tread unnecessarily.

(4) A slight reduction in tire pressure is desirable when the
additional ground contact will increase traction. Under this
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condition, careful watch must be kept to avoid tire bruises
due to submerged rocks.

(5) Mud-beach landings generally are similar to beach-type sand
landing operations. Prevailing conditions will determine
whether suceessive vehicles will “track’ the first vehicle to
cross the muddy terrain or pioneer individual courses.

(6) Thorough cleaning and lubrication of all parts affected must
be accomplished as soon as possible after operation in mud,
particularly when a sea of liquid mud has been traversed.
Clean out radiator cells and interior of engine compartment.
Repack wheel bearings, if necessary. Remove chains as soon
as their use is no longer required. Clean, oil, and stow chains
in vehicle.

(7) In cases of towed loads, vehicles may “‘double-up” for the
crossing or the load may be hauled across by cable after the
vehicle bas arrived on hard ground.

(8) Refer to directions for fording operations, paragraph 33.

b. Sxow anp ITcE.
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(1) Snow.

() Vehicle operation in deep snow is similar fo operation in
mud. Steering control will be especially unreliable and
spinning of one or more wheels will be likely (¢ above).
Steady movement, without the momentary halts necessary
for gear changes, is desirable. Decision to track preceding
vehicles or to form a new trail must be made by the driver,
in specific instances. Care must be exercised that spinning
wheels of a halted vehicle do not bury sufficiently to cause
the vehicle axle housings to rest on snow. When this
occurs, the vehicle must be towed off or laboricusly jacked
and shoveled free. Chains on all wheels, with or without
front-wheel drive, will assure steering control on slippery
crowned roads. Watch for “ploughing” by front wheels
unknowingly stecred right or left. (See a@(2) above, for
indicator.)

(b) A covering of light snow, by concealing patches of ice,
provides a skidding hazard on hard roads. Flurries of light
snow entering the engine compartment may enter the
crankease filler vent.

(2) Iee and sleet.

(a) Skidding and loss of steering and torque traction are the
chief difficulties encountered in operations over icy roads.
Instruetions for slippery mud surfaces and the use of
chains deseribed in @ above, will apply equally under these
conditions. When rear end skidding oceurs, instantly turn
the front wheels in the same direction that the rear end is
skidding. Decelerate the engine. Do not declutch. Apply
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brakes very gradually, if at all, and when the skid move-
ment has ceased, steer the wheels back to direction desired.
Remember that brakes are applied equally on all four
wheels, and that this has a direct influence on, and may ]
create, a front end skid. Proceed with caution, particu-
larly when on & crowned road, on curves, down grades, and
when no barriers exist at sides of road for emergency
ditching of vehicle.
(b) Sleet storms will form ice on the windshield, necessitating
the use of windshield wipers and defrosters. Movement
should be at reduced speed during this condition, due to
poor visibility and the possibility of danger from low-
hanging, ice-coated tree limbs or fallen trees, rocks, and
obstructions at blind curves. Rear vision by rear window a
or mirror will be lost.
€. SAND.
(1) General. Sand]presents severalproblems in the efficient
operation of vehicles. When blown in clouds, it has an abra-
sive effect capable of permanently “frosting” windshield
and door glasses and blasting away paint, and it will intro-
duce itself into the engine and into minute crevices where
it mixes with lubricants to form a perfect abrasive. In
beach sand, salt in appreciable quantities is mixed with the
sand with additional corrosive results. Air cleaners and
fuel filters must be cleaned at least daily. Oil filter handle
will be reciprocated at each halt. Engine and other exposed
vents should be covered with cloth, Traction on beach or
desert sand surfaces requires skill obtained only by actual
experience. See FM 31-25.

(2) Desert type. Desert sands usually are dry, either

loosely-collected dunes or lightly crusted surfaces. It is
generally conceded that drivers experienced in ordinary
vehicle operation need ebout 1,000 miles of desert training
before being qualified as skilled desert drivers. Overbeating,
excessive wear of power train components and tires, electrical
difficulties, improper, unbalanced loading, and driver fatigue
are some of the difficulties met in the desert. Tires without
combat or mud and snow type treads are an advantage, as
they will not cut through the upper sand crust as readily.
The main objective is to keep the wheels from spinning or
breaking through the crust. All-wheel drive is safest.
Laying a track of planks, canvas, or brush will insure travel
with least chance of break-through and consequent laboring
and overheating of engine.

(3) Beach type.

(a) Deflate tires to 509% of recommended normal pressures
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(par. 205) before fording to increase underwater traction
upon contact and the initial wet beach surfaces. Readj just
tire pressure to suit subsequent operation.
(b) Towed loads may be detached and hauled to hard ground
independently.
d. Dusr.

(1) Clouds of dust raised by mowng vehicles and carried by
winds are similar in effeet to sand storms (e, above). Dusi
will penetrate into crevices between moving parts and, mixed
with lubricant, will form an abrasive that soon will wear the
parts to the point of unserviceability.

(2) Air cleaners and fuel filters must be cleaned, at least, daily.
Oil filter handle will be reciprocated at each halt. Engine
and other exposed vents and breatbers should be covered
with cloth.

e. Arrer OPERATION PROCEDURES.

(1) Clean all parts of the vehicle of snow, ice, mud, dust, and
sand as soon as possible after operation. Particular care
should be taken to remove collections of ice, snow, and mud
from the radiator core, engine components, steering knuckles
and arms, brake eylinder boots and hoses, crankease breather,
and electrical connections. Carefully remove large collec-
tions of ice and caked mud under fenders where suspended
on wiring conduits and brake hoses. 1f wheel bearings have
been submerged in water during tbe operation, remove
wheels and repack wheel bearings. See paragraph 33g for
operations after fording.

(2) For cleaning, preserving, and painting, sec TM 9-850
and TM 9-2851,

32. High Altitude Conditions

a. At high altitudes, coolant in vehicles boils at proportionately
lower points than 212° F., thus, it will be necessary to keep a close
watch on the engine temperature during the summer months.

b. When extreme cold conditions are encountered at high altitude,
the instructions given herein for extreme cold weather and unusual
terrain conditions will govern,

33. Fording Operations

@. GENERAL.
(1) Instructions for crossing bodies of water consider all depths
from a few inches, involving fresh and salt water splash and
over-hub depths, to complete submersion. Within this
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range are spray splashing, normal fording capabilities, deep
water fording, when equipped with fording kits, and acci-
dental complete submersion.

(2) Upon entering the water, operators must pay particular at-
tention to avoid possible damage caused by the sudden cool-
ing of parts of the engine which are at operating tempera-
tures. The engine must be operating at maximum efficiency
before submerging the vehicle. Brake eylinders must be
filled to maximum level to reduce the entrance of water.

(3) All normal fording should be at speeds of from 3 to 4 miles
per hour to avoid forming a “bow-wave.” When vehicle
speed is uniformly sustained, the bow-wave may be of a
height above the maximum fording depth for the vehicle as the
front end construction causes a slight pocket at front of
engine below radiator. However, this bow-wave will form
V-shaped waves which will strike the sides of engine com-
partments on following vehicles, causing them to foul and
stall. Keep at sufficient distance from other vehicles to
avold these waves.

(4) Avoid using the clutch, if possible, because frequent use
while submerged may cause the clutch to slip. The brakes
usually will be “lost” but in some cases may “‘grab’ after
emergence. Applying the brakes a few times will help dry
out the brake linings after dry land has been reached.

(5) Operation under water often is in rather soft sand or mud,
with occasional large rocks, stumps, or other obstructions.
These, combined with the resistance of the water, generally
make it inadvisable to use other than “low-low" speed.
Shift transmission and transfer into lowest speed positions.
This will engage front-wheel drive. Speed up engine to
overcome the possibility of a “stall” when the cold water
chills the engine. Do not attempt to shift gears while under
water. Should the engine stall while submerged, it may be
started in the usual manner.

(6) When towing the %-ton amphibious trailer, the trailer will
float when sufficiently submerged. Towing of loaded trailer
in water beyond the depth of the pintle must be done with a
short cable, otherwise the trailer will dip and sink. If a cur-
rent is present as in a stream or tidal motion, the trailer will
pivot about the pintle and “jack-knife.” Damage may re-
sult from hard contact between vehicle bodies and the trailer
may list sufficiently to fill and capsize. TImprovised rope ties
will eliminate this danger.

$083290—50—3 29
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b. DescriprioN oF UNDERWATER VENTILATION SvysTEM (fig. 7).

(1) Operation of the vehicle underwater is made possible by the
sealing, at time of manufacture, of all parts or assemblies
which are affected immediately by the entrance of water.
Watertight housings are provided as standard equipment for
all instruments, switches, starter, generator, regulator, bat-
tery vents, ignition filter, and distributor, including cables.
The majority of these parts require venting to atmospheric
pressure either to operate or to prevent damage due to con-
densation. A series of ventilating tubes, which are shown in
figure 7, are provided for this purpose.

(2) The carburetor float chamber is vented to the air horn by an
internal passage and is extended to the air cleaner tube by
an external tube, F.

(3) The brake master cylinder is vented through tube E which
extends up between the foot pedals to elbow D, mounted on
the dash, and tube C to dash tee Q and tube P to air cleaner.

(4) The fuel tank is vented through tube B which connects to
the air cleaner.

(5) The transmission and transfer are vented through tube N
connected to the top of the transfer to the air cleaner through
tubes Q and P.

(6) Positive circulation of air through the distributor housing
is assured through connecting tubes L. and M. One tube
from the air cleaner, L, provides an air intake for the vent-
ing; the other, M, is connected to tee H in the windshield
wiper vacuum line. This vacuum connection provides posi-
tive ventilation and will draw off any water which might
possibly enter or colleet in the distributor. The elbow used
as a connector at the windshield wiper vacuum tube end is
connected to the tube leading to the distributor.

(7) The standard crankecase oil filler tube is used to ventilate

- the engine. Air circulates from the air cleaner tube into

' the oil filler tube and crankease through tube K. Circula-
tion is ecompleted through another tube J and a control valve
mounted in the intake manifold. Shut-off valves G which
are operated from the instrument panel are provided to

, block-off the system when the vehicle is submerged. This

1 causes a pressure to build up in the crankcase, thus prevent-
ing the entrance of water.

¢ Normar Forpixa.

1) Fording of bodies of water at calculated maximum vehicle
fording depth, as given under characteristies herein (30 in.),
is based on the standard vehicle with special protection
provided for critical units, but without the air-intake and
exhaust extension tubes. This depth is based on slow and
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considered movement of the vehicle through the water,
without excessive fan spray, with crankcase and oil filler
valves closed, and a minimum of waves. This type of ford-
ing usually will be stream crossings and landing will be on
grassy soil and mud. Beach landings from landing craft
may be accomplished when maximum fording depth is not
exceeded.

(2) Do not exceed the known fording limits of the vehicle. En-
gage front-wheel drive, transfer low-range drive, and trans-
mission low gear prior to entering the water. Close control
valve for crankcase oil filler tube. Proceed steadily and
with eaution at about 3 to 4 miles per hour, particularly,
when the ground formation under the water is not known.
A slippery rock may tilt the vehicle sufficiently to introduce
water into the air intake while a deep pocket may cause
the engine to be submerged completely.

d. Deer Water Forbping.

(1) Refer to TM 9-2853 for general information, deseriptions
and methods of use of deep water fording kits, and for gen-
eral procedures for the operation of vehicles so equipped.

(2) In addition to the waterproofing and venting of most of the
engine, electrical, and vehicle units for satisfactory operation
under specified depths of water for normal fording (b, above)
further venting of air intake and exhaust outlet must be
made for fording bodies of deep water.

(3) Deep water fording extension tubes are provided for the
vehiele for this purpose. They comprise a flexible tube
for carburetor air intake and an exhaust pipe extension for
outlet of engine exhaust gases.

(4) The main vent for all vented units and the carburetor air
intake is by means of a flexible tube clipped to a support
which is attached at the right cowl panel, to the right side,
and independent of, the windshield frame. This tube is
attached to the waterproof air cleaner, and extends to the
carburetor air horn.

(5) The exhaust pipe extension tube is attached to the muffler
tail pipe and attaches to the rear corner of the body on the
right side.

(6) Depths to within a few inches of the air intake and exhaust
outlet openings thus are negotiable; however, great care
must be exercised that the openings do not become sub-
merged by sudden increase in depth, by waves, or other
SOUrces.

e. Sarr Warer ForpinGg. In order to prevent rapid corrosion or
rust on exposed metal parts subjected to salt water spray or immersion,
and which are not protected by paint or otherwise, it is important to
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remove salt deposits and water from every part of the vehicle and
olean all the exposed unpainted parts with cloths or other means, at
the earliest possible moment consistent with the situation. Thor-
wughly clean, dry, and coat all such parts with ignition insulation
compound or by touch-up painting. In the case of assemblies which
have to be disassembled for cleaning, perform these operations as soon
s the situation permits or refer to ordnance maintenance unit.
Regardless of the temporary measures taken, if the vehicle has been
smmersed in salt water, it must be delivered as soon as practicable to
the ordnance maintenance unit for disassembly, cleaning, repair, and
permanent protection,

/. Susmersion. When a vehicle has forded beyond its maximum
~ Jdepth and the engine has fouled out, it must be towed out as soon as
possible so that water will enter as few parts as possible. When the
tactical situation permits and complete submersion is possible, due to
mability to study the crossing site, it is advisable to attach a short
wable to the vehicle before it enters the water. This will avoid sub-
sequent diving operations and materially assist and hasten immediate
salvage operations. The vehicle will be sent to the ordnance main-
senance unit as soon as recovered. This applies also to accidental
submersion of the vehicle.

9. Arter ForpING OPERATIONS.

(1) Tmmediately after a vehicle emerges from the water, push in
the valve control handle mounted on the instrument panel,
to allow the crankecase ventilating system to operate nor-
mally and relieve crankease pressure. Open all drain holes
in body. Also, at the earliest opportunity, check the engine
oil level and check the crankcase for presence of water.
After checking the engine oil, operate the vehicle at normal
road speeds 30 minutes or longer to prevent subsequent
rusting and assure future normal clutch and brake operation.
Heat genersted by driving will evaporate or force out most
water which has entered at various points. Also, any small
amount of water which has entered the crankcase, cither
through leakage or due to condensation, usually will be
dissipated by the ventilating system.

(2) If vehicle has been in the water for any appreciable length of
time, or completely submerged, precautions must be taken
as soon as practicable to halt deterioration and avoid damage
to engine, clutch, universal joints, steering gear, battery,
instruments, brakes, and wheel bearings.

(3) Clean carburetor bowl, fuel strainer, pump, filter, tank, and
lines as found necessary after inspection. If water is found
in the air cleaner, clean and change the oil.

(4) Remove distributor housing drain plug and thoroughly dry
interior. Remove plug in starter housing at overrunning
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CHAPTER 3

ORGANIZATIONAL MAINTENANCE
INSTRUCTIONS

Section |. PARTS, SPECIAL TOOLS, AND EQUIPMENT FOR
ORGANIZATIONAL MAINTENANCE

34, Parts, Tools, and Equipment

a. GeExeErAL. Tools and equipment are issued to the usimg organiza-
ton for maintaining the matériel. Tools and equipment should not
S used for purposes other than prescribed and, when not in use, should
Se properly stored in the chest and/or roll provided for them. Spare
parts are supplied to the using organization for replacement of those
parts likely to become worn, broken, or otherwise unserviceable when
such operations are within the scope of organizational maintenance
functions. Spare parts, tools, and equipment supplied for the %-ton
% x 4 utility truck M38 are listed in Department of the Army Supply
L atalog ORD 7 SNL G-740, which is the authority for requisitioning

meplacements.

b Common Toors axp EquipmexTt. Standard and commonly used

tewls and equipment having general application to this matériel are
Swted in the ORD 7 catalog, but are not specifically identified in this
manual. :

35. Special Tools and Equipment

Certain tools and equipment specially designed for organizational
Ssuntenance, repair, and general use with the matériel are listed in
able T for information only. This list is not to be used for requi-
wtwoning replacements.
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Figure 8. Special tools.
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Section II. LUBRICATION AND PAINTING

36. Lubrication Order

The lubrication order (fig. 9) prescribes cleaning and lubricating
procedures as to location, interval, and proper materials for this
vehicle. This order is issued with each vehicle and should be carried
on the vehicle at all times.

37. General Lubrication Instructions

a. Usvar Conprrions. Service intervals specified on the lubrica-
tion order are for normal operation and where moderate temperature,
humidity, and atmospheric conditions prevail.

b. LusricatioN EquipmexT. Each vehicle is supplied with lubrica-
tion equipment adequate for its maintenance. This equipment will
be cleaned both before and after use. Lubricating guns will be
operated carefully, and in such a manner as to insure a proper distribu-
tion of the lubricant.

¢. PoINTS OF APPLICATION.

(1) Lubrication fittings, grease cups, oilers, and oil holes are
shown in figures 10 to 13 and are referenced to the lubrication
order. Wipe these devices and the surrounding surfaces
clean before lubricant is applied.

(2) A three-fourths-inch red circle should be painted around all
lubricating fittings and oil holes.

d. RerorTs AxD RECORDS.

(1) Report unsatisfactory performance of matériel or defects in
the application or effect of prescribed petroleum fuels, lubri-
cants, and preserving materials using DA AGO Form 468.

(2) Maintain a record of lubrication of the vehicle on DA AGO
Form 460.

38. Lubrication Under Unusual Conditions

a. GENERAL.

(1) Lubricants are prescribed in the lubrication order in accord-
ance with three ranges of temperature—above 32° F., from
40° to —10° F., from 0° to —65° F. Service intervals given
are for normal operation.

(2) When to change grades of lubricants and/or service intervals
is determined by maintaining a close check on operation of
the vehicle and its components during the approach to
changeover periods in accordance with weather forecast data.

(3) Ordinarily, it will be necessary to change grades of lubricants
and service intervals only when ambient temperatures are
consistently in the next higher or lower range. Extreme
conditions of prolonged periods of high-speed operation; con-
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tinued operation in hot or cold areas, sand, dust, or snow;

immersion in water or exposure to moisture, any of which

may quickly destroy the protective qualities of the lubricant,

are individually described herein (pars. 29, 30, 31, and 33).
5. ExtremME CoLp WEATHER.

(1) Lubricants. Refer to TB ORD 126 for information on grades
of lubricants to be used and detailed information on extreme
cold weather lubrication.

(2) Warming of lubricants. 1If the vehicle has not been equipped
with winterization equipment, and when no warm air blower
(slave kit) is available, one of the following methods may be
used to warm the crankcase oil to proper consistency for
correct lubrication. Preference should be given to the
different methods in the order listed, according to the facilities
available. See par. 29 for starting of engine.

(a) Keep vehicle in a warmed enclosure or sheltered when
not in use.

(b) When engine is stopped, drain crankcase oil while still hot
and store in a warm place.

Note. When crankease has been drained, tag the vehicle in a
conspicuous place in the driver's compartment to warn personnel
that the crankcase is empty.

(¢) Heat oil, when necessary, only until it is readily pourable
and warm enough to retain its fluidity in the crankcase.
Do not overheat the oil.

¢ Lusricatine Arrer Forping OPERATION.

(1) If the vehicle has been in deep water for a considerable length
of time, or has been completely submerged, precautions must
be taken as soon as practicable to avoid damage to the
engine and other vehicle components, as follows:

(a) Perform a complete lubrication secvice (par. 36) to cleanse
bearings of water or retained grit.

() Inspect engine crankcase oil. If water or sludge is found,
drain the oil (par. 36) and flush the engine with preserva-
tive engine oil SAE-30 (PE-30).

(2) Operation in bodies of salt water enhances the possibility of
rust and corrosion, especially on unpainted surfaces. It is
most important to remove all traces of salt water and salt
deposits from every part of the vehicle. For assemblies
which have to be disassembled, dried, and relubricated, per-
form these operations assoon as the situation permits. Wheel
bearings must be disassembled and repacked after each sub-
mersion. Regardless of the temporary measures taken, the
vehicle must be delivered as soon as practicable to the ord-
nance maintenance unit.
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Figure 10. Lubrication points A to H.

42



Figure 11. Lubrication points J to T.
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Figure 12. Lubrication points U to Z.
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RA PD 357892
Figure 13. Lubrication points AA to AC.

d. Lusrication ArrEr Dust axp Sanp Operartions. After the
engine and complete vehicle has been thoroughly cleaned and dried,
inspections must be made at all points of lubricatioa for lubricants
fouled by these abrasives. Relubricate as directed in the lubrication
order. Clean oil filter and air cleaner.

39. Painting

Instructions for the preparation of the matériel for painting, methods
of painting, and materials to be used are contained in TM 9-2851.
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Section lll. PREVENTIVE MAINTENANCE SERVICES
40. General

a. ResponsiBILITY AND INTERVALS. Preventive maintenance serv-
ices are the responsibility of the using organization. These services
consist generally of before operation, during operation, at the halt.
after operation, and weekly services performed by the driver or
operator and the scheduled services to be performed at designated
intervals by organization mechanic or maintenance crews. Intervals
are based on normal operations. Reduce intervals for abnormal
operations or severe conditions. Intervals during inactive periods
may be extended accordingly.

b. Derinrrion oF Terms. The general inspection of each item
applies also to any supporting member or connection, and generally
is a check to see whether the item is in good condition, correctly
assembled, secure, and not excessively worn.

(1) The inspection for “good condition” usually is an external
visual inspection to determine whether the unit is damaged
beyond safe or serviceable limits. The term “good condi-
tion” is explained further as not bent or twisted, not chafed
or burned, not broken or cracked, not bare or frayed, not
dented or collapsed, not torn or cut, not deteriorated.

(2) The inspection of a unit to see that it is “correctly assembled”’
usually is an external visual inspection to see whether or not
it is in its normal assembled position in the vehicle.

(3) The inspection of a unit to determine if it is “secure’” usually
is an external visual examination, a hand-feel, wrench, or
pry-bar check for looseness. Such an inspection should
include any brackets, lock washers, lock nuts, locking wires,
or cotter pins used in assembly.

(4) “Excessively worn” will be understood to mean worn close to
or beyond serviceable limits and likely to result in failure if
not replaced before the next scheduled inspection.

41. Cleaning

@. GENERAL. Any special cleaning instructions required for specific
mechanisms or parts are contained in the pertinent section. General
cleaning instructions are as follows:

(1) Use volatile mineral spirits paint thinner and dry-cleaning
solvent to clean or wash grease or oil from all parts of the
vehicle.




(2) A solution of one part grease-cleaning compound to four parts
of volatile mineral spirits paint thinner may be used for
dissolving grease and oil from engine blocks, chassis, and
other parts. After cleaning, use cold water to rinse off any
solution which remains.

(3) Use clean water or a soap solution of one-fourth pound of soap
chips to a gallon of hot water for all rubber parts and over-all
general cleaning of painted surfaces.

(4) After the parts are cleaned, rinse and dry them thoroughly.
Take care to keep the parts clean.

(5) Remove the protective grease coating from new parts, since
this grease usually is not a good lubricant.

5. GeNeraL Precavrions IN CLEANING.

(1) Volatile mineral spirits paint thinner or dry-cleaning solvent
are inflammable and should not be used near an open flame,
Fire extinguishers should be provided when these materials
are used, In addition, they evaporate quickly and have a
drying effect on the skin. If used without gloves, they may
cause cracks in the skin and, in the case of some individuals,
a mild irritation or inflammation. Use only in well venti-
lated places.

(2) Avoid getting petroleum products such as volatile mineral
spirits paint thinner, dry-cleaning solvent, engine fuels, or
lubricants on rubber parts as the petroleum product will
deteriorate the rubber.

(3) The use of gasoline or benzine for cleaning is prohibited.

42, Preventive Maintenance by Driver or Operator

a. Purrose. To insure mechanical efficiency, it is necessary that
whe vehicle be inspected systematically at intervals each day it is
wperated and weekly, so defects may be discovered and corrected
Sefore they result in serious damage or failure. Certain scheduled
mamntenance services will be performed at these designated intervals.
Any defects or unsatisfactory operating characteristics beyond the
‘wope of the driver or operator to correct must be reported at the
warliest opportunity to the designated individual in authority.
b Services. The services set forth in table IT are those performed
%y the driver or operator before operation, during operation, at the
Walt, after operation, and weekly. Every organization must thor-
~wughly school its personnel in performing the maintenance procedures
S this vehicle as set forth in this manual.
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Diriver's or operator's preventive maintenance services

Table I1.
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USUAL CONDITIONS

(1) Fuel, oil, and water., Check the amount of fuel
in the tanks and note any indications of leaks. Add
fuel, if necgssary, and cheek the spare fuel containers,
Check the oil level and add oil, if necessary. Rotate
Cuno oil filter handle several turns to elear disks of dirt.
Check water level in the cooling system and note any
leaks. When water is added during period that anti-
freeze is in use, a hydrometer test must be made and
antifreeze added, if necessary, to provide safe operation
to meet lowest anticipated temperature. Remove oil
filter drain plug to remove accumulated foreign matter,

(2) Tires and wheels.

(a) All tires should be properly inflated and spares
properly secured in their earriers.

(b) Remove all foreign matter such as nails, glass,
or stones from tires. Examine tires for signs of low
pressure, abnormal tread wear, cuts, and presence of
valve caps. All tires with cuts extending to or into
the cord body, or worn smooth in center of tread, or
which show abnormal tread wear must be reported to
proper authority for corrective action.

(e) Check tires for proper matching and irregular
wear and change position, as required. Check wheel
nuts for proper tightness.

(3) Leaks, general. Check under the vehiele and in
engine compartment for any indication of fuel, oil,
water, gear oil, or brake fluid leaks.

(4) Visual inspection of equipment. Determine if
lamps and reflector, horn, fire extinguishers, mirrors,
top and side curtains, tools, ete, are in the proper plzwe
and in good operating order.

(3) Imstruments. With the engine running, check
all instruments for normal readings.

(6) Operating observations. While the vehicle is in
operation the driver or operator should be alert for any
sounds that may be a sign of trouble, such as rattle,
knocks, squeaks, or hums. The instruments should be
- cheeked and any unusual reading noted which would
indicate any part of the vehicle or powered ground
equipment functioning improperly. Every time the
brakes are used, gears shifted, or the vehicle turned,
the driver or operator should instinetively consider it a
{ test and note any unusual or unsatisfactory perform-
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USUAL CONDITIONS—Continued

(7) Clean equipment.

ot (a) Clean dirt and trash from inside body. Clean
glass and, when practicable, wipe off exterior of equip-
ment.

b4 (b) Wash the vehicle when possible. If not possible,
wipe off thoroughly, Thoroughly clean engine and
engine compartment of all excess dirt, trash, fuel, and
oil drippings.

X (8) Battery. Clean and add necessary water.
Check terminal connections to see that they are
securely fastened and properly coated with grease.
X (9) Assemblies and belts. Check all assemblies guch
as carburetor, generator, regulator, starter, and water
pump for loose connections or mountings. Check
adjustment of fan and drive belts.

X (10) Electrical wiring. Check all accessible wiring
and ascertain that it is securely connected and sup-
ported, that insulation is not eracked, or chafed, and
that conduits are in good condition and secure. Re-
port any unserviceable wiring.

X (11) Tools and equipment. Check to see that all
tools and equipment are serviceable and in their proper
place. Clean tools and equipment weekly.

xX (12) Lights. Observe whether the lights operate
properly. Inspect all lenses and warning reflectors
for dirt or damage; clean, if necessary.

(18) Horn and windshicld wipers. Test horn for
proper operation. Test windshield wipers to insure
proper functioning and cleaning action.

X (14) Towing connections. Weekly inspect towing
hooks and pintle hook for looseness or damage. Clean
and lubricate, as required, and inpect for abnormal
wear, Test to be sure that laiching mechanism closes
completely and latches securely.

X (15) Springs and suspensions. Check springs for
abnormal sag, broken or shifted leaves, loose or missing
rebound eclips, eyebolts, U-bolts, or shaekles. Also
check shock absorbers to see that they are not damaged.
X (16) Azle and transfer vents. Check and clean all
axle housings and transfer vents to see that they are
in good eondition and seeure. Free all breather vents
of obstructions.

-
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USUAL CONDITIONS—Continued

(17) Publications. Check to see that all appropriate
publications concerning the operation and maintenance
of the equipment are on hand and in good order.

(18) Lubrication as needed. Lubricate equipment in
accordance with instruction order.

UNUSUAL CONDITIONS

a. General. Perform all services as directed under
“usual conditions,” items (1) through (18), above. In
addition, perform serviees or modify those given above
in accordance with similarly numbered items below.
Service intervals and grades of lubricants will be
changed only when ambient temperatures consistently
in the next higher or lower temperature range are
anticipated. Procedures are divided into four parts,
as follows: ;

Eztreme cold. Ttems (1), (2), (4), (6) to (12) in-
clusive, (14) to (20) inclusive, (21), (22) to (25), in-
clusive.

Ezxtreme hot. Items (1), (2), (6), (8), (9), (20).

Unusual terrain. Items (1), (2), (6), (7), (12), (20).

Fording operations. Items (1), (2), (5) to (9), in-
clusive, (11), (12), (14), (15), (17) to (20), inclusive,
(26).

b. Extreme cold. Date given for extreme cold con-
ditions is based on the assumption that the Arctic
winterization kit has been installed (0° to —65° F.),
and that the power plant heater will be employed
during halts of longer duration than 1 hour.

(1) Fuel, oil, water, and air cleaner.

(a) Fuel (pars. 28 ¢, 20 b, 29 ¢, and 38).

1. Set manifold heater valve for winter operation.
If fuel fails to arrive at carburetor, check for ice erystals
in the fuel line. Remove by warming and blowing out
lines. 1If ice crystals have formed within the carbu-
retor, warm the carburetor and clean it. Check prim-
ing pump and fuel pump for proper operation.
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UNUSUAL CONDITIONS—Continued

2, Keep fuel tank filled with Arctic grade fuel to
reduce econdensation and resultant frost ecrystals,
Keep ice and snow away from openings in fuel tank,
drums, other containers, and hose mozzles. Do not
draw fuel from drums with pump inlet lower than 3
inches from bottom of drum. Allow collected water
to settle after each handling of fuel drums. Use
strainer if vehicle is being refueled by pouring from small
containers. Add about one cupful of aleohol to each
10 gallons of fuel added. Check operation of throttle
and accelerator. Throttle eable should not be lubri-
'ﬂﬂrﬂ!d.

3. Keep power plant heater fuel tank filled.,

4. Drain fuel tank to eliminate moisture. Clean
sump of collected water and remove sludge eaused by
the addition of aleohol to the fuel.

(b) Ol (pars. 28 ¢ (3), and 38).

1. Change to lubricants and special oils as directed
in lubrieation order, in accordance with the lowest
ambient temperatures anticipated. Keep ice and
snow away from openings in containers. To facilitate
pouring, oils should be warmed. Reduce lubrication
intervals, as necessary, to assure continuous and proper
lubrication. Sealed bearings not packed with Aretic
lubricant must be warmed before attempting a start.

2. Inspect crankcase and gear ecases for collections
of sludge and water. Clean out and refill all cases
while lubricant is still warm and fluid, whenever any
water is present. Clear crankease vent and oil filter
of accumulated ice and snow.

3. Check hydraulic brake cylinders and shoek ab-
sorbers for quality and quantity of fluid. Check oil
in air eleaner and filter unit in oil filter.

(¢) Water (pars. 29 b (5) and 244),

1. Check for quality and quantity of coolant,
Check for proper opening point of thermostat by watch-
ing the temperature gage and the volume of coolant
entering the radiator. Clear radiator honeycombs of
collected snow and ice, and adjust radiator winterfront
cover to suit temperature conditions.
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UNUSUAL CONDITIONS—Continued

2. Make hyvdrometer test of ethylene-glyecol type
antifreeze solution. Add corrosion inhibitor. Aretic
winter type antifreeze compound requires only replen-
ishment of losses. No diluent or inhibitor will be
added. Being correctly mixed at time of issue, no
specific gravity readings need be made,

3. Watch temperature gage constantly. If reading
is consistently over 200° F., under normal terrain con-
ditions, open radiator cover flap further or investigate
and remedy the cause.

4. Check for leaks at hose connections and gaskets
at cylinder head and jackets. Feel hoses for collapsed
interior linings. Cheeck water pump shaft packing for
leaks.

(d) Air cleaner. Change oil as prescribed in lubri-
cation order.

(2) Tires and wheels (pars. 29f and 2434d).

(a) Check air pressure with tire pressure gage. Do
not rely on appearance of tire for correet inflation.
Look for tires frozen to the ground, and frozen flat
spots, where in contaet with the ground, during long
halts. Move vehicle a few feet and inspect. Attach
tire chains before actual need for them arises,

(b) Operate the vehicle slowly for the first few hun-
dred feet to “work out” any flat spots. Slightly
deflate tires for additional traction in soft snow or
ground, and for landing operations. Driive carefully
over ground having deep, frozen ruts (par. 31).

(¢) Park vehicle with wheels on dry ground or on
brush to prevent tires freezing to the ground, Repair
tire chains, if required.

(4) Visual inspection of equipment.

(@) Check eompleteness and serviceability of winter-
ization equipment. Test personnel heater and power
plant heater. Check operation and completeness of
engine starting aid (slave) kit. Test spare batteries in
slave kit. Check doors and windows for proper closing
against cold and drifting snow.

(b) Check for security of spare wheel, power plant
heater, and other acecessories.
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UNUSUAL CONDITIONS—Continued

(6) Operating observations. Cheek for the feel of
stiffness of lubricant in wheel bearings, cluteh throwout,
brakes and steering system. This will be indicated by
unusual power demand and failure to “eoast” when en-
gine is decelerated. Observe the oil pressure and cool-
ant temperature gages constantly, as well as the am-
meter. Listen for audible signs of malfunetions
in-being or about to oceur, such as knocks or squeals,

and note any tendency of the vehieles to drift, steer

hard or failure to respond promptly to brake applica-
tions. Check functioning of the windshield wiper and
apply defroster heat blast gradually and occasionally
to insure readiness for use at any time,

Note. Do not apply defroster heat fully on sn extremely cold wind
mmmmmammmmnmwmmmm

(7T) Clean equipment.

(a) Clear all loose drifted snow and ice formations
from distributor, coil, spark plugs, brake eylinders and
hoses, steering knuckles, tie rod and drag link, and
around the erankcase vent. Remove ice fiom wind-
shield, door and rear panel glasses, mirror, and from
lamp lenses when night operation is involved.

(b) Clean vehicle floor of accumulated snow, mud
and water tracked in by personnel. If in the form of
water, open the drain holes in the front floorplates.

(¢) Clean fuel and lubricating dispensing equipment
of snow and ice before using. Check for the presence
of water in the containers,

(8) Batteries (pars. 20b(3), 243¢(1) and (245).)
Vehiele storage batteries must be fully charged and
warmed to about 35° F., otherwise, batteries must be
taken from stocks stored in warmed shelter, Start
slave kit generator to charge the spare batteries. A
hot air duet is provided to lead hot air to points to be
warmed. A lead is provided to conunect the vehicle
slave receptacle to the 24-volt terminals on the slave
kit instrument panel.

Notz. Make sure that battery is not frozen when introducing an auxil®
fary charging current. 1f frozen, battery may be thawed out slowly ina
warmed shelter.

Specific gravity of electrolyte should be 1.280 cor-
rected to 80° F. electrolyte temperature (par. 245).

RN T, R P
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UNUSUAL CONDITIONS—Continued

(9) Assemblies and belts.

(a) Slacken tension of belts slightly. Test belts for
hardening and lack of elasticity.

() Watch ammeter for irregular or unsteady regis-
tration of amperage. This may be due to loose belts
and will adversely affect battery charging and the
passage of coolant into the radiator.

(10) Electrical wiring.

{a) Thoroughly elean all exposed wiring and termi-
nals. Spray-coat with ignition insulation eompound.
Coat interior of distributor similarly except for metal
contacts.

(b) Remove spark plugs and reduce standard gap-
setting by 0.005 inch.

(¢) Check all sealed units to insure tightness against
drifting snow and water,

(11) Tools and equipment.

(a) Organizational maintenance equipment must be
cared for and kept in operable eondition at all times.

(b} Cheek availability and serviceability of tire
chains. Cheek for correct size by test application of
all four chains on spare wheel. Install tire chains, if
needed (pars. 31 and 33). Clean and swab each chain
with oil after use, and stow in vehiele in place provided.

(12) Lights.

(a) Clear sleet formations from lamp lenses when
night operation with lights is necessary.

(b) Replace all cracked or broken lamp lenses to
avoid entrance of moisture.

(13) Horn and windshield wipers. Carefully loosen
the windshield wiper blades from the glasz and cléan
the glass, Operating the windshield defroster will
facilitate the operations.

(14) Towing connections—winch, On vehicles pro-
vided with front winch, check controls for proper
functioning. Lubricate as directed in lubrication order
and TB ORD 126,

(15) Springs and suspensions.

(a) Check hydraulie type shock absorbers for proper
functioning. Replace if necessary.

(b) Check for soundness of attaching bolts, for spring
shackles, and shock absorbers. ;
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UNUSUAL CONDITIONS—Continued

(168) Azle and transfer vents. Cheek to make sure
that vent tubes provided for transfer, and transmission,
and vent fittings for differentials are secure.

(17) Publications, Check to insure that publication
‘covering the winterization kit is in the vehicle.

-+ (18) Lubrication as needed (par. 38).
' (a) Lubricate in accordance with instructions con-
tained in lubrication order for existing temperature.
" (b) Reduce service intervals to suit exireme cold
“temperature conditions.

(¢) Change grade of lubricants only when ambient
temperatures are consistently in the next higher or
lower range given in the lubrication order (above 32°
F.; 40° to —10° F; and 0° to —65° F).

(21) Fuel filter. Drain fuel in bottom of fuel tank
by removing the pipe plug. Remove filter assembly
and clean it thoroughly of aceumulated matter. Add
aleohol at each refilling of fuel tank at the rate of 1 pint
per 10 gallons of gasoline.

Note. Aleohol mixed in the gasoline may cause
deposits of water-aleohol precipitate when water
accumulates in the tank. _

(22) Winlerization kits (par. 28b).

(a) Personnel healer. Test thermostatic control of
personnel heater unit at driver’s position. Open hot
air ducts to suit heat desired. Do not direct heat on
cold windshield glass until interior of vehicle body is
warmed.

(b) Power plant heater. Check power plant heater
fuel tank for fuel. Test heater for proper functioning.

(¢) Hard-top closure. Closure must be securely
attached and airtight. Check for tight closing of doors
and windows.

(d) Hood and radiator covers. Check to insure that
canvas hood cover is securely strapped in place. Strap
radiator winterfront cover flap in position of air open-
ing desired.

(¢) Battery container. Check to see that battery is
secure and that compartment cover is in place and
secured.

(23) Slave kit.
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(a) Operation of the cold starting aid kit (slave kit)
is described in pamphlet accompanying the kit. One
slave kit can serve several vehicles at one time. Tt
weighs about 840 pounds, and can be transported on
a light cargo truck, on skids, or on a toboggan.

(h) Heat from the slave kit heater may be directed
against the engine oil pan, battery, transmission, trans-
fer ease, ete., by means of the rubber hose provided.
Heat also will be directed against all sealed type ball
bearings which have not been packed with Aretic winter
grade of lubricant. When one or more brakes are
“frozen’’ or condensation has formed ice erystals in
a fuel line, carburetor, or other enclosure, heat may
be used to melt the ice prior to thorough cleaning of
the item. i

Note, Tee formation from condensation is probable when the vehicle is

brought into & warm shelter from extreme cold, and then again moved to
| outdoors,

(¢) Current from the generator 24-volt terminals on
the panel may be led direet to the vehicle battery ecir-
cuit by means of the slave receptacle mounted on the
vehiele for this purpose.

Nuote, The four 6-volt storuge batteries are connecte d in series in the
vehicle for 24-volt input and output current.

(24) Brakes.

FRES I S 43 SO (a) Clean off all accumulations of mud, snow, and

ice at brake drums, brake cylinder boots, and brake

hoses.

f 4 ol TRVLT OIS ol b 0 W) (b) Check for proper grade and quantity of oil in

| hydraulic brake system in accordance with TB ORD
126,

r; (25) Top and body curtains,

1 : (a) On vehiecles equipped with flexible, demountable

: top and side curtains, care must be exercised that the

flexible glass windows are not eracked. This material

becomes very brittle in extreme cold.
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UNUSUAL CONDITIONS—Continued

(b) When the curtains are removed and the top
frame is lowered, eare must be taken in properly fold-
ing and stowing the top and curtains. For extreme
cold weather maintenance, see paragraphs 242 to 246
for lubrication, paragraph 38.

¢, Extreme hot. Deseriptions given herein are for
conditions prevailing upon transition from moderate
temperature areas to areas of extreme hot weather (90°
to 130° F.). Changes from extreme eold weather con-
ditions to moderate temperature areas are desecribed
under “Dewinterization,” paragraph 247. Care must
be taken that no sealed accessories are left unsealed
after servicing so that the accessories will funetion
properly. For extreme hot weather maintenance, see
paragraph 248; for lubrication, paragraph 38.

(1) Fuel, oil, water, and air cleaner.

(a) Lubricate throughout as directed in lubrication
order for temperatures above 32° F. Clean oil filter
and elean and change oil in air cleaner as frequently as
neeessary. See par. 31 for operation in dust and sand.

{b) Check to see that dewinterization of the vehicle
has been completely accomplished (par. 247).
Thoroughly reverse flush the cooling system after anti-
freeze solution has been drained off. (See TM 9-850.)
Fill cooling system with clean, soft water and add 15
ounees of corrozion inhibiting compound. Be sure that
the 180° F. engine thermostat has been replaced by a
standard 150° F. thermostat.

(e) Fill system to within a few inches of the overflow
pipe with clean, soft water,

(d) Check for presence of rust and seale in cooling
system. As rust and scale formations occur more often
during extreme hot weather, the cooling system must be
flushed frequently.

(2) Tires and wheels.

(a) Reduce air pressure slightly to about 20 to 22 psi
for eontinuous high-speed operation in extreme hot
weather on hard roads.

(b) Shield tires from direct heat and light rays of the
sun, whenever possible.

(6) Operating observalions.
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(a) Operating the vehicle over usual types of terrain

in extreme hot weather requires that a close watch be
kept of oil pressure and temperature gage readings
Consistent engine temperature readings of 200° F. or
higher must be investigated and the fault corrected.
Fluetuations from 1807 to 200° F. in coolant tempera-
ture is to be expected on hilly, high-speed movement.
For added crew comfort, the cowl ventilator flap may
be opened.
! o) R T (b) Note “feel” of brake application for indieations
of loss or thinning of brake fluid, Listen, and note by
steering effort, for signs of incorrect tire inflation.
Tires should be of slightly less pressure during extreme
hot weather operation.

() Make sure that engine manifold heater is turned

to summer position.
2, oA || P I W (d) Be on the alert for air locks in the fuel lines dur-
ing extreme hot weather operations as evidenced by a
stoppage of fuel flow. Correct by disconnecting the
lines and reconneeting them.

(8) Batteries.

5 4] IR oy SRS e, (a) In extreme hot weather operation, the specifie
gravity readings of batteries should not exceed 1.210
to 1.230. Acid of 1.280 sp gr should be diluted with
pure, distilled water to suit. Recharge batteries at
1.160 sp gr.

. SIEEL AN A I IS8R (b) Check for electrolyte level in battery. Correct
amount is approximately three-eighths inch above the
plates.

i el (¢) When parking vehicle for a period of several
days, the batteries should be removed and stored in a
cool place. This includes vehicles on ““deadline’ or in
a shop.

(9) Assemblies and belts. Keep water pump and fan
drive belts tight with a minimum of slippage.

(18) Lubrication as needed.

(a) Lubrication of the vehicle and its components,
ineluding hydraulie oil in shoek absorbers and hydraulie
brakes, will be accomplished as directed in lubrication
order.
st e I ol e ) e (b) Carefully check for evidence of leaks on axles,
gear cases, and on ground beneath the vehiele.
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UNUSUAL CONDITIONS—Continued

d. Unusual terrain. Vehicle operation involving
swirling elouds of dust and sand cause minute partieles
to cover all parts of the vehicle and to enter into each
small crevice. This grit forms an abrasive, when mixed
with lubricant, resulting in rapid wear of bearing sur-
faces. Salt in sand, during beach operation, eauses
additional corrosive action on all exposed parts of the
vehicle. Blown with sufficient force, sand may blast
the surface of windows and the windshield to the point
of absolute opacity, and destroy painted surfaces,
Visibility will be poor due to these storms and to
swirls of dust created by the leading vehicles in a
convoy. Operating the vehicle in snow, ice, and sleet
is deseribed in paragraph 31. Operation in dust, sands,
mud, swamps, tundra, and muskeg also are described
therein, Fording operations are deseribed in para-
graph 33, Servicing required for operation under these
conditions is generally deseribed in paragraphs 31, 33,
and 240, covering operations in water. Make sure that
pioneer tools are in place and serviceable,

(1) Fuel, oil, water, and air cleaner.

(a) Fuel The fuel tank being vented to the air
cleaner, no dust particles will enter the fuel except when
refilling. Clean area around the filler cap before filling
the tank. Keep container closed until actually used.
Keep supply tanks, drums, and pump capped and
covered until ready to use.

(b) O04l. When operating in swirling elouds of dust
or fine sand, a piece of cloth tied over the crankcase
vent will keep out abrasive matter. Clean oil filter as
often as necessary, reducing normal intervals according
to amount of grit in the filtering unit. Check eondition
of erankease oil after each day's operation.

(e) Water. Clean radiator of aceumulated dust and
sand before the honeyeombs are clogged to a point
where coolant will overheat.

(d) Air cleaner. Change oil in air cleaner freequent-
ly, reducing normal intervals according to amount of
grit aceumulated in the filtering unit.

(2) Tires and wheels.
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(a) Reduce normal tire pressure a few pounds when
operating in extreme hot weather, in hot loose sand, in
desert and beach landing operations, over swampy
ground, in loose, packing snow, and when driving over
dried or frozen ruts. Restore to rated pressure when
terrain conditions are again normal and ambient tem-
perature moderate (par. 205). Inspect tires for cuts
and abrasions at each halt.

(b) Apply tire chains when conditions warrant and
before actually required, such as for swamp crossing,
deep snow, and deep mud (par. 31).

(¢) Lubricate wheel bearings generously before oper-
ation under unusual terrain conditions, as this will
retard the entranee of grit and water.

(6) Operating observations.

(@) Check for abrasive effect of sandstorius on wind-
shield glass and other glazing. This abrasion may re-
sult in ecomplete opacity of the glass. To overcome
this, when operation becomes an extreme emergency
due to the tactical situation, the vehicle should be oper-
ated with the top down, windshield lowered, and the
erew wearing suitable protection.

(b) Replace glass if frosted (sandblasted) to the ex-
tent that it affects visability.

(¢) Restore paint as required (TM 9-2851).

(7) Clean equipment. Clean all parts of the vehiele
and engine compartment after each operation in dust,
sand, mud, and snow. Perform complete lubrication
cervice at once. Touch-up painting should be accom-
plished where exposed surfaces are discovered.

(18) Lubrication is needed.

(a) The vehicle should have a complete lubrication
service before operation under normal terrain condi-
tions, Generous applications of oils and greases in
bearings will retard the entrance of these abrasives into
bearing surfaces,

(b) After thorough cleaning of all parts of the ve-
hicle, perform a complete and thorough lubrieation
service (par. 8).
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UNUSUAL CONDITIONS—Continued

e. Fording operations. See paragraph 249 for main-
tenance after fording. Fording operations include all
operations involving the operation of the vehicle in
rainy seasons; water thrown by the driving wheels
(splashing) ; fording at depths less than hub depth; at
depths beyond wheel hub depth but below critical en-
gine units; maximum operable depth with deep water
fording kit installed; complete accidental submersion;
and exposure to salt water and spray. For general
descriptions and instructions for deep water fording
operations, see TM 9-2853. It is important that all
personnel servicing the ‘vehicle use extreme care when
making adjustments, to guard against inadvertently
leaving vent tubes or hoses disconnected or loose, or to
properly seat covers on gaskets during installation.
Use sealing compound when installing hoses.

Although most units are sealed and vented, the
sudden cooling of the warm interior air upon submersion
may cause condensation, with resultant collection of
moisture within the cases or instruments. A period of
exposure to warm air after fording should eliminate
this fault. Cases which can be opened may be un-
covered and dried.

(1) Fuel and ol (par. 28c).

(a) Fuel. Check fuel tank filler cap for tightness.

(b) Oil. Check oil filler cap for tightness.

(2) Tires and wheels.

(a) Reduce tire pressure to slightly below normal to
increase traction on bottom during crossing and upon
reaching the landing point. This also provides some
protection against sharp rocks. and coral formations.

(b) Inflate tires to prescribed pressure after landing
(par. 205).

(¢) Remove all wheels. Clean bearings and repack.
While front wheels are removed, drain oil out of front
steering universal joints and refill to proper level with
lubricant, as preseribed in lubrication order. See
item 20.

(5) Instruments. Check all instruments on panel,
after fording, to see whether any water has entered the
housing due to cracked lens or leaky seal. Replace
instruments which cannot be readily dried by warming,
as they cannot be disassembled in the field.
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(6) Operaling observations (par. 33).

(a) Lower top and windshield. Stow top in vehicle
or in accompanying vehicle. Make sure that engine is
functioning properly, and is warmed sufficiently to
insure correct operation after the chill submersion.

Nofe, Do not enter the water with the engine extremely hot.

Place vehicle gear shift levers in “low-low” position.
Pull control handle on instrument panel to seal engine
crankease by closing the shut-off valves in the crankcase
ventilating system.

X |._..l.__.l..__| (b) Enter water slowly and move steadily along the
bottom. Be on the alert for sinkholes which may cover
the air intake and exhaust outlet tubes, This will stall
the vehiele and require towing out and complete scav-
enging of all accessories.

If engine should stall under water, it may be started

in the normal way.
X |....| (7) Clean equipment. Clean engine compartment,
tool compartment and body of all water and scum.
Clean and dry folded top and curtains, Raise wind-
shield and mount top.

(8) Batteries.

3 gy Se PRy RRERSS RN (a) Check for tightness of special vent caps on
battery cells.

X (b) Check for seepage of water into battery. Test
for correct specific gravity and voltage. Add eleetro-
lyte and/or charge, if necessary.

(9) Assemblies and belts. Belts will remain under
proper tension for fording operations, as the pump and
generator continue to function under water, and the
fan will be requird as soon as landing is accomplished.

(11) Tools and equipment,

(a) Remove top and curtains, Carefully fold and
stow in & place where they will not be washed over-
board. Lower windshield and strap in position.

X |._._| (b) Raise and latch windshield in place. Install
bows and top. Unfold ecurtains and dry thoroughly
before stowing away or mounting,

Xileeaa (14) Lights. Check all lights for presence of water.
Drain, clean, and remedy the cause of the leakage.

X |....| (15) Windshield wipers. Test windshield wipers.
If water has entered these units, replace them. !
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f (17) Springs and suspensions.

O R PR SR T (a) Check shock absorbers for correct amount and
type of hydraulic oil. If leakage is evident, replace
the unit.

2 Gl Ml (b) Check for presence of water in shock absorbers.
[ Drain, dry, and refill.
! X |....| (18) Azle and transfer venis. Loosen vent tubes

from transmission, transfer, and axle housings and
inspect for the presence of water. Clean and tighten
each connection securely.
X (20) Lubrication as needed. See paragraph 16 for
after fording cleaning and lubrieation instruetions.
(26) Deep water fording. As soon as the vehicle
emerges from the water, push the control valve handle
on the instrument panel inward. This opens the
crankease vent system. If no further fording is antieci-
pated, remove air intake extension tube and exhaust
pipe extension tube and stow carefully to avoid loss or

b 5l damage :

43. Preventive Maintenance by Organizational Maintenance
Mechanics

o IntervaLs. The frequency of the preventive maintenance
services prescribed is considered a minimum requirement for normal
speration of vehicle, Under unusual operating conditions, such as
sxtreme temperatures, dust or sand, or extremely wet terrain, it may
b necessary to perform certain maintenance services more frequently.

5 Driver or OpEraTor ParTicipaTioN. The drivers or operators
would accompany their vehicles and assist the mechanics while
periodic organizational preventive maintenance services are per-
Sormed. Ordinarily, the driver should present the vehicle Jfor a
wheduled preventive maintenance service in a reasonably clean
seandition.

+ Sppcian Services. These are indicated by repeating the item
bers in the columns which show the interval at which the services
e to be performed, and show that the parts or assemblies are to
seeeive certain mandatory services. For example, an item number
one or both columns opposite a tighten procedure means that the
‘wetual tightening of the object must be performed. The special

wervices are as follows:
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(1) Adjust. Make all necessary adjustments in accordance with
the pertinent section of this manual, technical bulletins, or
other current directives.

(2) Clean. Clean the unit as outlined in paragraph 41 to remove
old lubricant, dirt, and other foreign material.

(3) Speeial lubrication. This applies either to lubrication opers-
tions that do not appear on the vehicle lubrication order, or
to items that do appear on such orders but which should bhe
performed in connection with the maintenance operations
if parts bave to be disassembled for inspection or service.

(4) Serve. This usually consists of performing special operations.
such as replenishing battery water, draining and refilling
units with oil, and changing or cleaning of the oil filter, air
cleaner, or cartridges.

(5) Tighten. All tightening operations should be performed with
sufficient wrench torque (force on the wrench handle) to
tighten the unit according to good mechanical practice.
Use a torque indicating wrench, where specified. Do not
overtighten, as this may strip threads or cause distortion.
Tightening will always be understood to include the correct
installation of lock washer, lock nuts, lock wire, or cotter
pins provided to secure the tightening.

d. SpeciarL Coxprrions. When conditions make it difficult to
perform the complete preventive maintenance procedures at one
time, they ean sometimes be handled in sections, planning to complete
all operations within the week, if possible. All available time at
halts and in bivouac areas must be utilized, if necessary, to assure
that maintenance operations are completed. When limited by the
tactical situation, items with special services in the columns should be
given first consideration.

¢. Work Seger. The numbers of the preventive maintenance
procedures that follow are identical with those outlined on DA AGO
Form 461. Certain items on the work sheet that do not apply to this
vehicle are not included in the procedures of this manual. In general,
the sequence of items on the work sheet is followed, but in some
instances there is deviation for conservation of the mechanics’ time
and effort.

f. Procepures. Table ITI lists the services to be performed by
the organizational mechanics at the designated intervals. Each page
of the table has two columns at its left edge for semiannual and
monthly maintenance respectively. Very often it will be found that
a particular procedure does not apply to both scheduled maintenances,
In order to determine which procedure to follow, look down the
column corresponding to the maintenance procedure, and wherever
an item number appears, perform the operations indicated opposite
the number,
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Table I11. Organizational Mechanic or Maintenance Crew Prevenlive Maintenance
Services

ROAD TEST

Nofe. When the tactical situation does not permit a full road test, perform those
itams which requaire little or no movement of the vehicle, namely, items 3, 4, §, 6, 9, 10,
and 14. Make a full road test of from 3, to not more than 10 miles, over varied terrain
if possible.

Before operation service. Perform before operation service as
outlined in table II (par. 42).

Dash instruments and gages. Observe instruments frequently
during road test (figs. 70 and 71).

Charge indicator. Charge indicator should show high charge
for short time after starting, then zero or slight positive (plus)
reading above speeds of 12 to 15 miles per hour with lights and
accessories off. Zero reading is normal with lights and accessories
on (par. 216a(1)).

Speedometer. See that speedometer indieates vehicle speed,
operates without excessive fluctuation or noise, and that odometer
registers total mileage correctly (par. 216a(6)).

Temperature indicator. Temperature indicator reading should
increase gradually to normal operating range of 160° F. to 180° F.
(par. 216a(7)).

Fuel gage. Fuel gage must indicate the approximate amount

| of fuel in tank (par. 216a(2).

Horn, mirror, and windshield wiper. Test horn for proper
operation and tone, tactical situation permitting (par. 216d).
Adjust mirror, and inspeet for broken or discolored glass. Wiper
should have sufficient arm tension to stay in up position. Examine
blade for good condition and full contaet with glass throughout
entire stroke (par. 235). :

Brakes. Test brakes for smooth, even stop, excessive pedal
travel before application, “spongy” pedal, or loss of pedal pressure
when brakes are held on. Brakes must not squeak or require
excessive pedal pressure. Test pedal free travel, which should be
1 inch (par. 177). Hand brake must hold vehicle on a reasonable
grade, must have positive ratchet action and one-third reserve
handle travel. There should be %-inch reserve clearance between
hand-brake relay crank and lower end of hand-brake eable conduit
(par. 182a).

Clutch. Cluteh must have free pedal travel of 1% inches. Test
eluteh for slip, grab, gear clash, or rattle. Listen for noises that
would indicate dry or defective release bearing or pilot bushing
(pars. 118, 119, and 120).




Table Ill. Organizational Mechanic or Maintenance Crew Preventive Mainlenance

Services—Continued

Intervals

11,000
mile

(8-
month)

1
ialo

day)

10

13

14

16

17

10

13

14

16

17

22

ROAD TEST—Continued

Transmission and transfer. Shift through entire of transmission
and transfer, noting whether the levers move easily and snap into
each position (fig. 5). With shifting levers in each position,
accelerate and decelerate engine, noting any unusual noises or
tendency of levers to slip into neutral. Inspeet for loose
mountings.

Steering. Steering gear must not bind. There should be no
excessive free play with wheels in straightahead position. Test for
existence of front end shimmy, wander, or side pull (par. 188a).

Engine. Engine must idle smoothly without stalling, Test
acceleration and pulling power in each transmission speed. Listen
for detonation and “ping,”” misses, popping, spitting, or other
noises that might indicate need for engine repair.

Unusual noses. Listen for noises that might indieate loose,
damaged, or faulty parts.

Temperatures. Feel brake drums and wheel hubs for abnor-
mally high temperatures. Overheated brake drum or wheel hub
may indicate dragging brake or defective, dry, or improperly
adjusted wheel bearing. Examine differentials, transmission, and
transfer case for too high running temperature.

Note. Transfer case operates at a higher temperature than other cases.

Leaks. Look on ground under vehicle for indieations of coolant,
fuel, oil, or hydraulie fluid leaks.

Gear oil level and leaks. Examine lubricant levels of transmis-
sion, transfer, and differentials. Inspect cases for leaks. Safe
level when cold is even with filler plug. If an oil change is due
drain and refill (par. 36).

MAINTENANCE OPERATIONS

Unusual noises. With engine running, proceed as follows:
Accelerate and decelerate engine slightly, and listen for unusual
engine noises. With transmission in third gear, front wheel drive
engaged, and engine at fast idle, listen for unusual noises in
operating units, Observe propeller shaft and universal joints,
wheels, and axles for excessive vibration and run-out.

Baitery. Inspect battery case for cracks and leaks (fig. 63).
Inspect cables, terminals, bolts, posts, straps, and hold-downs for
good condition and secure mounting. Clean top of battery. Test
specific gravity and voltage. Specific gravity readings below
1,225 indicate battery should be recharged or replaced. Elee-
trolyte level should be above top of plates, and may extend one-
half inch above plates.




Tuble I11. Organizational Mechanic or Mainlenance Crew Preventive Maintenance

Services—Continued
Intervals
LE i) 1,000 Procedures
e mile
- (0~
menth) | day)
l MAINTENANCE OPERATIONS—Continued
- MESET Serve. Perform high-rate discharge test according to instrue-

F tions for “condition’ test which accompany test instrument. Cell
variation should not be more than 30 per cent.

Note. Specific gravity must be above 1.225 to make this test,

22 22 Clean. Clean entire battery and ecarrier, and repaint carrier, is
corroded. Clean battery cable terminals, terminal bolts and nuts,
and battery posts; grease lightly, inspect bolts for serviceability.
Tighten terminals and hold-downs carefully to avoid damage to
battery. Add clean water to one-half inch above plates (par.
(195a).
18 18 Cylinder head and gasket. Look for cracks, and indications of
water or compression leaks. Tighten cylinder head (only if leaks
are indieated and after performing item 21) with torque wrench.
Tighten head serews to from 65 to 75 foot-pounds; head stud nuts
to from 60 to 65 foot-pounds. Tighten in correct order (fig. 16).
______ 19 Valve mechanism. Adjust valves only if noisy.

10t Adjust. Check elearance and adjust valves. Proper clearances
are—intake valve, 0.016 inch when hot or cold; exhaust valve,
0.016 inch when hot or cold (par. 70).
-] 8 Spark plugs. Inspect for insulator cracks and leakage through
insulators and gaskets. Service, if required (par. 138).
20} Serve. Clean and adjust plugs to gap of 0.030 inch, using round
gage. Plugs with broken insulators, exeessive carbon deposits,
electrodes burned thin or otherwise unserviceable, must be re-
placed.

Nute. If sand blast cleaner is not available, install new or reconditioned plugs.

i RS Compression. Test compression with all plugs removed, and
with throttle and choke wide open. Standard pressure is ap-
proximately 110 psi at eranking speed; minimum pressure is 70
| psi. Maximum variation between cylinders must not be more
| than 10 psi. If variation is greater than 10 psi, recheck weak
cylinders, using oil test to determine whether piston rings or valves
are faulty, and repoit to higher authority. Record all readings.
23 23 Crankease. Observe vehicle for crankcase, valve cover, timing
case,7or flywheel housing oil leaks. Clean Cuno oil filter (par.
72¢). Check oil level. Drain and refill crankease’if change is due.
See lubrication order (par. 36).

ol e Caution: Do not start engine until completion of item 24.
4| 24 0il filters and lines. Inspect filters, lines, and connections for
good condition or leaks.
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Table I11. Organizational Mechanic or Maintenance Crew Preventive Maintenance

Services—Continued

25

&

2

27

31

31

32

25

25

26

31

MAINTENANCE OPERATIONS—Continued

Serve. Remove filter cartridge, elean filter case, and install
new ecartridge and gaskets. Refill crankease (5 qts. with new
filter cartridge), Again inspect for leaks with engine running and
check oil level after engine is stopped (par. 72a).

Radiator. Observe radiator core, hose, cap, and gaskets for
good eondition and inspeet for leaks.

Caution: System operates under 3% to 4% psi pressure (be

careful in removing cap).
Examine air passages and guards for obstructions and clean out
any dirt, insects, or trash. Test and record antifreeze value (as
climate demands). Examine coolant for oil, rust, or foreign
material., Clean and flush radiator, as needed (par. 134e).

Caution: Save and filter eoolant if antifreeze is present. Add
inhibitor and antifreeze if needed.

Tighten. Tighten hose elamps. Inspeet radiator cap and
gasket for tight seal.

Water pump and fan. Loosen fan belt; test water pump shaft
and bearing for play. Inspect pump for secure attachment, good
condition, and for leaks. Inspect fan for alinement and secure
mounting (pars. 131 and 132).

Generator, starter, and switch. Inspeet these units to see if they
are in good condition, clean, and securely connected or mounted.

Serve. Inspect commutators and brushes for good condition
and wear. Brushes should be free in holders, and have full
contact with commutator. Clean commutators with 2/0 flint |
paper if needed. Blow out with compressed air. Replace gener-
ator or starter when commutator is scored, rough, or worn, or
brushes are less than half their original length (par. 143).

Drive belt and pulleys. Inspect fan belt for fraying, wear, and
deterioration (fig. 30). Inspect pulleys for cracks and misaline-
ment. Replace or adjust belt as needed. Adjust to deflection of |
inch between pulleys,

Distributor, Clean and remove distributor cap. Examine cap
and rotor arm for eracks, corrosion, and burned conductors.
Clean breaker plate assembly, if dirty. Inspect breaker points
for burning, pitting, alinement, and adjustment (par. 137).

Special lubrication. Sparingly lubricate cam surfaces, movable
breaker arm pin, wick, and camshaft according to lubrication
order (fig. 9).

Wiring. Examine wiring for cleanliness, and secure connee-
tions and attachment. Clean and tighten as required.
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Tuble 111. Organizational Mechanic or Maintenance Crew Preventive Maintenance

Services—Continued
Intervals
a0 1,000 Procedures
= mile
- (FD-
asmth) day)
MAINTENANCE OPERATIONS—Continued

33 33 Manifolds and heat control. Tighten manifold stud nuts, as
required, to from 31 to 35 foot-pounds torque. Inspeet for
gasket leaks. Heat control valve must be free and bimetal spring
must be in good condition (pars. 66 and 67).

34 34 Air cleaner. Examiner air cleaner for good econdition and
secure mounting, Examine oil cup. If dirty, remove and clean
filter element; do not apply oil to element after cleaning. Clean
oil cup and refill (five-eighths qt.) (par. 122).

36| 36 Carburetor. Make certain that the choke and the throttle open
and close fully. Lubricate linkage, and inspect for worn parts.

- See that scals are elean and in good condition (par. 123).

38 38 Fuel pump. Observe fuel pump for leaks, secure mounting, and
pressure reading. Pressure should be 4 to 5% psi.

39| 39 Starter. Start engine and observe starter for positive action,
normal speed, and unusual noise. Make sure oil pressure gage

‘ and ammeter readings are satisfactory (par. 141).
40 40 Leaks. Look around engine and on ground under engine for
f oil, fuel, coolant, or hydraulic brake fluid leaks.

41 41 Ignition timing. With neon light, check ignition timing.
Observe if spark advances automatically. Adjust timing, as
required (par. 136).

CAUTION: Close timing hole cover and tighten screw.
Engine idle and and vacuum test.

12 42 | Adjust engine to smooth idle, using vacuum gage; obtain highest
possible steady vaceum reading.

43 Regulator unit. Sec that regulator is in good condition, and
that all connections and mountings are seeure (par. 144).

48 205 Test. Connect low voltage cireuit tester and test voltage
regulator, current regulator, and cut-out for output control.

47 47 Tires and rims. Inspeet valve stems for correct position and

missing ecaps (par. 205). Inspeet tires for cuts, bruises, blisters,
and irregular and excessive tread wear. Remove imbedded glass,
nails, or stones. Direetional and nondirectional tires ghould not
be installed on same vehicle. If equipped with direetional tires,
open end of chevron should meet ground first on front tires,
and last on rear tires. Tires should match on all wheels within
three-fourths inch over-all circumference, and as to type of tread.
Take measurements with all tires equally inflated. Inspect tire
carrier for looseness and damage. Tighten all lug nuts securely.
Inflate tires to 28 psi (ecold).
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Table III. Organizational Mechanic or Mainlenance Crew Preventive Maintenance

Services—Continued

(6~
maonth)

49

49

52

52

48

49

52

-

- B e e

55

MAINTENANCE OPERATIONBS—Continued

Rear brakes. Remove grease and dirt from brake drums and
backing plates, and inspect for excessive wear or scoring and loose
mounting:bolts. Inspect brake hose for proper fit and for deteri-
oration. Inspect wheel eylinders (exterior) for good condition,
secure mounting and for leaks. Tighten brake support and drum
mounting bolts securely (pars. 176, 178, 180, and 181),

Rear brake shoes. Remove right rear wheel and inspect linings
for wear, oil, and dirt, and possibility of rivets scoring drum before
next 1,000-mile inspection. If lining on right rear wheel requires
replacement, remove all wheels for lining inspection.

Serve. Remove all wheels and drums, Observe linings for wear,
oil, and dirt, and determine if shoes are secure and guided by
anchor pins. Inspeet return springs for good action. Lightly
lubricate anchor pins. Adjust brake shoes to 0.005-inch clearance
at heel and 0.008-inch clearance at toe.

Rear wheels. Inspect wheel for good condition. Without
removal, test for evidence of looseness of wheel bearing adjust-
ment, and dry or damaged bearings. Inspect around drive
flanges, brake supports, and drums for lubricant or brake fluid
leaks. Tighten drive flange and wheel nuts.

Caution: If vehicle has operated in deep water which may have
entered wheel bearings, inspect right rear wheel bearing for con-
tamination. Remove, clean, repack, and adjust as for 6,000-mile
serviee, If contamination of lubricant has occurred, service
other wheel bearings likewise (pars. 158b and 172).

Clean. Disassemble wheel bearings and seals, clean and inspect
for damage.

Special lubrication. Pack wheel bearings, install new seals and
adjust bearings (par, 36).

Front brakes. Examine brake hose for chafing, leakage, and
deterioration. Inspect wheel eylinders (exterior) for good condi-
tion, secure mounting, and leaks (pars. 176, 180, and 181).

Drums and supporis. Clean drums and backing plates thor-

oughly, and tighten backing plate bolts. Inspeet drums for
damage, looseness, excessive wear, and seoring. Lightly lubrieate

anchor pins (par. 161).

Front brake shoes. Inspect brake shoes, linings, and anchors for
damage or looseness. Heplace worn parts and worn linings.
Clean dust from linings. Adjust brake shoes to 0.005-inch
clearance at heel, and 0.008-inch clearance at toe.

Steering knuckles. Inspect steering knuckle housings and oil
seals for serviceable condition. Check lubricant for contamina-
tion. Refill to bottom of filler hole,



Tabde I11. Organizational Mechanic or Maintenance Crew Preventive Mainlenance

Services—Continued
Iatervals
A0y 1,000 Procedures
=l mile
s | (60
mnth) | day)

61

62

62
63

57

62
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MAINTENANCE OPERATIONS—Continued

Front springs. Inspect front springs for good condition, correct
alinement, and excessive deflection. Inspect springs for excessive
wear of spring bushing and clips. Tighten U-bolts securely and
uniformly. Examine U-shackles and pivot bolts for wear.

Steering. Observe steering gear, pitman arm, drag link, tie rod
and steering connecting rods for good condition, correct assembly,
and seeure mounting.

Tighten. Tighten and adjust steering gear assembly mounting
nuts and serews, arms, tie rods, drag link, pitman arm, and gear,
and steering wheel nuts. Replace broken seals or worn parts,

Front shock absorbers. Inspeet shock absorbers to see if they
are in good condition and secure, if bodies are leaking fluid, and
if rubber bushings have deteriorated. If rubber bushings are
hard or cracked, apply a film of brake fluid (par. 187).

Note, If fluid is leaking or bodies are defective, shock absorber must be replaced,

Front wheels. Inspeet for good condition, security, end play,
and lubricant leaks. Rotate wheels and observe for loose, broken,
or dry bearings (par. 158).

Clean and lubricate. Remove, clean, inspect, lubricate, and
replace bearings as necessary. Adjust bearings and test for
wheel shake before removing jack (par. 158b), 2

Front axle, Examine front axle housing for good condition
and lubricant leaks. Inspect pinion shaft for end play and
grease leaks. Inspect axle for apparent alinement, and see that
vent is open (pars. 156 and 157).

Front propeller shaft. Inspect propeller shaft for damage and
incorrect assembly, excessive wear, and lubricant leaks. Inspect
universal and slip joints for alinement, wear, and leakage (pars.
154a and 155a).

Tighten. Tighten flange yoke bolts.

Engine mountings and braces. See that engine mountings are
in good condition and secure, and that rubber mountings are
not separated from metal backing. Tighten front mountings if
loose. Adjust rear mounting bolts to from 38 to 42 foot-pounds
with torque wrench. Securely tighten radio noise suppression
bond strap mounting.

Parking hand brake, See that drum is not scored or oily and
that lining is not oil soaked or worn thin. Inspect ratchet for
positive holding action. Lubricate upper end of conduit tube at
cable with engine oil (par. 182).

71




| il s Lat o g
L -
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Services—Continued
Intervals
=
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MAINTENANCE OPERATIONS—Continued

5 PEasien Adjust. Adjust clearance between drum and lining to fre
0.005 inch to 0.010 inech. Reserve lever travel should be one
third the ratchet range. There must be %-inch reserve eclearan
(on cable) between relay crank and lower end of hand b
conduit,

65| 65| Clutch pedal. Cluteh pedal linkage must be secure and n
worn; return spring must be operative; clutch should have f
pedal travel of 1} inches.

7 PSR Adjust. Adjust clutch pedal free travel to 1% inches (par. 118

66 66 Brake pedal. Test brake pedal operation; brake linkage m
be secure and not worn excessively; return spring must be ope
tive; brake should have one-third reserve travel (par. 177).

68 |-l Adjust. Adjust brake pedal free travel to one-half inch.

67 67 Brake master cylinder. Inspect master eylinder for good ec
dition and secure mounting; check master eylinder boot for goe
condition and eorreet installation; inspeet stop light switeh fe
terminal attachment and correet operation. Look for brake
fluid leaks; clean out filler plug vent. Fill master eylinder rese
voir to one-quarter inch below plug (par. 179).

71 71 Transmission. Inspeet oil seals and gaskets for leakag
Test control for looseness, excessive wear, and improper opera i

. Inspect mounting, assembly bolts, and cap screws for

o Uy ORSEER Tighten.  Tighten mounting, assembly bolts, and eap screw
(fig. 38).

72 72 Transfer. Inspeet oil seals and gaskels for leakage. Te
controls for looseness, excessive wear, and improper operatios
Inspect mounting, assembly bolts, and eap screws for looseness
Clean vent (fig. 38).

o 3 e Tighten. Tighten mounting and assembly bolts, nuts, and e

- SCrews,

73 73 Rear propeller shaft. Remove a.ny trash that may be wrapped
around shaft or universal joints. Inspect mounting of univers
and slip joints for misalinement, wear, and grease leaks (pars
154b and 155b).

;| RIS Tighten. Tighten flange yoke up SCrews.

75 75 Rear arle. Inspect rear axle housing for leaks; feel for exece
sive play in pinion shaft; clean vent. Make sure differentisl
carrier mounting eap screws are tight,

77 7 Rear springs. Check springs for shifted leaves due to broken
center bolt, loose spring clips, or U-bolts. 1If found loose, tighten
U-bolts to from 50 to 55 foot-pounds torque. Tighten spring
pivot bolt nut to from 29 to 30 foot-pounds torque (par. 186)
(fig. 49).
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MAINTENANCE OPERATIONS—Continued

78 78 Rear shock absorbers. Inspect in the same manner as for item 58.
80 80 Frame. Examine frame for loose side rails and eross members.
Tighten loose bolts. If frame appears to be bent, or out of aline-
ment, report condition to ordnance maintenance unit.

81 81 Wiring, conduils, and grommets. Inspect all wiring for loose-
ness and broken insulation; check conduits and grommets for
proper position and good eondition (pars. 213 and 215).

82 82 Fuel tank and lines. Inspect tank and lines for good eondition,
secure mounting, and leaks; check cap for defective gasket or
l dlbuged ‘vest Uiz, 26).

82 | Serve. Remove fuel tank drain plug briefly, and drain off
| accumulated water and sediment.

83 83 Brake lines and connections. Inspect brake lines for proper
mounting, cracks, worn spots in lines, leaks, deteriorated or
damaged hose and connections (par. 181).

s 84 Erhaust pipe and mufller. Inspect exhaust pipe and muffler
for secure mounting, rusted condition, damage or leaks (par. 126).
Inspect tail pipe for stoppage.

85 85 Vehicle lubrication. Lubricate according to lubrieation order
(par, 36) in this manual. Observe latest issued lubrication direc-
tives. Omit all points lubricated in preceding items.

86 86 Toe-in and turning stops. With front wheels on ground,
straight-ahead position, use wheel alining gage, and check toe-in.
Normal toe-in range is 34 inch to 34, ineh (par. 165). Turn front
wheels fully in both right and left directions, and determine if
turning stops hold tires clear of all parts of vehicle in these
positions,

a1 01 Lights. Determine that switches for head, tail, instrument,
and blackout lights operate properly. Operate stop light by de-
pressing brake pedal. Test foot switch, noting whether beam is
controlled for high and low positions. Inspect all lights; these
must be eclean, securely mounted, and in good condition; lenses
must not be broken, eracked, or discolored; reflectors must not be
discolored; blackout lights must be in good condition with shield in
proper position (par. 194). !

] I e Adjust. Adjust and aim headlight beams.

92 92 Safety reflectors. Safety reflectors must be present, clea.n, and
secure. Replace, if eracked or broken.

93 93 Front bumper and grille. Front bumper and grille must be
present, in good condition, and securely mounted (fig. 66).

94 a4 Hood, hinges, and fasteners. Examine hood for alinement and
secure mounting, when fastened; see that fasteners are present,
secured, undamaged, and not excessively worn or bent. Lubricate
hinges and fasteners lightly (par. 239).

95 95 Front fenders. Inspect front fenders for good condition and
secure mounting (par. 241).
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Services—Continued

Procedures

101

103

131

135

136
130

142

101

103

131

135

136
139

142

MAINTENANCE OPERATIONS—Continued

Body hardware. Inspect body of vehicle according to following
standards: Hardware should operate properly and be adequately
lubricated; top should be clean, having no holes or tears, and all
grommets must be present and in good condition. Windshield
should be free from cracks or discoloration; windshield frame and
hold-down hooks at hood should be in good condition, Seats and
upholstery should be clean and undamaged; body handles should
be present, secure, and undamaged.

Rear bumpers, pintle hook, latch, and lock pin. Inspect rear
bumpers and pintle hook to see if they are present, in good condi-
tion, and secure. Pintle hook safety latch should be free, and
lock securely (par. 231).

Paint and markings. Inspect paint of entire vehicle for good
condition and bright spots that might cause glare or reflection.
Vehicle markings and identifieation must be legible. Inspecte
identification plates and their mountings (if furnished) for good
condition, secure mounting, and legibility (par. 40).

Tools and equipmeni. Standard vehicle tools and equipment
must be present, elean, serviceable, and securely mounted (pars.
34 and 35).

Publications and Form No. 26, See that the vehicle manuals
and lubrieation order, Form No. 91 and PA AGO Form No. 478,
are present, legible, and properly stowed (par. 15(2)).

Traction devices. Inspect tire chains for broken or worn links,
missing cross chains, or damaged fasteners.

Fuel can and bracket, Inspect fuel can and bracket for damage,
leaks, loose mounting, and presence of cap on chain.

Final road test. Road test, rechecking items 2 to 16. Recheck
transmission, transfer case, and differentials, for lubricant level
and for leaks. Confine this test to minimum distance necessary
to satisfactory observations.

Note. Correct or report all defects found during final road test
to ordnance maintenance unit.

UNUSUAL CONDITIONS

Maintenance operations and road tests, as prescribed under
usual conditions, will apply equally under unusual conditions for
operations for all oceasions except in extreme cold weather. In-
tervals are necessarily shortened in extreme cold weather servicing
and maintenance, Vehicles subjected to salt water immersion or
complete submersion are evacuated to ordnance maintenance unit
as soon as possible after the exposure. (See pars. 243, 244, 245,
246, 248, and 249.)
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Section IV. TROUBLE SHOOTING

44, Scope

a. This section contains trouble-shooting information and tests for
‘ocating and correcting some of the troubles which may develop in the
truck. Trouble shooting is a systematic isolation of defective com-
ponents by means of an analysis of truck trouble symptoms, testing
w determine the defective component, and applying the remedies.
Fach symptom of trouble given for an individual unit or system is
followed by a list of probable causes of the trouble and suggested
procedures to be followed.

b. This manual cannot cover all possible troubles and deficiencies
that may occur under the many conditions of operation. If a specific
trouble, test, and remedy therefore, is not covered herein, proceed to
wolate the system in which the trouble occurs, and then locate the
defective component. Use all the senses to observe and to locate
wroubles. Do not neglect use of any test instruments, such as ohm-
meter, voltmeter, ammeter, test lamp, hydrometer, and pressure and
vacuum gages, that are available. Standard automotive theories
and principles of operation apply. Question driver or operator to
obtain maximum number of observed symptoms. The greater the
number of symptoms of troubles that can be evaluated, the easier will
be the isolation of the defective system and components thereof.

45, Engine

a. Excixe WiLr Nor Turw.

(1) Mechanical seizure of parts. 1f engine cannot be turned,
notify ordnance maintenance personnel.

(2) Starter inoperative. Refer to paragraph 51.

(3) Incorrect oil viscosity. Inspect oil. If improper grade, drain
crankcase, and refill with correct grade of oil (par. 36).

h. ExciNg Turxs Bur Winn Nor Start.

(1) Faulty fuel system. Remove fuel inlet line from the carbu-
retor and, with the ignition switch off, turn the engine with
the starter. If free flow of fuel is not evident, fuel is not
reaching carburetor. Refer to paragraph 47.

(2) Faulty ignition system. Remove one of the spark-plug cables
(fig. 32) and hold cable terminal three-eights inch from
evlinder head while cranking engine with starter. If a spark
does not jump the gap between the terminal and cylinder
head, the ignition system is inoperative. Refer to paragraph
50.

(3) Improper valve adjustment. Check intake and exhaust-valve
clearances and adjust as required (par. 70).

(4) Carburetor choke inoperative. Remove air-cleaner-to-carbu-
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retor tube from carburetor (par. 1235). Inspect choke valve
for proper operation. Adjust choke valve, if necessary.

(5) Loose or corroded battery terminals or ground strap. Clean and

tighten terminal and ground-strap connections (par. 195).

(6) Leak at carburetor gaskets. Pour a small quantity of oil onto

edges of manifold earburetor gasket. Crank engine with
starter. A sucking sound will be heard if gasket leaks.

Replace the carburetor gasket (par. 123).

(7) Faulty battery. Test batteries for charge and voltage (par.

195). Replace or recharge batteries, as required.

¢. Excing Does Nor Deveror Furn Powen.

(1) Improper valve adjustment. Check valve clearances and

adjust as required (par. 70).

(2) Engine overheats. Check cooling system (par. 49).

(3) Faulty ignition. Refer to paragraph 50.
(4) Ol temperature too high. Improper grade or insufficient oil

may cause excessive temperatures. Drain and refill with
correct, grade to the proper level (par. 36).

(5) Preignition. With engine temperature at normal operating

range (160° to 180° F), rapidly accelerate vehicle in high
gear. If preignition or spark knock is present, a pinging
sound will be heard during at least a portion of the accelerat-
ing period. The intensity of the pinging can be increased by
covering radiator and causing engine to operate at excessively
high temperatures. If correct grade of fuel is being used and
the ignition system (pars. 135 to 139) is functioning satis-
factorily, the spark plugs may be of improper heat range or
may be defective. Replace spark plugs (par. 138). If
ordnance spark plug replacement does not correct condi-
tion, notify maintenance personnel.

(6) Leak at carburetor gaskets. Refer to b(6) above.
(7) Improper grade of fuel. Use fuel having & minimum octane

rating of 60.

(8) Faulty compression. Test compression (par. 65). Compres-

sion should not vary more than 10 psi between cylinders.
If it does, notify ordnance maintenance personnel.

(9) Brakes dragging. Adjust brakes (par. 178).

d. Excing Misrires At IpLiNG SpeEDs.
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(1) Defective spark plugs. Test by disconnecting each spark

plug eable in turn. Stop engine and disconnect spark plug
cable with wrench. Start engine and hold spark plug cable
against engine block. If noticeable difference in engine
performance results, the spark plug is operating. If no
difference is noted, replace spark plug (par. 138). Test
each spark plug in this same manner.
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(2) Low or uneven engine-cylinder compression. Test compression
of all cylinders (par. 65). If difference of 10 psi pressure
between cylinders is noted, notify ordnance maintenance
personnel.

(3) Faulty ignition system. Refer to paragraph 50.

(4) Defective valves. Check engine vacuum with a vacuum gage
(par. 65). Erratic readings at constant engine speed are
indicative of defective valves or valve operation. Notify
ordnance maintenance personnel.

(5) Improper valve adjustment. Check and adjust valve clearance
(par. 70).

(6) Broken valve springs. Remove valve cover (par. 69) and
inspect springs. If broken springs are found, notify ord-
nance maintenance personnel.

(7) Leaking cylinder-head gasket. Tighten cylinder-head nuts in
proper sequence (fig. 16) to 65-70 ft-lbs torque. If leak
persists, replace cylinder-head gasket (par. 68).

_ ExciNne Misrires AT HiGa SPEED.

(1) Defective fuel pump. Test pump pressure (par.47). Replace
pump if necessary (par. 125).

(2) Valve springs weak or broken. Refer to d(6) above.

(3) Leaking cylinder-head gasket. Proceed as in d(7) above.

(4) Faulty ignition circuit. Refer to paragraph 50.

(5) Imcorrect valve adjustment. Check and adjust clearance (par.
70).

f. ENGINE OVERHEATS.

(1) Lean fuel-air mixture. Adjust carburetor (par. 123). In-
spect engine for leaks at carburetor gaskets. Refer to
b(6) above.

(2) Faulty cooling system. Refer to paragraph 49.

(3) Late ignition timing. Check ignition timing (par. 136) and
make necessary adjustments.

_ Excessive O CoONSUMPTION.

(1) Engine overheats. Refer to f above.

(2) Poor compression. Proceed as in d(2) above.

(3) Oil level too high. Maintain oil at proper level (par. 36).

(4) Improper grade and viscosity of oil. Drain and refill crankcase
with oil as specified on lubrication order (par. 36), for pre-
vailing atmospheric temperatures.

(5) Excessive speeds. Avoid unnecessary and excessive speeds.

(6) Excessive low-gear driving. Operate truck in proper gear for
desired speed and terrain conditions (par. 31) (fig. 5).

(7) Leaks. Inspect engine, engine compartment, and ground
under engine for oil leaks. Tighten any leaking connections,
repair or replace broken lines, or notify ordnance maintenance

personnel.
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46. Clutch

a. Crurce Drags.

(1) Defective clutch. Replace clutch (par. 120).
(2) Warped or cracked clutch driven disk. Replace clutch (par.

120). -

(3) Ezcessive pedal clearance. Idle engine, depress clutch pedal

to fully released position, and allow time for clutch to stop.
Shift transmission into first or reverse gear. If the shift
cannot be made without a severe clashing of gears, or if after
engagement of the gears, there is a jumping or creeping move-
ment ot the truck with the clutch fully released, the clutch
is dragging. Adjust clutch linkage (par. 118).

b. CrurcH Svuips,

(1) Defective clutch. Replace clutch (par. 120).
(2) Worn driven-disk facings. Replace clutch (par. 120).
(3) Grease or oil on clutch-driven-disk facings. Replace clutch

(par. 120).

(4) Insufficient pedal free travel. Adjust clutch linkage (par. 118).

¢. CrurcHe CHATTERS.

(1) Improper connections. Inspect transmission mounting, pro-

peller shafts, universal joints, and engine mounting for loose
connections. Tighten as required.

(2) Oil or grease on clutch-driven-disk facings. Clean or replace

cluteh (par. 120).

47. Fuel System

a. Fuer Does Nor REaca CARBURETOR.

(1) Inoperative fuel pump. Disconnect fuel line from inlet

side of carburetor. Crank engine with starter. If fuel
does not flow freely, check fuel pump (b. (1) below). Clean
fuel line between fuel tank and fuel pump.

(2) Lack of fuel. Check gage on instrument panel (fig. 70),

with ignition switch turned on. Check fuel level in fuel
tank to be sure there is sufficient fuel in tank and that gage
is operative.

b. FuveL Does Nor ReacH CyLINDERS.
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(1) Low fuel pump pressure. Disconnect outlet fuel line from

fuel pump and install pressure gage on outlet side of pump.
Crank engine with starter. Fuel pump pressure should be
between 4 and 5% psi; replace fuel pump if lower pressurc
is indicated (par. 125).

(2) Throttle not epening. Adjust throttle linkage (par. 123).
(3) Clogged fuel tank vent line (fig. 7). Disconnect and clean

fuel tank vent line.




(4) Carburetor jets clogged. Replace carburetor (par. 123).
¢. Excessive FueL CoNsUMPTION.
(1) Improper carburetor adjustment. Adjust carburetor (par. 123).
(2) Fuel leaks. Examine all components of fuel system for leaks.
Tighten or replace as required.
(3) Worn engine parts. Refer to paragraph 65 for compression
test, .
(4) Worn carburetor components. Replace carburetor (par. 123).
d. Excine Ipres Too Fasr.
(1) Improper linkage adjustments. Adjust linkage (par. 123).
(2) Improper carburetor adjustments. Adjust idle speed screws
(par. 123).
¢. Low FueL PRESSURE.
(1) Clogged fuel lines. Clean fuel lines between fuel tank and
pump and between pump and carburetor.
(2) Air leaks at fuel lines or fuel pump. Inspect and correct
leaks as necessary.
(3) Defective fuel pump. Test pump (b. (1) above). Replace
pump if necessary (par. 125).
f. Exaine Favrers ox AcceLeration. Clogged or worn carburetor
parts will cause faltering. Clean or replace carburetor as necessary

{par. 123).
48. Exhaust System

a. Ercessive noise. Excessively noisy operation is caused by
Jeaking manifold gasket or broken manifold, muffler or tail pipe.
Inspect and replace as required.
5. Opor or Exmavst Fumes ix Driver’s ComparTMENT. Leaky
gaskets or broken exhaust manifold, muffler, or tail pipe will allow
excessive fumes to reach driver’s compartment.
~ CAUTION: Replace defective parts as soon as possible.

- 49. Cooling System

a. Crogeep Coorixg System. Clean system, as outlined in
paragraph 134.

b. Cooraxt Leaks. Inspect cooling system for leaks. Replace
bose, water pump, or radiator, if leaking (pars. 130 and 131). Tighten
all connections.

¢. Derecrive TreErmosTaT. Remove and test thermostat; re-
place as necessary (par. 137).

4. Loose Fax Bevts.  Adjust belts (par. 132).

¢ Lack oF WATER Ix System. Replenish water. Add antifreeze

solution, if required (table IV).




50. lIgnition System

a. No Seark. Charge indicator shows zero reading when ignition
switeh is turned on.

(1) Defective ignition switch (fig. 6). Test switch and replace if

necessary (par. 224).

(2) Defective ammeter shunt in_regulafor. Remove regulator to

instrument panel cable plug at regulator. Using a test
lamp, test for current from terminals “C” and “A” in
regulator receptacle to ground (fig. 32). If lamp lights
when lamp leads are touched to terminal “A” and ground,
but does not light when touched to terminal “C” and
ground, replace regulator (par. 144).

b. No Seark. Charge indicator shows reading when ignition switch
is turned on.

(1) Open primary cireuit from ignition switch through radio noise-

suppression filter, ignition coil primary winding, through
breaker points to ground. Test for continuity from ignition
switch through filter, through coil primary winding to mov-
able breaker arm. If an open cable, filter or coil is found,
replace defective coil (par. 137d), filter, or cable as necessary.

(2) Breaker points defective or not opening. Remove coil and dis-

tributor cap and inspect breaker points for burned or pitted
contact surfaces. Replace if burned or pitted. If not
burned or pitted, check point opening (par. 137d).

(3) Defective capacitor (condenser). Check capacity of capacitor

with a capacitor tester. Reading should be 25-26 micro-
farads (mfd.) plus or minus 10 percent. Replace if reading
is not within these limits (par. 137¢).

(4) Open secondary winding in ignition coil. After steps in (1),

(2), and (3) above have been completed, and ignition coil
was not replaced, test for spark by disconnecting a spark-
plug cable from one spark plug. Hold terminal about
¥ inch from cylinder head while cranking engine with starter.
If no spark is observed, replace ignition coil (par. 137).

(5) Defective spark-plug eables. Test each cable by disconnecting

from spark plug and holding terminal three-eight-inch from
cylinder head while eranking engine with starter. Replace
any cables not producing a good spark.

(6) Defective coil and distributor cap. Remove coil and distrib-

utor cap (par. 137b) and inspect for eracks or carbonized
paths indicating current leaks. Inspect all contacts in cap.
Replace cap if any contacts are worn or broken.

(7) Defective distributor rotor. Replace rotor (par. 137¢).

¢. WEAK SpaARrk.
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(1) Defective ignition coil. Replace coil (par. 137f).




(2) Loose electrical connections. Clean and tighten all connec-
tions from starter to distributor.

(3) Defective coil and distributor cap. Refer to b (6) above.

(4) Defective capacitor (condenser). Replace capacitor (par. 137¢).

(5) Defective distributor points. Adjust point opening or replace
points if burned or pitted (par. 137d).

d. Excine Backrirges.

31.

(1) Cracked ecoil and distributor cap. Refer to b (6) above.
(2) Crossed spark-plug cables. Check cables to be sure that they
are connected in proper firing order sequence (par. 64).

. Excine Misrires AT Hica Speep Uxper Loap.

(1) Defective distributor capacitor (condenser). Replace capacitor
(par. 137¢).

(2) Defective ignition coil. Replace coil (par. 137).

(3) Distributor point opening incorreet. Adjust points (par. 137).

(4) Inecorrect spark plug gap. Adjust gap or replace plugs if
necessary (par. 1:38).

Starting and Charging System

. StArTER Faius To OPERATE.

(1) Defective battery. Check battery level and specific gravity
(par. 195), and clean and tighten battery terminals. Re
charge or replace battery as required.

(2) Loose battery ground eable. Clean and tighten battery ground
terminal connection (fig. 36).

(3) Defective starter switch (fig. 35). Using a heavy cable, short
the two terminal posts on the starter switch, If starter
operates satisfactorily, switch is defective. Replace starter
switch.

(a) Remove starter switeh. Disconnect battery ground cable at
battery (figz. 35). Remove cables from battery cable
terminal post. Remove nuts and lock washers, securing
copper conductor strap to starter switch and starter
terminals, and remove conductor strap. Remove six
screws and lock washers from switch assembly and remove
switch.

(b) Install starter switch. Install new switch, using a new
gasket, with six serews and lock washers. Tighten se-
curely to make joint waterproof. Install copper conductor
strap with two nuts and lock washers. Install eables on
battery cable terminal post. Install lock washer and nut.
Tighten nut securely.

(¢) Install battery ground cable. Refer to paragraph 195.

(d) Test operation of starter by pressing starter switch.

(4) Defective starter. 1f starter still does not operate after above
tests, it must be replaced (par. 141).
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b. StartER Is Noisy.
(1) Lack of lubrication. Replace starter (par. 141).
(2) Worn commutator or bushings. Replace starter (par. 141).
(3) Defective drive assembly. Replace starter (par. 141).
(4) Loose starter mounting. Tighten mounting ecap screws
(fig. 35).
¢. STArTER Is Srvceisa axp WiLt Nor Arraiy Fuin Craxkine
Speep. When it has been determined that engine oil is suffi-
ciently fluid and battery is fully charged, check the following
causes:
(1) Sticking brushes, worn commutator, or armature rubbing field
coils. Replace starter (par. 141).
(2) Loose terminals. Clean and tighten terminals.
d. Barrery Nor Being CuARGED.
(1) Loose or dirty terminals. Clean and tighten battery terminals.
(2) Generator regulator not operating. If there is a low or no
charging rate with weak batteries, replace regulator (par. 144).
(3) Generator not charging.
(a) No generator output. If there is no output from the gener-
ator, replace generator.
(b) Unsteady or low output. Check for loose drive belts and
adjust (par. 132), or replace generator (par. 143).

52. Transmission

a. Excessive Noise.

(1) Lubricant of incorrect viscosity. Drain and refill with lubricant
of correct viscosity (par. 36).

(2) Insufficient lubricant. Add lubricant of proper viscosity
(par. 36) to one-half inch below level of plug, when cold.

(3) Gears or bearings broken, worn, or loose on shafts. Replace the
transmission (pars. 147 and 148) if the problem is not one of
lubrication, and excessive noise is heard with truck standing
still engine running, and transmission is in neutral.

b. Crurcr Faius To Revease. If clashing of gears is encountered
when attempting to shift from neutral into low gear, the elutch is not
fully releasing. Adjust clutch pedal free travel (par. 118), or replace
clutch (par. 120).

¢. GEAR SuIpPING.

(1) Bent shifting fork. Refer to ordnance maintenance personnel.

(2) Weak or broken shift poppet springs. Refer to higher authority.

(3) Excessively worn gears. Replace transmissien assembly (pars.
147 and 148).

d. LusricaANT LEAKAGE.

(1) Loose drain plugs. Tighten.

(2) Defective gaskets. Notify ordnance maintenance personnel,
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a. Harp SarrrinG. Clean and lubricate linkage.
b. Suirs Ovr oF Gear. Weak or broken shift poppet spring.
Replace transfer (pars. 151 and 152).
¢. LUuBRICANT LEARAGE.
(1) Loose drain plugs. Tighten.
(2) Damaged gaskets or oil seals. Notify ordnance maintenance
personnel.

54. Propeller Shafts

a. Excessivei NoISE orR VIBRATION.
(1) Worn universal joint parts or sprung propeller shaft. Replace
propeller shaft (pars. 154 and 155).
(2) Lack of lubrication. Lubricate all universal joints (par. 36).
(3) Universal joints not in same plane. Disconnect propeller
shafts (see note in par. 153) and place universal joints in same
plane (pars. 154 and 155).
b. Lusricant Leakace. If caused by damaged oil seals, replace
propeller shaft (pars. 154 and 155).

55. Front Axle

a. HARD STEERING.

(1) Lack of lubrication. Lubricate front axle steering knuckle, tie
rod ends, and drag link ends (par. 36).

(2) Front axle shifted. Check distance from front spring eye to
some point on axle. Compare this measurement with like
measurement on opposite side. If measurements do not
agree, loosen spring U-bolts, relocate axle, and retighten
spring U-bolts.

(3) Tight steering gear. With drag link disconnected at front
axle, revolve steering gear from one extreme to the other.
1f bind or rough spots are encountered, notify ordnance
maintenance personnel.

(4) Bind in steering knuckle. Raise front wheels from ground
and disconnect drag link at front axle. Turn wheels and
tie rod from side to side. If bind is found, disconnect one
end of tie rod from steering knuckle. Test each wheel,
turning from side to side. If bind persists and lubrication
does not free steering knuckle, replace axle assembly (pars.
166 and 167).

(5) Improper toe-in. Check toe-in of front wheels. If not within
Y- to ¥e-inch limits, adjust tie rods (par. 165).

(6) Tires underinflated. Check air pressure, using an accurate
gage and inflate tires (par. 205).




(7) Ercessive caster. Checking of front axle caster requires
special equipment. Notify ordnance maintenance personnel,

. SHIMMYING. '

(1) Front axle shifted. Refer to a (2) above.

(2) Ercessive looseness in front azle. Raise front wheels from
ground, move wheels from side to side and up and down,
and note any looseness. If excessive, replace axle (pars. 166
and 167).

(3) Insufficient front wheel toe-in. Check toe-in of front wheels.
If not within Ye to ¥e-inch limits, adjust tie rods (par. 165).

(4) FErcessive axle cester. Refer to a (7) above,

. WaNDERING.

(1) Tires unequally inflated. Test tires with accurate pressure
gage, and inflate (par. 205).

(2) Axle shifted. Refer to a (2) above.

(3) Front wheel bearings out of adjustment. Adjust front wheel
bearings (par. 158).

(4) Tight steering gear. Localize trouble to steering gear by dis-
connecting drag link (a (3) above). Adjust (par. 193). If
this does not correct condition, notify ordnance maintenance
personnel,

. Rear Axles

. ConTiNvous AXLE NoIsk.

(1) Tires improperly inflated or tread worn unevenly. 1If axle noise
is caused by tires, the noise will disappear when the truck is
driven over soft, unfinished road surface. Inflate tires
equally and properly (par. 205).

(2) Insufficient lubricant. Add lubricant (par. 36).

(3) Wheel bearings worn, out of adjustmend, or in need of lubrica-
tion. 1If noise persists, check wheel bearings for wear and
adjustment (par. 158). Repack wheel bearings (par. 159).

. AxLE Noise ox Drive OxLy or ox Coast OxLy.

(1) Pinion and ring gear out of adjustment or worn excessively.
Replace rear axle assembly (par. 175).

(2) Wheel bearings worn, out of adjustment, or in need of lubrica-
tion. If noise persists, check wheel bearings for wear and
adjustment (par. 158).

. Excessive Backrasu 1v Axve Driving Parrs.

(1) Axle flange cap screws or nuts loose. Tighten nuts.

(2) Ring gear and pinion out of adjustment or worn excessively.
Replace axle assembly (par. 175).




a. PEpaL Gogs to Froor Boarp.

(1) Normal wear of linings. When linings become worn, it is
necessary to set shoes in closer to brake drums. Adjust
brakes (par. 178).

(2) Brakes improperly adjusted. Adjust brake shoes (par. 178).

(3) Brake fluid leak. Inspect underneath chassis for signs of
fluid leaks at master eylinder, wheel cylinders, and brake
lines. Correct the leaks, and refill master cylinder (par. 36).

(4) Air in system. Air in the brake system will cause a springy
or rubbery action of the pedal. Bleed hydraulic system
(par. 181).

(5) Pedal improperly adjusted. Brake pedal should have approxi-
mately %- to %-inch free travel before pressure stroke starts.
Additional free motion reduces the active travel of the
master cylinder piston, which is turn limits the amount of
working fluid to be expelled from the master cylinder.
Adjust the brake pedal travel (par. 178).

(6) No fluid in supply tank. Refill master cylinder supply tank
(par. 36), and bleed system of air (par. 181).

b. AL Brakes Drac.

(1) Mineral oil in system. The introduction of mineral oil into
the hydraulic brake system will cause the cups to swell, and
retard or prevent their action. Clean the system of dele-
terious oil, and refill with hydraulic brake fluid. If this
remedy is not effective, report to ordnance maintenance per-
sonnel, as the system will have to be reconditioned and all
cvlinder eups replaced.

(2) Brake pedal improperly adjusted. Brake pedal must have
one-half-inch free travel before pressure stroke starts, other-
wise the master cylinder relief port will be closed, pressure
in the system will gradually build up, and all brakes will
drag. Adjust brake pedal free travel to one-half meh (par.
178).

e. Oxg WHEEL Dracs.

(1) Brake shoes seizing on anchor pins. Lubricate brake shoe
bearing surface on anchor pins.

(2) Brake shoes improperly adjusted. Adjust brake shoe to brake
drum clearance (par. 178).

(3) Loose wheel bearings. Adjust wheel bearings (par. 138).

(4) Weak brake shoe return spring. A weak or broken shoe re-
turn spring will prevent brake shoes from being retracted.
Replace spring (par. 178).

d. VEnicLe PuLis To ONE SIDE.
(1) Improperly adjusted brake shoes. Adjust brakes (par. 178).




(2) Grease soaked linings. Replace brake shoes (par. 178).
(3) Tires improperly inflated. Correct the tire inflation (par.
205).
e. SprINGY, Sroxgy PEpaL.
(1) Air in system. Bleed hydraulic brake system (par. 181).
(2) Brake shoes improperly adjusted. Adjust shoes (par. 178).
f. SevErE Braxing AcrioN From Licar PEparn Pressure.
(1) Grease soaked lining. Replace brake shoes (par. 178).
(2) Loose brake backing plate. Notify ordnance maintenance
personnel.
(3) Improperly adjusted brake shoes. Adjust brake shoe to brake
drum clearance (par. 178).
g. WEAK Braxing AcrioN From Heavy Pepan PressuRre.
(1) Oil on linings. Replace brake shoes (par. 178).
(2) Improper brake lining. Replace brake shoes (par. 178).
(3) I'mproper brake shoe adjustment. Adjust brake shoes (par.
178). '

58. Springs and Shock Absorbers

a. InsurriciENT FLEXIBILITY.

(1) Shock absorbers inoperative. Disconnect shock absorber and
test shock absorber action. If inoperative, replace unit (par.
187).

(2) Frozen spring shackles. Free up, lubricate, and adjust spring
shackles (par. 185).

b. Excess FreExiBiLiTy.

(1) Broken spring leaves. Examine springs for broken leaves and,
if found, replace springs (pars. 185 and 186).

(2) Shock absorbers inoperative. Disconnect shock absorber and
test operation. If little or no resistance is felt, replace unit
(par. 187).

¢. Excessive Noise.

(1) Worn or broken shock absorber. Inspect shock absorber for
wear, damage, or looseness. Replace shock absorber if de-
fective (par. 187).

(2) Worn spring pins or shackle bolts. Use pry bar to test for
wear of pins or bolts. Replace if necessary.

d. SprING LEAF FaiLures.

(1) Grabbing brakes. Grabbing brakes result in extreme twist or
strain on springs. Adjust brakes (par. 178).

(2) Spring leaf failures at spring eye. Failures at this point are
generally caused by tight spring shackles or frozen spring
pins. Free up, lubricate, and adjust shackles, or replacc
spring (pars. 185 and 186).




(3) Spring leaf failures at center section of spring. Breakage of
spring leaves at center bolt section are generally caused’ by
loose spring U-bolts. Replace spring, and tighten U-bolts
securely (pars. 185 and 186).

59. Steering Gear

a. GENeraL. Many complaints of steering diffieulty are falsely
charged to the steering gear assembly. In order, therefore, to iso-
late the steering gear from balance of front axle and connections, the
steering drag link should be disconnected from steering arm at gear
sssembly (fig. 54). This will permit unobstructed diagnosis of the
unit. In general, steering complaints rightfully traceable to steer-
g gear are as indicated below.

b. HArD STEERING.

(1) Lack of lubricant. Lubricate as instructed in paragraph 36.

(2) Tight steering gear—Turn steering wheel from one extreme to
the other. If tightness is felt, adjust steering gear (par.
193¢).

(3) Damaged bearings or internal parts. 1f rough spots, bumps, or
noise are encountered while turning steering gear, internal
damage is indicated. Refer to ordnance maintenance
personnel.

c. Wanper or WEAvING,

(1) Steering gear parts worn or incorrectly adjusted. Refer to
ordnance maintenance personnel.

(2) Steering drag link ends loose (fig. 54). Inspect steering drag
link ends for proper adjustment. Readjust if necessary
(par. 190).

(3) Tight adjustment in straight ahead position. If gear is tight in
mid position or straight ahead, adjust steering gear (par.
193¢).

d. Om Leaxs.

(1) Loose cover or gasket. Tighten cover, or refer to ordnance
maintenance personnel,

(2) Defective oil seal in housing. Refer to ordnance maintenance

L SV TD

a. DiscuarGcep Barrery. If batteries repeatedly discharge, this
may be caused either by generator or regulator malfunction (pars. 143
and 144). Other possible causes of battery discharge are as follows:

(1) Loose or dirty terminals. Clean and tighten terminals.

(2) Electrolyte level low. Replenish water to one-half inch above
the separators.

(3) Excessive resistance in cables. Check voltage.
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b. Lagars Do Nor Licar.
(1) Defective light switch. Replace switch (par. 225).
(2) Broken cable. lLocate broken cable and repair or replace.
(3) Burned out lamps. Replace sealed beam lamp unit (par. 196).
¢. FrEquenT Lamp FAlLures. ;
(1) Generator regulator out of adjustment. Replace regulator
assembly (par. 144).
(2) Poor battery ground connection. Clean and tighten ground
connections. -
d. INsuFFiciENT LiGHT.
(1) Poor ground. Clean and tighten ground connections.
(2) Discharged battery. Recharge or replace battery (par. 195).
(3) Loose terminals. Isolate and tighten terminals.

61. Wheels and Tires

a. Wneer WossLEs.
(1) Loose on hub. Tighten wheel nuts.
(2) Pent wheel. Replace wheel (par. 204).
(3) Front wheel bearings out of adjustment or damaged (fig. 41).
Adjust bearings (par. 158a) or replace bearings if necessary.
(4) Wheel out of balance. Remount tire correctly (par. 205¢).
b. Excessive ok Unevex Tire WEar.
(1) Damaged wheel bearings, front. Replace wheel bearings (pars.
158 and 171).
(2) Bent wheel. Replace wheel (par. 204).
(3) Improper front wheel alinement. Check front wheel alinement
and correct (par. 165).
(4) Unequal pressure in tires. Inflate tires equally and properly
(par. 205), using an accurate gage.

62. Winch (When Installed)

a. WincH Fams 1o OpEraTE.  Drum cluteh not engaged (fig. 66).
Operate drum cluteh lever as described in paragraph 209,
b. Winca Faius to OperaTe Properny. Lubricate as instructed

in paragraph 208.
63. Radio Interference Suppression

a. Ienimion SysteEm. Make sure ignition system is functioning
properly (par. 50).

b. GENErATING Circurr. Check the eircuit for defective wiring or
loose connections. Check and tighten all generator, and generator
regulator mounting bolts (pars. 143 and 144). Replace generator
(par. 143) and regulator (par. 144), if necessary.




Section V. ENGINE DESCRIPTION AND MAINTENANCE
IN VEHICLE

&4, Description and Data

 a. Descrrerion. The engine is a conventional 4-cylinder, L-bead,
gssoline unit (figs. 14 and 15). To facilitate major repairs, the engine,
transmission, transfer, and radiator are designed so that they may
% removed from the vehicle as a unit. This operation is covered in
section VI. The engine has a waterproof electrical system and a
wealed venting system for the carburetor, crankecase, and distributor,
permitting underwater operation such as encountered in landing or

Sording movements.
b, Dara.
(1) Make and model. . o - Willys MC.
(2) Bore and stroke_.. . - = . 3% x4 in.
(3) Displacement ... ... .. . ........ ..... 1342 ¢c0in.
(4) Horsepower. . g g ceei oo . B0 at 4,000 rpm, ¥
(5) Maximum torque. . et eae.eo-.. 105 ]b-ft at 2,000 rpm.
(6) Weights:
Power plant unit_ . __ ___ 2! _ . 690 Ibs
Engine, less accessories_. ... 333 Ibs,
Engine, with accessories_ s D TON,
(1) - OO ks vt s o stns B o e e e e AR 110 psi at 160 rpm. -
(B) IBE oI . s T L T

65. Engine Tune-Up

a. Perform preventive maintenance and corrective operations listed
m paragraph 42.

b. Remove spark plugs and clean. Adjust gaps (par. 138).

¢. Test cylinder compression with gage. The gage must read more
than 70 psi and the variation between cylinders remain less than 10
psi.  Normal compression is approximately 110 psi at cranking speed.
Report lack of compression to ordnance maintenance personnel.

4. Make sure that ground strap at engine left front support is in
good condition and tight.

¢. Remove distributor cap and rotor. Check for cracks and leaks.
{lean or replace breaker points and adjust (par. 137d).

/. Check ignition timing (par. 136).

g. Check valve tappet clearance (par. 70).

k. Install spark plugs, assemble distributor, start engine, and allow
o run until normal temperature is reached ; then set idle speed adjust-
g screw (fig. 27) so that engine will idle at 600 rpm.

i. Adjust idle adjusting screw (fig. 27) until engine idles smoothly.
If carburetor float level, accelerating pump, or metering rod require
sdjustment, notify ordnance maintenance personnel.

;. If necessary becausé of leakage, tighten cylinder head nuts, using
torque wrench (par. 685).
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Figure 15. Power plani—right rear view
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6. Intake and Exhaust Manifolds

a. DescriprioN. The intake and exhaust manifolds are attached
10 each other with four screws, making a unit in which a heat control
valve is located to regulate the intake manifold temperature (par. 67).

b. Remove Inrake axp Exaavst MantroLps. Remove carburetor
wir hose at top of carburetor, snd disconnect hand throttle, choke, and
sccelerator cables at carburetor. Remove carburetor vent tube
fig. 7). Loosen fuel line at fuel jpump, and disconnect at car-
buretor. Remove two nuts attaching carburetor to intake manifold,
" and remove carburetor. Loosen the valve spring cover front screw
" 1o relieve any pull on crankease ventilator tube, and then remove the
wube.  Disconnect exhaust pipe at the manifold. Remove all nuts
snd washers from manifold studs in cylinder block, remove manifolds

#s an assembly, and remove ventilator valve.

. ¢. SeraraTE InTaKE MantroLp From Exmausr MaxiFoLp. Re-
move four screws holding intake and exhaust manifolds together, and
| semove intake to exhaust manifold gasket.

d. AssemBLE InTAkE MaxtFoLp To Exnavst MaNrFoLp. Attach
mtake manifold to exhaust manifold loosely, using a new gasket.
Tighten serews only slightly until manifolds are installed on cylinder
bock. Install ventilator valve.

e. InstaLL InTake axp Exmavst Maxtrorps. Clean mounting
surfaces of manifolds and cylinder block. Place new gasket on studs
w cylinder bloek, and install manifold. Install washers and nuts with
sonvex side of washers against manifolds, and tighten evenly (torque
wrench reading 31 to 35 ft-b). Tighten the four serews attaching
ntake manifold to exhaust manifold. Attach exhaust pipe to mani-
fold, using new gasket, and tighten in place with nut and screw.
Install ventilator tube, and tighten valve spring cover front secrew.
Install carburetor, accelerator clip, and spring. Attach fuel line at
carburetor, and tighten at fuel pump. Connect accelerator rod, hand
throttle, and choke at carburetor. Replace carburetor vent tube.
Push controls in on instrument panel (throttle closed and choke fully
spen). Operate fuel pump priming lever to put fuel in carburetor,
then start engine, and check for leaky gaskets.

7. Manifold Heat Control Valve

The heat control valve is controlled thermostatically by a bimetal
spring. This valve diverts exhaust gases around the central portion
of the intake manifold during the warm-up period of the engine.

Note. The Manifold heat control valve is an integral part of the exhaust mani-
fold. For replacement, follow procedure outlined in paragraph 66.
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68. Cylinder Head Gasket

a. REmovar. Drain the cooling system by opening the drain cock
under the radiator at the left front. If there is antifreeze in the cooling
system, drain into a pan so it can be used again. Disconnect spark
plug cables at the plugs, and remove distributor cap from distributor.
Remove two nuts on cylinder studs holding air cleaner tube bracket,
and remove bracket with spark plug cables and distributor cap.
Remove radiator upper tube with hoses attached. Disconnect oil
filter upper tube, remove two nuts holding filter to engine, and remove
filter. Remove all cylinder head nuts. Remove cylinder head, taking
care not to damage oil filler tube, and discard gasket.

b. InstarraTiON. Clean cylinder head, tops of pistons, and eylin-
der block thoroughly. Place cylinder head gasket in position on
cylinder block.

Note. The front and rear center studs are pilot studs to correctly position the
gasket.

Install cylinder head.

Caution: Do not damage oil filler pipe. Install oil filter, and air
cleaner tube bracket. Install cylinder head nuts. Tighten cylinder
head nuts evenly in proper sequence (fig. 16), using a torque-indicating
wrench (tighten to 60 to 65 ft-lb torque). Connect oil filler tube and
attach spark plug cables to correct plugs. Install radiator upper tube,
tighten hose clamps, and close radiator drain cock. Fill the cooling
system, giving due attention to antifreeze if required (par. 244, table
IV). Start engine, and check cooling system for leaks. See that the
coolant level has not gone down; replenish if necessary.

Figure 16. Cylinder head bolt tightening sequence.
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. Valve Cover

4. Removar. Remove front valve spring cover bolt. Remove
crankease ventilator tube at ventilator valve, and remove tube and
wap. Remove rear valve spring cover bolt, and slide valve spring
wover forward, up, and out over the fuel pump. Discard the gasket.

b. InstaLtaTioN. Clean cover and gasket seat on cylinder block.
Cement cork gasket to cover. Position cover on cylinder block by
Jiding it to the rear over fuel pump. Install cover rear screw and
wopper gasket, do not tighten. Install cover front screw and copper
gasket, with ventilator cap, bafile, and gasket.. Connect ventilator
wube to valve, and tighten both cover screws evenly. Start engine
and check for oil leaks.

70. Valve Tappet Adjustment

Remove the valve spring cover (par. 69). Adjust the self-locking
tappet screws while they are cold (or warm) to 0.016 inch.  Set tappet
wrews, starting with No. 1 cylinder on compression stroke at top
wenter, then adjust valves in cylinder firing order (par. 64), turning
the crankshaft one-half turn for each cylinder.

Note. The valve tappets will then be on the heel of the cam.  After adjusting,
mplace valve spring cover (par. 69).

71. Oil Pan Gasket

2. Removar. Drain oil by removing drain plug in lower left side
of oil pan (fig. 12). Remove oil pan screws, exercising care not to
Jose spacers under fan belt guard. Remove oil pan, then remove
gasket.

b. InsTantaTion. First clean oil pan thoroughly. Check condi-
won of floating oil intake screen and if dirty, clean in volatile mineral
irits paint thinner. Clean face of oil pan and crankease where
et is installed, and cement gasket to oil pan.

Note. Always use new gasket.

Put oil pan in position, and install screws. Be sure that spacers
wnder belt guard are in position, and tighten all screws evenly.
Torque wrench reading must be 10 to 14-foot-1bs.

72. Oil Filter

a. GENERAL. The oil filter illustrated in this manual is the conven-
wonal design, cartridge-type filter, whereas the production vehicles
will be equipped with a Cuno filter.

b. Descripriox. The Cuno filter is a nonreplaceable-disk-type
‘flter, consisting of base, filter unit, gasket, retaining ring and six
Bolts, lock washers and nuts. Ol entering the filter passes through a
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stack of metal disks, which collect foreign matter before entering oil
system.

¢. Berore-Operation Maintenxance. Rotate the handle on top
of filter several times to remove foreign matter.

d. WeekLy Maintenance. Remove drain plug from bottom of
base to allow accumulation of foreign matter to drain.

e. ONE - THOUsAND - MiLe MaintENaANCE or Crankcase Ol
Cuaxcge. Disconnect oil lines. Remove filter from bracket. Re-
move six nuts, lock washers and bolts securing filter unit to base and
remove unit. Clean disks thoroughly in volatile mineral spirits paint
thinner. Reassemble and install on vehicles. Connect oil lines and
refill oil system.

73. Crankcase Ventilator Valve

a. DescriprioN. The erankease ventilator valve (fig. 7) is located
at the center of the intake manifold. This valve is spring-loaded,
and is operated by the intake manifold vacuum. The valve is closed
when the engine is idling (manifold vacuum high). When the engine
speed is increased the manifold vacuum is lowered, and the valve
opens to allow clean air to be drawn from the air cleaner tube through
the engine oil filler pipe to ventilate the crankcase. If this valve fails
to seat properly, an engine operating condition will occur similar to a
leaky intake manifold.

b. Remove VaLve. Loosen valve spring cover front screw. Re-
move ventilator tube at valve, and remove ventilator valve (fig. 18).

c. InstaruinGg Vanve. Place ventilator valve in a vise and remove
top. Clean the valve and seat. Be sure that spring operates freely,
and reassemble valve. Install valve in manifold and attach tube.
Tighten valve spring cover front screw.

Section VI. POWER PLANT REMOVAL AND INSTALLA.-
TION

74. Quick Removal Design

Both the vehicle and power plant, which includes the engine, radi-
ator, clutch and bell housing, transmission and transfer case as a unit,
are designed to provide removal of the power plant with a minimum of
time and labor. Should other than minor engine adjustments be
required, remove the entire power plant assembly. Remove power
plant by following procedures outlined in paragraphs 75 through 95.

75. Disconnect Points

All disconnect points are painted yellow as a guide when removing
the assembly.
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Figure 17. Removing power plant from vehicle.

76. General

Unhook the two hood clamps, raise the hood and lay against the
windshield.
Disconnect the battery ground cable (par. 1955).

77. Disconnect Radiator Brace Rod
(Fig. 18)

Loosen retaining nut on radiator; remove brace rod from slotted
bracket, swing rod out of position from pivot end and lay brace rod on
cowl.

78. Remove Hinged Radiator Guard

Disconnect the three head light bayonet-type connectors at the left
front head light. Loosen top bolt A (fig. 19), at each side of the radi-
ator guard panel and loosen the two bolts B, on each side immediately
below. Lay the radiator guard assembly forward on the bumper and
remove from hinge sockets, C.

79. Disconnect Radiator From Frame Crossmember

Working from underneath; remove the two mounting nuts and lock
washers which attach the radiator to the frame crossmember (fig. 20).
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Figure 18. Engine compartment disconnect points.

80. Disconnect Qil Pressure and Water Temperclfure Gage Sending
Unit Cables

Disconnect the oil gage cable (fig. 18) at the flexible oil line, located
on the left-hand side of the engine. Disconnect the water tempera-
ture gage sending unit cable on the right-hand side of the cylinder head
(fig. 18).

81. Disconneci Exhaust Pipe
(Fig. 18)

Remove the two nuts, bolts and lockwashers that secure the exhaust
pipe to the intake manifold. Pry the exhaust pipe from the intake
manifold.
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82. Disconnect Fuel and Vacuum Lines
(Fig. 18)

Disconnect fuel line assembly from flexible hose connector and dis-
connect primer tube from primer tee on intake manifold. Dis-
connect windshield wiper hose from vacuum line.

83. Disconnect Choke Control
(Fig. 18)

Loosen the set screw on the carburetor choke control lever and
remove the choke control cable. Disconnect accelerator from ball
connection at floorboard (fig. 21).

84. Disconnect Ventilator Valve Control
(Fig. 18)

Remove the bolt and nut on the ventilating valve control bracket.
Loosen the set screw on the ventilating valve mounted on the mani-
fold and remove the ventilator valve control cable (fig. 18). Loosen
the set screw on the ventilating valve directly to the rear of the oil
filler tube and remove the ventilator valve control cable (fig. 6).

RA PD 357932

Figure 19. Radiator guard removal.
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i ACCELERATO

{ CONNECTION

Figure 21. Floor plate mounting.

85. Remove Air Cleaner
(Fig. 18)

Loosen the hose clamps that secure the air cleaner hose at the air
cleaner and remove the air cleaner hose. Remove the four wing nuts
that secure the air cleaner to the mounting bracket located at the
right side of the cowl. Remove air cleaner.
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86. Remove Horn
(Fig. 18)

Remove the two nuts, bolts and lockwashers that secure the horn
to the mounting bracket and lay horn to one side.

87. Disconnect Electrical Wires
(Fig. 18)

Disconnect the starter cable and the auxiliary power receptacle
positive cable at the starter. Disconnect the field, armature, and
ground cable by unscrewing the cable connector nut at the generator.

MOUNTING NUTS S

Figure 22. Disconnect points.
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Figure 23. Disconnect poinis.

88. Remove Floor Plate and Shift Levers
(Fig. 21)

Remove the 24 cap screws and internal-toothed lock washers from
the floor plate at the {ransmission and remove the floor plate assembly.
Locsen clamps securing rubber boot to gear shift housing. Slide boot
up and unscrew gear shift lever. Remove gear shift lever. Unscrew
the fulerum pin and remove the transfer case shift levers. Remove
brake pedal.

89. Remove Front and Rear Propeller Shafts
(IFigs. 22 and 23)

Remove the four bolts, nuts, and lock washers securing the pro-
peller shaft driving flanges to the transfer case. Lay the end of the
front shaft out by the right wheel.

90. Disconnect Speedometer

Disconnect the speedometer cable at the transfer.

91. Remove Hand-Brake Cable, Clutch Cable, and Engine Stay

Cable
(Fig. 23)

Remove the clevis pin that secures the hand-brake cable to the
hand-brake control lever at rear of transfer. Remove the hand-brake
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cable clamp at the engine support plate. Disconnect the clutch cable
at the clutch shaft. Loosen nut on each side of transfer to allow engine
stay cable ball socket to slide freely and remove engine stay cable.

92. Attach Lifting Hook
(Fig. 17)

Install & suitable lifting hook in the rear lifting eyes mounted on
the cylinder head. Place a slight strain on the lifting device.

93. Disconnect From Engine Supports

Remove the two nuts and bolts from each front engine support,
allowing the mounting brackets to remain attached to the engine.
When this operation is performed the engine ground strap at the
right front engine support will be disconneected.

94. Disconnect Transmission From Frame
(Figs. 22 and 23)

Remove nut and flat washer securing right side of transmission and
transfer to frame crossmember. Loosen nut on right and left side
securing transmission and transfer to frame crossmember to permit
assembly to slide to right for easy removal.

95. Remove Power Plant From Vehicle

Foree the rear of the engine to the right to disconnect the clutch
linkage at the ball stud. Lift the power plant and at the same time
roll the vehicle back as necessary to remove the assembly (fig. 17).

96. Installation of Power Plant in Vehicle

Install power plant by following procedures in paragraphs 96 through
112. Install a suitable lifting hook in the front lifting eye, mounted
on the eylinder block. Lift the power plant into the vehicle with a
hoist, and lower the power plant until transmission and transfer rest
on the frame crossmember. Force the rear of the engine to the left
to connect the clutch linkage at the ball stud. Remove lifting hook.

97. Installation of Transmission to Frame

Install the transmission hold-down belt, nut, and lock washer secur-
ing the right side of transmission and transfer to the frame eross-
member, Tighten the remaining two nuts on the right and left sides
of the transmission, noting that the slotted brackets are secure.
Tighten the two hold-down bolts in each front engine support mount-
ing bracket.

101




98. Installation of Hand-Brake Cable, Clutch Cable, and Engine
Stay Cable

Slide the stay cable through the bracket on the engine rear plate
(fig. 23) and into the ball socket connection. When tension is even,
tighten the bolts. Install the clevis that secures the clutch release
fork cable to the clutch shaft. Install the elevis pin that secures the
hand-brake cable to the hand-brake control lever at rear of transfer.
Install the cap screw that secures the hand-brake cable clamp to the
engine support plate,

99. Installation of Speedometer

Connect the speedometer cable at the transfer.

100. Installation of Front and Rear Propeller Shafts

Install and tighten the four bolts, lock washers, and nuts that secure
the propeller shaft driving flanges to the transfer.

101. Installation of Floor Plate and Shift Levers
(Fig. 21)

Hold the transfer shift levers in place and secure with fulerum pin.
Insert the gear shift lever, gear shift lever spring, and lever spring
washer into the gear shift housing. Tighten the control housing cap.
Slide rubber boot down into position on gear shift housing and tighten
the 24 cap serews and internal-toothed washers.

102. Installation of Electrical Cables
(Fig. 18)

Connect the starter cable and the auxiliary power receptacle posi-
tive cable to the starter, by means of the cable connectors. Connect
the field, armature, and ground ecable by tightening the eable con-
nector nut at the generator,

103. Installation of Air Cleaner
(Fig. 18)

Place the air cleaner in position on the mounitng bracket, and
secure the four wing nuts in place. Slide the air cleaner hoses onto
the metal tubes and tighten the hose clamps.

104. Installation of Horn
(Fig. 18)

Place the horn in position on the horn mounting bracket and secure
with two nuts, bolts, and lock washers.
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105. Installation of Ventilater Valve Controls
(Fig. 18)

Slide the valve control cables and conduit through the hold down
brackets, and the valve control cables through the collars on the valve
control arms. Push in the valve control handle on the mstrument
panel. Pull the vuive control levers forward as far as possible, and
tighten the set screws in the collars. Tighten the bolt and nut
securing the ventilating valve control bracket.

106. Installation of Choke and Throttle Controls
(Fig. 18)

Slide the choke control cable and conduit through the choke lever
carburetor bracket assembly on the carburetor, and the choke control
cable through the collar on the choke lever. Push in the choke con-
trol button on the instrument panel. Pull the choke lever forward
as far as possible, and tighten the set screw in the collsr. Connect
the throttle control cable and conduit to the choke lever earburetor
bracket assembly with the carburetor air cleaner clamp, nut, and
bolt. Run the throttle control cable and conduit to the left of the
carburetor choke link and the carburetor. Run the throttle control
cable through the carburetor throttle shaft arm and the screw assem-
bly. Push the throttle control cable on the instrument panel all the
way in. Tighten the screw on the carburetor throttle shaft arm.

107. Installation of Qil Pressure and Water Temperature Sending
Unit Cables

Connect cable to the water temperature gage sending unit at the
richt-hand side of the engine (fig. 18). Connect the oil pressure gage
cable at the flexible oil line on the left-hand side of the engine,

108. Installation of Radiator to Frame Crossmember
(Fig. 20)

Install the two carriage bolts in the bottom of the radiator. Install
and tighten a lock washer and nut on each bolt.

109. Installation of Hinged Radiator Guard
(Fig. 19)

Place radiator guard on front bumper and slide into hinge sockets,
Raise radiator guard to proper position and install the top bolt on
each side of radiator guard panel. Tighten the remaining two bolts
on each side of radiator guard grill and connect the three headlight
cable connectors at left headlight.
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110. Installation of Radiator Brace Rod
(Fig. 18)

Install radiator brace rod in slot on rear of radiator and tighten
wing nut securing brace rod.

111. Installation of Batteries

Set the batteries in the battery boxes with the negative post toward
the front of the vehicle. Install the battery hold-down frame, wing
nuts and ground cable. Close cover.

112. Final Operations

Make sure the radiator and engine drain cocks are closed, and install
the specified coolant. Tighten the oil pan drain plug and install the
specified amount and grade of oil. Start the engine. If oil pressure
does not register immediately on the oil pressure gage, stop the engine.
Remove the oil pump relief valve retainer and prime the oil pump.

Section VII. ENGINE REMOVAL AND INSTALLATION
113. Coordination With Ordnance Maintenance Unit

Replacement of the engine with a new or rebuilt engine is normally
an ordnance maintenance operation, but may be performed in an
emergency by the using organization, provided authority for perform-
ing this replacement is obtained from the appropriate commander.
Tools needed for the operation which are not carried in the using
organization may be obtained from the supporting maintenance unit.

114. Removal

a. GENERAL. Removal or replacement of the engine requires
power plant removal.

b. Remove Powen Praxt., Refer to paragraphs 74 to 95.

¢. Remove Traxsmission. Refer to paragraph 147,

d. Remove Crurcu. Refer to paragraph 120.

e. Remove Rapiator. Drain the coolant from the radiator.
Loosen the two front outlet radiator hose clamps and slide the hose
back on the metal tubing. Loosen the rear radiator outlet hose elamp,
and remove the hose. Loosen the radiator hose clamps on the mlet
hose at the water pump, also the one on the radiator and remove the
radiator inlet hose. Lift radiator from pins.

115. Installation

a. GeENEraL. All cables, connections, parts and accessories which
were removed from the vehicle with the engine being replaced, and
which were not furnished with the new or rebuilt engine must be
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removed from engine being replaced and installed on the new or
rebuilt engine being used before installation into the vehicle,

b. Insrarr Rapiator. Insert radiator retaining rods on right and
left sides of radiator. With the help of an assistant, insert the radiator
retaining rods in corresponding slots on engine. Slide the radiator
hoses in place on the engine, and radiator, and tighten hose clamps.

¢. IxstarL Crurcn, Refer to paragraph 120.

d. InstarLL TraxsmissioN. Refer to paragraph 148.

¢. IxsTaLL Power Praxt. Refer to paragraphs 96 to 112.

f. FiL Cooring System. Fill cooling system with proper amount
of coolant (par. 134).

g. REcorp oF RepLacEMENT. Make a record of the replacement on
WD AGO Form 478.

Section VIII. CLUTCH
116. Description

The elutch, located between the engine and the transmission is a
single plate, automotive type, composed of two major units, the pres-
sure plate assembly, and the driven plate or disk. The controlled
pressure of the driven plate against the flywheel provides a means of
engaging and disengaging the engine power with the transmission.
The elutch is always in “engaged” position, unless deliberately
“disengaged’” by the driver. The pressure plate assembly is adjusted
at the factory, and requires no other adjustments.

117. Maintenance

Pedal adjustment must be periodically checked, due to the natural
wear of lining. Report grabbing or slipping condition of clutch to
higher authority.

118. Adjustment

a. ApsustmeNT CHECK. The clutch pedal must have a free pedal
travel of at least 1Y inch before the clutch starts to disengage (fig. 24).

b. ApsustmENT. Loosen clutch control cable adjusting yoke lock
nut (fig. 25). Using a wrench, unserew cable until clutch pedal has a
1% inch free play. Tighten lock nut.

119. Controls and Linkage

a. GeneraL. Cluteh pedal is connected to clutch control lever
through the linkage.

b. REmovaL. Disconnect clutch pedal return spring. Remove
pedal clamp bolt (fig. 25), and remove clutch pedal from shaft.
Remove two bolts, lock washers and nuts securing frame bracket.
Remove clevis yoke pin and remove control tube and lever.
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Figure 24. Clutch pedal adjustment.

c. INnstarLLaTIiON. Install control tube and lever. Install two
bolts, lock washers, and nuts securing frame bracket. Install clutch
control rod assemblies. Install clutch pedal to shaft and secure
pedal clamp bolt. Insert pedal pad and shank through floor board
and secure at pedal pad clamp bolt. Connect clutch pedal return
spring. Adjust clutch pedal free travel (par. 118).

120. Clutch Replacement

a. CoorpiNaTION WiTH ORDNANCE MAINTENANCE UNIT. Replace-
ment of the clutch with a new or rebuilt clutch is normally an ordnance
maintenance operation, but may be performed in an emergency by
the using organization, provided authority for performing this replace-
ment is obtained from the appropriate commander. Tools needed
for the operation which are not carried in the using organization may
be obtained from the supporting ordnance maintenance unit.

b. Removar. Removal or replacement of the clutch requires prior
removal of the power plant.

(1) Remove power plant. Refer to paragraphs 74 to 95.
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Figure 25. Clutch linkage.

(2) Remove transmission. Refer to paragraph 147.

(3) Remove clutch. The clutch release bearing is accessible when
the transmission has been removed. Remove six bolts and
lock washers holding clutch cover plate assembly to flywheel
and remove cover plate assembly. Remove clutch driven
disk assembly.

¢. INSTALLATION.

(1) Install clutch. Place clutch driven disk assembly against
flywheel, and install a clutch pilot tool in the flywheel and
disk. Tighten each bolt gradually, a turn at a time, until
all are tightened securely. Withdraw pilot tool.

(2) Imstall transmission. Refer to paragraph 148.

(3) Install power plant. Refer to paragraphs 96 to 112.

(4) Adjust clutch-pedal free travel. Refer to paragraph 118. .
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Section IX. FUEL SYSTEM
121. Description and Data

@. DESCRIPTION.

(1) Ceneral. The fuel system (fig. 26) consists of a fuel tank,
fuel pump, carburetor, air cleaner, and connecting lines.
The most important attention necessary to the system is to
keep it clean and free from water and foreign matter.
Periodic checks should be made for leaks.

(2) Aur cleaner. The air cleaner is an oil-bath unit specially
adapted for underwater use. The inlet and outlet openings
are made for connection of tubes by clamps. Other open-
ings for certain vent lines are provided (fig. 26).

(3) Carburetor. 'The carburetor is a special waterproof unit
sealed at the control and adjustment connections through
the housing. The float chamber is vented by a tube to the
air cleaner to carburetor tube (fig. 27).

o

e

Figure 26. Fuel system.
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Figure 27. Carburetor.

(4) Fuel pump. This is a combination fuel pump and vacuum
booster. The unit operates from the camshaft at the front
left side of the engine. The vacuum pump provides a more
constant vacuum for windshield wiper operation when engine

is under load.

b. DaTa.

(1) Air cleaner.
Make and model - _ _ _______ Oakes X—615980.
2 Y s e R R R O Oil bath. §
Qikpapacity oo - oo san s 1% pints.
Ordnance number__ . ___.__ 7047962,

(2) Carburetor.
Make and model . _ - _______ Carter YS 6378.
HIRRRO BIEe . o0 ass o ins 1% inch.
Type (waterproof) .- Downdraft.
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(3) Fuel pump.

Make and model_________. AC-GP16228.

8y« - TRt B i s SEh Camshaft drive.

PRSRUTS. . .. i a i 4 to 5% psi @ 16 inches above outlet @
1,800 rpm.

Yeaouum. .. - = 10 inches mercury @ 200 rpm, 12 inches

mercury @ 1,500 rpm.
(4) Fuel tank.

BT ARG - B S 13 gallons,
Loeation.... .o .oo o iicivee Under driver’s seat.
Filler opening. _ _..__.___. Left side.

122. Air Cleaner

a. SErvicinG. For efficient operation, the cleaner must be serviced
at regular intervals according to conditions of vehicle operation. Such
services consist of cleaning the element and replacing the oil in the
reservoir.

b. Removar oF O Cur. Hold one hand under the cup and
unclamp the two retaining clamps. Remove the cup and clean and
refill.

e, InstarraTiony or OiL Cup. Place the cup in position and push
up into place. Make sure the gasket is in good condition and in place.
Lock the cup in place with the two clamps.

d. REMOVAL AND SErvVICING OF AIR CLEANER. Loosen the inlet
and outlet air tubes and two wing nuts at the center of dash, Remove
three vent lines (fig. 9) at the air cleaner fittings, and the two wing
nuts on the outer side of cleaner, and lift out the assembly. Remove
the oil eup by unfastening the two clamps. Unscrew the element re-
taining wing nut and remove the element. Plunge element up and
down in volatile-mineral-spirits paint thinner to cleanse; dry thor-
oughly with compressed air.

e. InstarLaTiON. Install the element and secure with retaining
nut. Replace gaskets and clamp refilled oil cup in place. Mount
the cleaner on the dash brackets with the four wing nuts. Install the
three vent lines (fig. 7) and the air inlet and outlet connections.

123. Carburetor

a. ApjustMENT. Low speed or idle adjustment is accomplished by
just seating the idle adjustment screw (fig. 27) and opening between
one and two turns, making final setting with a warm running engine.
The idle speed can be set to about 600 rpm with idle speed screw on
throttle lever (fig. 27). Should the accelerator linkage need adjusting,
the treadle should be set to just strike the toe board, with the throttle
wide open, by adjusting block screw (fig. 28).

b. Removar. Disconnect throttle and choke controls (fig. 28).
Remove air tube by loosening clamp and remove the vent tube (fig. 7).
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Figure 28. Accelerator and choke linkage.

Disconnect the fuel line at the carburetor. Remove the two flange
nuts and lift off the carburetor.

e. InstavnaTioN. Set flange gasket over studs on manifold and set
on the carburetor. Secure with the two mounting nuts and washers.
Connect the air tube, vent line, gas line, and choke and throttle con-
trols (fig. 28). Make idle adjustment and accelerator inkage adjust-
ment (@ above).

124. Fuel Tank

a. REmovaL. First take out the driver’s seat by removing the four
bolts securing it to the floor pans and left wheelbousing. Remove the
short fuel line at the tank and elbow under the rear floor pan (fig.26).
Disconnect vent line at top of tank (fig. 26), and fuel gage connections.
Remove rear hold-down strap by taking out bolt to rear floor, and
forward hold-down strap by parting clamp (fig. 26), and remove tank.

b. InstaLrATION (fig. 26). Set the tank in place, inserting the filler
neck through the rubber grommet in the vehicle side. Hook the two
halves of the forward hold-down strap to their anchors and clamp
together on top of the tank. Hook the rear hold-down strap and
secure to the rear floor. Attach the fuel gage wire, the vent line fit-
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Figure 29. Fuel and vacuum pump.

ting, and replace the short fuel line. Replace the driver’s seat, secur-
ing it with the four mounting bolts.

125. Fuel Pump

a. REmovaL. Disconnect the two vacuum lines from the bottom
portion and two fuel lines from the upper portion of the pump (fig. 29).
Remove the two mounting screws and lift off the pump. Two gaskets
and a spacer will be found between the pump and cylinder block.

b. InstaLrLaTION. Insert mounting screws in the mounting holes
of pump and set the spacer with a gasket on each side over the bolts.
Place in position against the cylinder block and tighten down the
bolts. Connect the two vacuum lines and two fuel lines (fig. 29).

Section X. EXHAUST SYSTEM
126. Description

The exhaust system consists of the exhaust pipe, exhaust pipe ex-
tension, and muffler. The two piece exhaust pipe fastens to the ex-
haust manifold flange and extends to the muffler. One strap support
is located at the rear-intermediate frame cross-member. The muffler
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mounts to the exhaust pipe flange and extends diagonally between
the last two cross-members. The tail pipe is part of the muffler. A
single support is fastened to the rear member. A flanged end on the
tail pipe provides for the fastening of an extension when desired for
fording operations.

127. Removal

The manifold connection is a two-bolt flange while the other con-
nections are three-bolt flanges. All flanges have gaskets. Removal
of any component is readily made by disconnecting the flanges and
removal of the support straps from the cross-members.

128. Installation

In making installation of exhaust system parts, be sure new gaskets
are used at all flanges and that the flanges are alined and tightened
securely to prevent leakage.

Section XI. COOLING SYSTEM
129. Description and Data

a. IDESCRIPTION.

(1) @eneral. The cooling system (fig. 30) consists of the raditor
with pressure type cap, water pump, fan, and thermostat.
The system is sealed and operates under pressure when engine
is warmed up. The system features full length water jackets
in eylinder block and a by-pass tube from the water pump to
eylinder head. There are two drain cocks for draining the
system, One at the bottom of the radiator and one on the
right side center of the eylinder block. The thermostat 18
located in the water outlet elbow on the cylinder head.

(2) Radiator. The radiator is of the cellular type of construction
and utilizes a pressure filler cap that maintains a pressure
in the system up to 4% psi above atmospheric. The pressure
reduces coolant loss due to evaporation.

(3) Water pump and fan. The water pump is of the centrifugal-
impeller type and is located on the front of the eylinder
block. The four-bladed fan fastens to the double-sheave
drive pulley. The pump shaft operates on a prelubricated
stainless steel ball bearing.

(4) Thermostat. Proper engine temperatures are maintained by
the thermostat located in the water outlet elbow (fig. 30).

T
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It is of the bellows type and operates at fixed predetermined

temperatures,
b Dara.

(1) Radsator.
MR e Jamestown
Capacity (system).____________ et 11 qts.
T MR S o e 4% psi pressure type.

(2) Water pump and fan.
5 oo A SIS T2 a1 AT Centrifugal.
T SR N e IR A e S L TS Front of eylinder block.
b 1), S e R S e S O Belt.
- R S T T L Prelubrieated ball bearings.
| R ), S e T R S A Four blade—15-inch diam,

(3) Belts.
5 TR L SIS, PSR R I Vee wedge-cogged.
i Ly | et Ly TS et 3 in.
Angle _.____ - 40°

(4) Thermostat.
Location_ ... .. ___._.__. Water outlet elbow, —
T TR T DRt S S 145°—155°.
g e R SR R 170°.

130. Radiator

a. Removar. Remove the radiator guard assembly (par. 78).
Unfasten the radiator brace rod at the slotted bracket on top of the
radiator (fig. 18). Remove the nuts from the two radiator mount-
ing studs holding the radiator to the front cross member (fig. 20).
Remove the fan by removing the four attaching bolts to the fan
hub. Remove the upper and lower radiator hoses and lift the ra-
diator straight up to clear the radiator-to-engine mount rods and then
out of chassis.

b. InstarLaTioN. Place the radiator mounting bracket insula-
tors on the cross member brackets and set radiator in place so that
radiator-to-engine mount rods engage the socket on each side. Re-
place the two nuts on the bottom mounting studs. Install the
upper and lower radiator hoses, the fan, and the brace rod. Fill the
system and check for leaks, and then replace filler cap. Install the
radiator guard assembly (par. 109).

131. Water Pump

a. Removan. Remove the four fan blade mounting screws and
take off fan to prevent damage to radiator core. Remove by-pass
hose (fig. 30), and lower radiator hose from pump. Remove the fan
belts by relieving the generator tension (par. 143¢), and remove the
four water pump mounting bolts from the cylinder block. Remove
pump.
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Figure 30. Cooling system.

b. InsTALLATION. Be sure the pump to cylinder block gasket is in
good condition. Install the pump to the cylinder block with the
four mounting screws and tighten securely. Install the fan, lower
water hose, and by-pass tube. Mount the fan belts and tighten by
setting generator brace to give proper belt tension (par. 143c¢).
Fill radiator, install cap, and check for leaks. Run engine and check
level of coolant after engine is warmed up.

132. Fan Belts

@. Removar. Loosen the generator brace screw and move gener-
ator towards engine as far as it willgo. Remove belts from generator,
crankshaft, and water pump pulleys and lift over the fan blades.

b. InsTALLATION AND ApJustMENT. Place belt over the fan blades
and into grooves of the crankshaft, water pump and generator pulleys.
Pull out the generator until the belts have proper tension, and tighten
brace screw. To adjust fan belt tension (fig. 31), loosen the genera-
tor brace screw, and move generator until fan belt has about one-inch
deflection between the fan and generator pulleys (fig. 31), then tighten
the brace screw.
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Figure 31. Fan belt adjustment.

133. Thermostat

a. REmovaL., Drain the cooling system by opening the drain
cock at the bottom of the radiator. TLoosen upper hose at the water
outlet elbow; remove three mounting screws, and lift off the elbow.
Pull out thermostat retaining ring in elbow, and take out thermostat.

b. InstarLaTiON. Place thermostat in the water outlet elbow
with bellows out. Install the retaining ring with flange against
thermostat. Check the condition of the gasket and bearing surfaces
on cylinder head and elbow. Use new gasket if necessary. Insert
the outlet elbow in the hose and install in position on cylinder head
with three screws. Tighten hose clamp, close radiator drain cock,
and fill the system. Give due attention to antifreeze requirements,
if necessary. Warm up engine and check for leaks.
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134. Cooling System Services

a. Precavtions. The cooling system must be inspected in ac-
cordance with preventive maintenance procedures (table I1). When
draining the cooling system refer to caution plate on the instrument
panel (fig. 4). General maintenance of the cooling system consists of
the following procedures:

(1) Keep sufficient coolant in the system. Use clean water to
which must be added the speecified rust inhibitor; at tem-
peratures below 32° F., add proper quantity of antifreeze
solution (table IV).

(2) Drain, flush, and refill system whenever inspection reveals
any accumulation of rust or scale. Clean system seasonally
as well as before and after using antifreeze solution.

(3) If engine overheats due to lack of coolant in the system, do
not add cold water immediately. Let engine cool so that
water in radiator does not boil. Start engine, and add water
slowly to prevent damage to cylinder block and head.

(4) Do not overfill radiator. Fill only to bottom of baffle visible
through the radiator filler hole.

(5) Keep cylinder head, water pump, hose clamps, and connec-
tions leakproof. Replace deteriorated or leaky hose.

(6) Adjust fan belt and replace as required.

(7) Test periodically for air suction and exhaust gas leaking into
system (¢ and d below),

b. DrAINING AND REFILLING SYSTEM.

(1) Drain the cooling system, when required, by opening the
drain cocks at the lower left corner of the radiator, and at
the right side center of the cylinder block. Loosen the
pressure-type radiator cap to break any vacuum which
might prevent proper draining. If solution is to be saved,
cateh it in a clean container. If system is not to be refilled
immediately, attach a tag to the steering wheel warning
personnel about the system being drained.

(2) Refill the cooling system by first closing the two drain cocks
tightly. Use clean water; preferably soft water (water with
low alkali content). Fill system through radiator filler pipe
until level is up to lower edge of baffle visible through filler
hole. Install radiator cap, and turn clockwise to tighten.
Start engine and warm up. Check coolant level in radiator,
and add if required.

¢. Am Sverrox Test.  The air suction test is used to determine if
air is entering the coolant, possibly due to low coolant level in the
radiator, leaky water pump, or loose hose connections. To make test,
fill system to bottom edge of baflle in top of radiator. Replace pres-
sure-type cap with plain cap, and tighten securely (airtight). Attach
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length of rubber tubing to lower end of overflow pipe (this connection
must be airtight). Run engine, with transmission in neutral, at a
moderate speed until warmed up. Place tubing in glass container of
water, and without changing engine speed, watch for bubbles in water.
Continuous appearance of bubbles indicates that air is entering
coolant. Correct as necessary.

d. Exuavst Gas Leakace Tesr. The exhaust gas leakage test is
used to determine if gas is entering the coolant, possibly due to leaky
cylinder block, cylinder head, or gasket.

Note. Make this test with engine cold.

Remove fan belt. Open radiator drain cock until coolant is below
cylinder head water outlet.

Note. Determine by loosening three screws holding outlet 10 head.

Remove water outlet, and fill eylinder head with coolant until level is
up to top of head. With transmission in neutral, start engine, “gun”
it several times, and watch for bubbles in water. Appearance of
bubbles indicates leakage which must be corrected. Replace leaky
gasket; report other causes to ordnance maintenance personnel.

e. CLeaNING AND FrusHING Procepure. This procedure is used
to clean out loose rust. Run engine at moderate speed to stir up loose
rust. Drain cooling system. Close drain cocks, and fill system with
specified cleaning compound. Install radiator cap. Operate engine
as directed for prescribed solution. Stop engine and completely drain
system by opening both drain cocks. To flush system, close drain
cocks, fill system with water, run engine until warmed up again, or run
water through system, then completely drain. Close drain cocks,
refill system, and add corrosion inhibitor compound to prevent forma-
tion of rust and scale. Inhibitor compound must be renewed peri-
odically to be effective.

Section XII. IGNITION SYSTEM

135. Description and Data

a. Descrrprion. The ignition system (fig. 32) furnishes the spark
required to ignite the air-fuel mixture in the cylinders after it is com-
pressed. The spark must occur in each cylinder at exactly the proper
time and the spark in the various cylinders must follow each other in
the correct sequence of firing order. The following components make
up the ignition system.

(1) The batteries which supply the electric power.

(2) The ignition coil which is built as a unit with the distributor.
This transforms the battery voltage to a high voltage that
can jump the spark-plug gap.

(3) The ignition radio noise suppression filter which is housed in a
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waterproof case is installed to reduce radio interference nor-
mally caused by the ignition system.

(4) The distributor delivers the spark to the proper spark plug
through & mechanical breaker system.

(5) The spark plugs provide the gap for the spark in the eylinders.

(6) The ignition switch controls the supply of battery current to
the ignition system.

b. Data.

Distributor and eoil
Make. .t = _ .. Auto-Lite.
Typeofadvanee . . ... . . . : Centrifugal.
Rotatlon=- . - oo S i eoeeeeen---- Counterclockwise.
T R e LR R L R = PO 1-3-4-2.
Breaker pointgap_ - ... . ... ___ - 0.020 in.
Breaker spring tension__ ___________ _ .- 17 to 20 oz.
Capacitor (condenser) eapacity . 0.25 to 0.26 mfid.
Yoltage. . - .. . ... e e T Y

Spark plugs
Ordnance number__ ___ . . et e a e 102435D.
Thread size. . A P S e L 14 mm,
T = Sy = ARl p /. e e = 0000 IR

136. Ignition Timing

Remove No. 1 spark plug and turn engine over until No. 1 piston is
coming up on the compression stroke. This may be determined by
placing thumb over the spark-plug hole to feel the increasing pressure
as the piston comes up. Remove the timing hole cover on the rear
engine plate and set the indicator mark opposite the “5 degree” mark.
With No. 1 piston correctly positioned and the timing marks set,
loosen the distributor mounting serew and turn the distributor housing
slightly until points are just ready to open. A neon timing light
connected across the points is most helpful for this setting. Securely
tighten the mounting screw. Install the distributor unit cover (par.
137 ¢) and connect spark-plug cables.

137. Distributor Unit

a. Duscrierion. The distributor unit is of special waterproof de-
sign and consists of the distributor, ignition coil, and capacitor enclosed
in a single watertight housing.

b. Removar. Disconnect the vent tubes and the primary cable
fitting. Disconnect the four spark-plug cable fittings at the cap.
Remove the six cover serews and lift off the cover. Mark the position
of the rotor (fig. 33) to facilitate installation of the replacement unit.
Remove the mounting serew and lift the unit from the engine.

c. Insrarration. Remove the cover from the replacement unit.
Insert the unit in its hole in the engine to engage the driving slot.
Have the position of the rotor the same as noted in the removed unit.
When seated, assemble mounting secrew but do not tighten. Check
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the timing as in paragraph 136 and tighten mounting screw.

placing the cover, make sure that the gasket is properly placed.

In re-
Re-

place the wire terminals and do not tighten too tightly as to damage

the gland rubbers. Replace the vent tubes.

POINT ADJUSTING SCREW
STATIONARY POINT
CQI?. MOUNTING SCREWS

BREAKER ARM

Figure 33. Distributor.

CAPACITOR (CONDENSER)

RA PD 357938

d. DistrieuTor BrREAKER Points. The contact points should be
clean and not burned or pitted. While it is satisfactory to remove
surface pits with a stone, generally it is advisable to replace the points.

(1) Removal (fig. 33). Remove the housing cover (b above).
The stationary point can be removed by taking off the lock
screw. To remove the breaker arm loosen the screw on the

breaker plate terminal and lift off.

(2) Installation. Set the stationary point bracket slotted hole
over the adjusting eccentric screw and assemble the lock
screw in the other hole. Next place the breaker arm on the
pivot post of the breaker plate and slip the slot at the end of
the spring over the loosened terminal screw. Tighten the

terminal screw.

(3) Adjustment. The contact gap should be set at 0.020 inches
as measured by a feeler gage. Adjustment is made by

loosening lock screw (fig. 33) and turning eccentric.

Tighten

the lock screw and check again. Should new points be
installed, they should be alined to make contact at the center
of the contact surfaces. Bend the stationary contact bracket
to be sure of proper alinement, after which the gap should be

rechecked.
e. CapaciTor (CONDENSER).

(1) Removal (fig. 33). Remove the housing cover (b above).
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Remove the capacitor retaining serew and loosen the breaker
plate terminal screw and remove capacitor terminal.

(2) Installation. Fasten the capacitor to the breaker plate with
the attaching screw. Slip the capacitor wire terminal on to
the breaker plate terminal screw and tighten the screw.

f. Ieximiox CorL.

(1) Removal (fig. 33). Remove the housing cover (b above).
Disconnect wire at negative (—) terminal of coil by removing
terminal nut and washer. Remove the two coil mounting
screws and lift out the coil.

(2) Installation. Insert the coil in the housing and fasten down
with the two mounting serews. Fasten wire terminal to the
negative terminal of the ecoil with the terminal nut and
washer.

138. Spark Plugs and Cables

The spark plugs are of special shielded aireraft type designed for
underwater operation. The cables are heavy shielded assemblies with
threaded gland connections at each end. Care should be taken not
to damage these glands by overtightening. When the gland nut is
loosened, the terminal of the cable can be pulled out of its receptacle.
The spark gap should be 0.030 inches.

139. Ignition Radio Interference Filter

The ignition filter (fiz. 32) is mounted on the dash panel under the
air cleaner with four screws. It is placed in the primary eircuit. This
is a capacitor and coil type and is used to suppress radio interference
which may originate in the ignition system. An open circuit in the
coil or a shorted capacitor will interrupt the flow of current to the
distributor causing engine stoppage or failure to start. The filter is
a sealed unit and cannot be repaired. Should it be faulty, it must be

replaced.
Section XlIl. STARTING SYSTEM

140. Description and Data

a. DescriprioN. The starting system (fig. 34) operates at 24 volts
and consists of the starter assembly and cables to the battery. The
switch and pinion engaging clutch assembly is part of the starter unit
and is actuated by a foot-operated pedal on the vehicle floor board.
An overrunning clutch disengages the pinion when the engine starts.

b. Damra.

System voltage_ . __.________ iR e e e v R NOMB,

Starter makeand model . ____ ___________________ Auto-Lite, MB.
T T R Rt SRR e SR, WS 160 r. p. m.

L et i BE L gl - N e E BT et . Manual.

g TR S SO SR L N T I L L e L Integral with starter.
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Figure 34. Starter system.
141. Starter

a. DescriprioN. The starter is a completely sealed unit for water-
proofing. It has an integral switch and a manually engaged drive with
an overrunning clutch. The bearings are lubricated at assembly and
require no attention between overhauls.

b. REMovaL. Remove battery cable from terminal stud. Remove
one screw at front support and two screws from flywheel housing.
Remove thé starter by pulling forward and out (fig. 35).

¢. InstaLraTION. Place starter in position on flywheel housing and
mount with two screws. Install front support screw. Install battery
cable on terminal stud and coat well with glyptol or equal sealer
(fig. 35).

Figure 35. Starter.



Section XIV. GENERATING SYSTEM

142. Description and Data

a. DescriprioN. The generating system (fig. 36), is a 24 volt,
single wire, ground-return system. It consists of the generator,
generator regulator, and connecting cables and wires required for
keeping the batteries charged.

b. DATa.

(1) Generator.
BEARN & 5 L D R R s T Auto-lite.
NORARIe LA S e e AR R 24.
Ground'polariby. .o o o ade L] S Negative.
Controled output. - oo e T e 25 amperes.
Botabion = sn s e L e e e
B o e e AR 2.
Va7 4t e i et it b aleb el O o o e £ Stainless steel ball.

(2) Generator regulator
IVERIGEE SR < b s et el Shantbec ol it e U AR Auto-lite.
b b O MNP I g R0 L 24.
N S T 2 Ay . 0 Bt 25.
Gronpd polRpily il ol 2 ol oty Il B ale Negative.

143. Generator

a. DuscriprioN. The generator is a two brush, 25 ampere, 24 volt
unit especially designed for underwater operation. It is fully sealed to
prevent the entrance of water, and stainless steel bearings are used to
prevent corrosion. The commutator end bearing is packed at as-
sembly with heat resisting grease and requires no attention between
overhauls. The drive end bearing is lubricated by a pick up gear
which rotates in a chamber filled with engine oil. This chamber
should be full when installed and requires no further attention between
overhauls.

b. RemovaL. Remove the adjusting arm screw from the generator,
swing up toward engine, and remove the drive belts from the generator
pulley. Unscrew the cable connector coupling nut on top of the gene-
rator and pull out the cable plug. Remove the two mounting bolts
from the generator support and lift out the generator.

c¢. InstaLLaTION. Put the generator in place, install the two pivot
bolts, and secure with nuts. Engage the belts in the pulley grooves
and attach the adjusting arm to the generator with the screw. Tighten
with proper belt tension (fig. 31). Insert cable connector plug in the
receptacle and secure with nut.

144. Generator Regulator

(Fig. 37.)
a. DescriprioN. The regulator consists of three units—voltage
regulator, current regulator, and circuit breaker. The voltage regu-
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lator protects the battery by controlling the voltage and prevents |
overcharging. The current regulator controls the amperage output
and prevents generator damage due to overload. The circuit breaker
is an automatic switch controlling the flow of current. All three
units are enclosed in a watertight housing. An improperly operating
unit must be replaced.

b. RemovaL (fig. 37). Unscrew the two cable connector nuts using
wrench—41-W-3249-900—and pull out the connector plugs. Remove
the four mounting screws and lift regulator out.

WRENCH
(41-W-3249-900])

 RA PD 357920
Figure 37. Tightening connector coupling mut on 'generator usin spanner wrench—
p 4 Ig g

41-W-3249-900.

c. INnstarvaTION. Place regulator in position making sure that the
ground straps and toothed washers are placed correctly. Then secure
unit with four screws. Connect connector plugs and tighten con-
nector nuts with wrench—41-W-3249-900.

Section XV. TRANSMISSION
145. Description

a. DescriprioN. The transmission (fig. 38) is a selective, three
speed gear box with synchronized second and high speed gears. It is
part of the power plant unit (fig. 14) with the engine, clutch, transfer
case, and radiator. The gears are shifted by a cane type lever extend-

126



ing out of the top of the housing and is located in the vehicle to the
right of the driver (fig. 5). Refer to figure 4 for shifting instructions.
b. DaTa. '

B RIce = - e e e e T e Warner gear.
b ey At e TS B E s S  R T GRR R Synchromesh,
BB s A S S S PR SR DR S Sl 3 forward—1 reverse.
Ratios:
LTy, T RS B e e Ay S A A S 2.798-1, |
IhtermpediRbe =2 < u G et At s T i 1.551-1.
R et A S R N 1.000-1. |
RaVerses:. FaSradss fri e R T e T 3.798-1.°
Eubricsnt COpacitys si el o L D sea s Soa T 2 pts

TRANSMISSION

TRANSFER

RA PD 357872 ¢

- : i

Figure 38. Transmission and transfer.
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146. Coordination With Ordnance Maintenance Unit

Replacment of the transmission with a new or rebuilt unit is nor-
mally an ordnance maintenance operation, but may be performed in
an emergency by the using organization, provided authority for per-
forming this replacement is obtained from the appropriate commander.
Tools needed for the operation which are not carried in the using
organization may be obtained from the supporting ordnance mainte-
nance unit. It is assumed that replacement of the transmission
requires that the unit power plant be removed from the vehicle.

147. Removal

a. Removar oF TransmissioN AND Transrer Unir. The power
plant unit is first removed from the vehicle as outlined in section VI.
The transmission and transfer should then be separated from the
engine and clutch and removed as a unit. Remove four bolts holding
the transmission to the bell housing. Remove the inspection cover
from the top of the bell housing by taking out two screws. Remove
the clutch release fork from inside of bell housing. Then slide back
the transmission and transfer unit to clear bell housing of the clutch
shaft.

b. REmovaL oF Transmission From Transrer. Drain the lubri-
cant from both cases. Remove the five screws holding rear cover on
transfer, and remove cover and gasket. Remove cotter pin, nut, and
washer from end of transmission main shaft. Pull off main shaft
gear and oil slinger. Remove the control housing from the top of the
transmission by removing six screws. Position main shaft retaining
tool behind second speed gear (fig. 39). Remove the five screws
mounting the cases together and separate, using care that the rear
transmission main shaft bearing, which bears in both housings, re-
mains in the transmission.

148. Installation

a. INsTaLL TraNsmissioN To TransFer. Assemble the transmis-
sion to the transfer with the five mounting screws, using a new gasket.
Install the main shaft gear with the small gear facing outward. In-
stall the gear washer nut and cotter pin. Replace rear cover using a
new gasket and five screws.

b. InstarL Transmission AND TransFer To Frywneer Housina.
Install the clutch throwout bearing, bearing carrier, and spring on the
bearing retainer (fig. 25). Mount the transmission and transfer unit
to the flywheel housing, guiding the main gear shaft with the clutch.
Put the clutch control lever in place and secure the transmission with
the four mounting screws. Install the inspection cover on the flywheel
housing with two screws. Install the power plant unit in the vehicle,
as described in section VI.




Figure 39. Main shaft retaining tool.

Section XVI. TRANSFER

149. Description and Data

a. DescriprioNn. The transfer (fig. 38) is an auxiliary gear unit
attached to the rear of the transmission. It essentially is a two-speed
transmission providing an additional gear reduction for any selection
of the transmission gears and also a means of engaging and disengaging
power to the front axle. Shifting is accomplished by two levers
located to the right of the transmission shift lever. Use of these levers
is covered in paragraph 25¢. A power-take-off aperture is located at
the rear. The hand-brake assembly is mounted on the housing at the
rear axle output shaft.
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b. Dara.

MR R R e e e AT e Spieer.
Ratio:
R T e e e St o 2T RS R S e R A e et
LoOwW Bage. s T e e e S e AR,
Jubrieant eapecity .. e B e e 3 pints

150. Coordination With Ordnance Maintenance Unit

Replacement of the transfer with a new or rebuilt unit is normally an
ordnance maintenance operation, but may be performed in an emer-
gency by the using organization, provided authority for performing
this replacement is obtained from the appropriate commander. Tools
needed for the operation which are not earried in the using organization
may be obtained from the supporting ordnance maintenance unit.
It is assumed that the replacement of the transfer requires that the
unit power plant be removed from the vehicle.

151. Removal

Details for the removal of the transfer are included in section XV,
The transmission and transfer are removed from the power plant unit
together and separated on the bench.

152. Installation
Installation of the transfer is covered in section XV.

Section XVII. PROPELLER SHAFTS
153. Description and Data

a. Descrrerion. Two propeller shafts are used, one to drive each
axle. Each shaft has a universal joint at each end and a splined slip
joint at the end nearest the transfer (fig. 40).

Note. The slip joint is marked with an arrow on the spline shaft and on the

sleeve yoke, and these must always be alined.
The propeller shaft conneecting the transfer to the front axle has
U-bolt-type joints at both ends. The rear propeller shaft has a
U-bolt-type joint at the rear axle and a snap-ring type (fig. 40) at the
transfer end.

b. Dara.
MaED. o sl i Al s s R
Type joints
TRODS . L =i D e s R R Snap ring and U-bolt.
T v - S St e e B e o e S i LT U-bolt.
Bearings___._______ s e e i e wnan e DS ROTIOE,
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Figure 40. Rear propeller shaft.
154. Removal

a. FronT ProPELLER SHAFT. Disconnect the U-bolts at each joint
(fig. 40). Push slip joint together to shorten shaft and remove
propeller shaft.

Note. Take care not to lose the needle rollers from the bearings.
b. REar PropeELLER SHAFT. Remove four bolts from front uni-

versal joint yoke flange. Remove two U-bolts from rear universal
joint yoke on axle. Remove propeller shaft assembly.

155. Installation
a. FronT ProPELLER SHAFT. Install propeller shaft and universal

joint assembly in position on vehicle. Install U-bolts at axle and at
transfer.

Note. Tighten U-bolts evenly.

Lubricate universal joints (par. 36).

b. Rear PropeLLER SHAFT. Install propeller shaft and universal
joint assembly in position. Install U-bolts in rear universal joint and
tighten evenly. Attach universal joint flange at transfer case with
four bolts. Lubricate universal joints (par. 36).

Section XVIIl. FRONT AXLE

156. Description and Data

a. Descrierion. The front axle (fig. 41) is a full-floating type
enclosing a front wheel driving unit having a single reduction, two
pinion differential, and hypoid drive gears. The differential carrier
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housing is offset to the right so that the propeller shaft is located to
the right of the engine for maximum ground clearance.

provides easy access to the differential unit.

Note. The outer end of the axle shaft floats in the driving flange splines
and is not retained by a nut. Approximately 0.088 inch maximum end float of
the Bendix-type shaft and universal joint is predetermined in manufacture by the
position and flange thickness of bushing and thrust washer (fig. 41).

are placed between the driving flange and hub, a gasket only being used.

A cover

No shims

|

b. Dara.

Differentiali fypes o W s ot i SURERLITR T o T g e e
Diffeventidl dyive gears. - " -so o - ic s ne T Rl e
ENHerantial-begyings 3 m ot ue s g e Rr e e
I e o e e R
Tie rods:

Right-hand length, center-to-center________________ S

Left-hand length, center-to-center_ _ ________________
Steering geometry:
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5.38 to 1.

(Through
springs).

Full floating.

9% inch.

25°,

ik
244 inch.
19% inch.




b. Dara—Continued

Bearings:
Differential side. .. ____.___.__. e S D L Tapered roller.
g D T S e (LR R S SR Tapered roller.
L oL et T [ S e S e S e B R e Tapered roller.
Blabrng Envakle. - o e Tapered roller.
Steering bellerank _ _ ___________ AT e o e S el e Tapered roller.
FT L T LS e R e e 1% quarts.

157. Maintenance

Correct any lubricant leakage. Lubricate differential and steering
housings, wheel bearings, and steering control as required (par. 36).
Keep vent cleared of dirt. Wheel bearings must be properly adjusted
(par. 158). Replace damaged brake drums and hubs, and steering
control rods (par. 193). Check wheel toe-in periodically, and correct
if necessary. Keep all mounting bolts tight. Report to higher
authority any caster and camber trouble, or unusual noises.

158. Wheel Bearings

a. ApjustMENT. Raise front of wvehicle so that tire clears
floor. Pry off hub cap. Remove driving flange screws. With
puller—41-P-2957, pull off flange (fig. 42). Bend lip of nut lock
washer away from nut. Remove lock nut with box-type socket
wrench-41-W-3825-200 (fig. 43). Remove lock washer. Spin
wheel, and tighten wheel bearing nut until wheel binds. Back off nut
about one-sixth turn, or more if necessary, until wheel turns freely.
Install lock washer and lock nut.

Note. Bend over lip of lock washer against lock nut.

Check adjustment of bearings by gripping front and rear side of tire
and moving it from side to side. A slight perceptible shake should be
felt in the bearings. Install driving flange. (With Rzeppa-type
joint disregard these instructions and use 0.060-inch shim pack.)
Install new hub cap.

b. REmovaL. Loosen wheel stud nuts.

Note. Wheel studs have left-hand threads on left side of vehicle,

Raise front of vehicle so that tire clears floor. Remove wheel stud
nuts and remove wheels. Pry off hub cap. Remove driving flange
screws and using puller, pull flange. Bend lip of nut lock washer
away from lock nut and remove nut. Remove lock washer. Remove
wheel bearing nut and bearing lock washer. Shake wheel until outer
bearing comes free of hub, and lift off hub. Drive or press out inner
bearing along with oil seal. Turn over, and drive or press out outer
bearing cup. Clean lubricant out of hub, and wash all parts in vola-
tile mineral spirits paint thinner.
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PULLER —41-P-2957

RA PD 357877

Figure 42. Front azle flange removal.

Figure 43. Removing lock nul using wrench—41-W-3825-200
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¢. InstaLLaTion. Press bearing cups solidly into place in hub.
Spread Ye-inch layer of lubricant inside hub to prevent rust. Thor-
oughly lubricate inner bearing cone and roller assembly.

Note. Pack lubricant thoroughly into bearing rollers and cage.
Install bearing in hub. Press grease retainer (with lip of seal toward
bearing), until seal is even with end of hub.

Note. Before installation, soak seal in oil to soften leather.
Lubricate outer bearing cone and roller assembly. Install wheel on

axle. Install outer bearing, lock washer, and nut. Adjust wheel
bearings, and complete installation of parts (a above).

159. Wheel Grease Retainer

a. REmovar. Remove retainer as outlined in paragraph 1586.
b. InstartatioN. Install retainer as outlined in paragraph 158e.

160. Wheel Hub

a. Removar. Remove wheel and hub (par. 158b). Support brake
drum inside at hub, and drive out studs. Remove brake drum.
b. InsTarLaTiON. Assemble brake drum on hub. Install new

wheel studs.
Note. Lelt-hand thread studs are used in wheels for left side of vehicle.

Support studs and swedge shoulder over against tapered hole in hub.
Install hub on axle and mount wheel (par. 158¢).

161. Brake Drums

a. REmovaL. Remove wheel hub and drum as outlined in para-

graph 158a. .
b. Insrarcation. Install drum and wheel hub as outlined in

paragraph 158¢. Adjust brakes (par. 178b).
162. Steering Knuckle Housing Qil Seal

a. Removar. Raise front of vehicle. Remove screws holding oil
seal in place, and remove both halves of oil seal assembly (fig. 41).
b. INSTALLATION.

Note. Before installing new oil seal smooth spherical surface of axle with
aluminum oxide abrasive cloth.

Grease spherical surface of axle, also oil seal. Install seal in place so-
that ends fit snugly together, and tighten in place. Check lubricant
level in steering knuckle housing, and replenish if necessary (par. 4).
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163. Steering Tie Rod

a. Removar. Remove tie rod cotter pins and nuts from tie rod
ends. Drive out tie rod ends from steering arms, and remove dust
washers and springs.

b. InsrarLaTiON. Install dust washers and springs on tie rod ends.
Install tie rod ends in steering knuckle arm and bell crank, and secure
with nuts and cotter pins. Check wheel alinement; if out of aline-
ment notify ordnance maintenance personnel.

164. Drag Link Bell Crank

a. REMovaL. Remove cotter pin in front end of steering connecting
rod. Remove slotted adjusting plug (ball seat). Lift rod off bell
crank ball. Remove cotter pins and nuts on tie rod ends at bell
crank. Drive tie rod ends out of bell crank.

Note. Do not lose dust washers and springs.

Remove cotter pin in bell crank stud and remove nut, dust washer,
and thrust washer. Remove bell crank. Clean all parts in volatile
mineral spirits paint thinner. To remove bell crank stud, remove
thrust washer, and drive out tapered lock pin toward left front wheel.
Drive stud up out of axle.

b. Instarration. If bell crank has been removed, drive stud into
axle so that slot will line up with tapered pin hole. Drive tapered pin
into position, and stake edge of hole at large end. Install thrust
washer on stud. Lubricate roller bearings, and install on stud. Install
thrust washer, dust washer, nut, and cotter pin. Install steering
connecting rod. Install tie rod ends in bell erank arm, and secure each
with nut and cotter pin. Check front wheel toe-in.

165. Wheel Alinement (Toe-In)

a@. Caster aNDp CamBer. Caster is the backward tilt of the axle.
Camber is the outward tilt of the wheels at the top. If these condi-
tions require attention, notify higher authority.

b. Toe-in. Wheel toe-in is the difference in distance as measured
between the front wheels at the front and at the rear of the axle. To
adjust toe-in, set tie rod arm of steering bell crank at right angles to
front axle. Use straightedge or line against outside of left wheels, as
a guide. Adjust left tie rod so that left wheel is straight ahead.
While bell erank remains at right angle to axle, check right front
wheel, and adjust tie rod if necessary. Set toe-in of front wheels at
3/64 inch to 3/32 inch by shortening right tie rod approximately one
turn.
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166. Removal

Loosen wheel stud nuts. Raise front of vehicle, and support under-
frame side members at rear of spring pivot brackets. Remove wheels.
Disconnect brake line at front cross member (fig. 45). Remove
universal joint U-bolts at front axle. Jack up front springs. Remove
axle spring clip nuts and clips. Remove spring pivot bolt at rear end
of right spring. Remove jacks from under springs. Disconnect
steering connecting rod at bell crank. Install a jack between left
spring and frame. Spread spring until axle assembly will clear.
Move axle assembly to the right, and remove. Remove brake hose
from axle.

167. Installation

Attach brake hose at axle. Install axle assembly on springs.
Remove jack from between left spring and frame. Install right
spring pivot bolt. Position axle on springs. Jack up springs, and
install spring clips, plates, and nuts. Remove jacks from under
springs. Connect brake hose at cross member. Install dust cover on
bell crank, and attach steering connecting rod. Attach propeller
shaft. Draw universal joint U-bolts up evenly. Lubricate front
axle universal joints, and check axle lubricant (par. 36). Adjust
brakes if necessary (par. 178). Remove master cylinder inspection
cover on toeboard between foot pedals. Fill master cylinder, and
bleed brakes (pars. 179 and 181s). Replace master cylinder inspection
cover. Install wheels and adjust (par. 158). Lower vehicle to floor.

Section XIX. REAR AXLE

168. Description and Data

a. DescriprioN. The rear axle (fig. 44) is of the semifloating, single
reduction driving unit type, with hypoid gears. The differential
housing is offset to the right so that the propeller shaft has a straight
drive from the transfer. A cover is used on the rear of the differential

housing to permit inspection and cleaning.

b. Dara.
Makeand model _ __ . ___ - - . Spicer 44,
Drivegearratio___....____.__._.......... 538to1l.
e e e S e e e Hotchkiss (through springs).
IR NI i e s s e e e i e = S Semi-floating.
Road clearance_ . . _ .- _. - in,
Differential type.____ ... -._._._.... Two-pinion.
Differential bearings_. . _______________.. Tapered roller.
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A—HOUSING AND TUBE ASSEMBI
B-OIL SEAL

C—CONE AND ROLLERS -
D—CUP

E—SHIMS

F—SHAFT

G—BRAKE ASSEMBLY
H—GASKET

J—GREASE RETAINER
K—GREASE PROTECTOR
L—NUT

M—-LOCK WASHER

N—BOLT

P—~HUB AND DRUM ASSEMBLY
Q—KEY

R—WASHER

§—NUT

T—COTTER PIN

U—-HUB CAP "RA PD 3579

Figure 44. Rear arle—exploded view.

169. Maintenance

Correct any lubricant leakage. Lubricate differential and wh
bearings as required (par. 36). Keep vent cleared of dirt. Reple
damaged drums and hubs (par. 161). Keep all mounting bolts tig]
Report unusual noise to higher authority.

170. Axle Shaft

a. REmovaL. Place jack under axle housing, and raise wheel
that tire clears floor. Remove hub cap, cotter pin, axle shaft nut a
large Woodruff key. Remove hub and drum assembly. Remo
six bolts, lock washers and nuts attaching the grease protector, gres
and bearing retainers, and the brake assembly, and remove the shie
and retainer. Pull out the axle shaft using care not to lose the adju
ing shims (fig. 44). Remove bearing and oil seal.

b. InsrarLrLaTION. Install axle shaft in axle housing, rotating sh:
so that shaft will enter differential side gear, using care not to dama
inner oil seal. Install wheel bearing and shims (par. 171). Check 1
adjustment (par. 171). Install the brake assembly, grease protect:
grease and bearing retainers. Install wheel hub, axle shaft m
Woodruff key and cotter pin (fig. 44). Replace wheel hub ct
Lower vehicle to floor.
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171. Axle Bearings

With the hands, test end play by moving axle shaft in and out.
If bearings are correctly adjusted, end play of the axle shaft will be
just perceptible. The bearing adjustment shims (fig. 44), are placed
between the brake backing plate and axle flange as shown in figure 44.
Remove or install shims to adjust the bearings to provide 0.003 in
to 0.007 in end float of the axle shaft.

172. Wheel Bearing Grease Retainer

@. REmovaL. Remove retainer as outlined in paragraph 170a.
b. InstarLaTioN. Install retainer as outlined in paragraph 1706.

173. Wheel Hub

a. Removarn, Remove wheel and hub as outlined in paragraph
204a. To remove brake drum from hub, support brake drum at
hub, and drive out studs.

b. InstaruaTion. Place brake drum on hub. Install new wheel
studs.

Note. Left-hand thread studs are used in wheels on left side of vehicle.
Support studs and wedge shoulder over against tapered hole in
hub. Install hub on axle and mount wheel (par. 2044). Tighten
wheel stud nuts securely. Check brake action,

174. Brake Drum

a. REmovarL. Remove wheel hub and drum as outlined in para-
graph 204a.

b. Instarration. Install drum and wheel hub as outlined in
paragraph 2045,

175. Rear Axle Replacement

a. Loosexy WHEEL Stup Nurs. Raise rear of vehicle and support
underframe side mem er just ahead of spring pivot brackets. Remove
wheels. Remove universal joint U-bolts at rear axle. Disconnect
brake hose at frame cross member. Remove brake hose at axle.
Place jack under each rear spring. Remove spring clip nuts, clips,
and plates. Remove jacks from under springs, place between frame
and spring, and spread spring. Remove axle, sliding it to left until
right end clears spring, then slide to right and remove.

b. Instarrarion. Install axle assembly on springs. Remove jacks
from between springs, and place under each spring. Position axle
on springs. Install spring clips, plates, lock washers, and nuts.
Tighten nuts securely. Remove jacks from under springs. Attach
propeller shaft. Draw universal joint U-bolts up evenly. Attach
brake hose at axle, then at frame cross member. Check axle lubricant.
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Remove master cylinder inspection cover on toe-board between foot
pedals. Fill master cylinder, and bleed brakes (par. 181s). Replace
master cylinder inspection cover. Adjust brakes if necessary (par.
178b). Install wheels. Lower vehicle to floor.

Section XX. BRAKES
176. Description and Data

a. Descriprion. The service or foot brake system is of the
hydraulic type with brakes in all four wheels (fig. 45). The parking
or hand brake is cable controlled and mounted on the rear side of the
transfer (fig. 23). The service or foot brakes are of the two-shoe,
double-anchor type. The brake pedal, through a connection, operates
a piston in the master eylinder to force brake fluid through the lines
to the brake cylinders in the wheels. The fluid enters the wheel
cylinders between two pistons of equal diameter, forcing them apart
to apply the brake shoes against the drums. Releasing the brake
pedal permits the brake fluid to flow back through the lines to the
master cylinder. Adjustments are provided to compensate for wear
of the brake linings. The hand brake is designed for parking the
vehicle, or as an emergency brake. The hand brake lever is located
at the center of the instrument panel. Pulling out on the lever draws
a flexible cable through a conduit to actuate the brake shoes at the
rear of the transfer case.

b. Dara.

Service brakes:
e . e e S Hydeals,
BEas o Sl Lt o Moa R Sfeead, ol R i) MG
il T T e SR S B e g 1% pt.

Master cylinder:
WD . e e i e cannane e Rosatvelr 3ol Sylindes:
D e e LR, ¢ g St [ o BN Yy 1 in,

Wheel eylinders:
G e I R Straight bore.
Size:

R o R e e T 1in
T M A s ST S L Min

Brake shoes:
Lining length-forward shoe (moulded)___ 1075 in.
Lining length-reverse shoe (moulded) .. __. 699 in.
5 VA R et ] L SO 1% in
Thiskneme " - 0 g R i e 7% in

Hand brake:
BWDE . e e e P s el Mechaniecal, internal ex-

panding.

i R T e STl L S 1% in.
gl T N e AN SR, ol e % in
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177. Maintenance

The service or foot brakes require periodic checking of the brake
fluid supply in the master cylinder. Keep master eylinder supplied
with fluid to avoid air entering the lines. Wheel bearings and brakes
must be properly adjusted to provide emergency stops. All brake
lines, hoses, and connections must be tight and leakproof. Scored
brake drums or saturated brake linings must be replaced. Clean
brake drums when wheels are removed. Brake anchor bolt and

eccentric adjustment bolt lock nuts must be kept tight. Brake

backing plate screws and axle spring clips must be kept tight. Brake
pedal must have %-inch free travel to assure full release of brakes.
Brake control linkage must be free to operate, and should be inspected
periodically for condition.

178. Service (Foot) Brakes

a. ApjustMENT (MiNor). Adjust brake pedal free play to one-half
inch by lengthening or shortening brake master eylinder eye bolt.
Set lock nut securely. Raise vehicle until tires clear floor.

Note. Do not adjust brakes when drums are hot.

Loosen eccentric lock nut on forward shoe of one brake (fig. 46).
Place wrench—41-W-086 on eccentric so that handle extends up.
Rotate wheel, and turn wrench handle toward wheel rim, or forward,
until brake drags. Turn wrench in opposite direction until wheel
turns freely. Hold wrench on eccentric, and tighten lock nut.
Loosen eccentric lock nut on reverse shoe. Place wrench on eccen-
tric with bandle up. Rotate wheel, and turn wrench toward wheel
rim, or to the rear, until brake drags. Turn wrench in opposite
direction until wheel turns freely. Hold wrench on eccentrie, and
tighten lock nut. Make the same adjustment on the other wheel
brakes. Replenish brake fluid in master eylinder (par. 179). Lower
vehicle to floor.  Apply brake pedal to test brakes.

b. ApsustmeNT (Masor). Adjust brake pedal free play to one-
half-inch by lengthening or shortening brake master cylinder eye
bolt. Set lock nut securely. Raise vehicle until tires clear floor.

Note. Do not adjust brakes when drums are hot.

Remove wheel stud nuts, and remove wheels from hubs. Insert
0.008-inch thickness gage through slot in brake drums, and turn
drum so that gage is at upper (toe) end of forward brake lining.
Note. Check clearance 1-inch from end of lining.

Loosen eccentric lock nut on forward brake shoe. Place wrench on
eccentric so that handle is up, and turn wrench handle toward wheel
rim, or to the rear, until 0.008-inch clearance is obtained by fee of
gage. Hold wrench on eccentric, and tighten lock nut. Remove
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Fiqure 46. Brake adjustment with wrench—/41-W-986.

0.008-inch thickness gage, and insert 0.005-inch gage in slot. Turn
brake drum so that gage is at lower (heel) end of forward brake shoe
lining. Loosen lock nut on anchor pin of forward shoe. Place
wrench on anchor pin with handle down, and punch marks on ends
of anchor pins toward each other; turn wrench toward rim, or for-
ward, until 0.005-inch clearance is obtained by feel of gage. Hold
anchor pin and tighten lock nut. Turn brake drum so gage is at lower
end of reverse brake shoe lining. Loosen anchor pin lock nut on
reverse shoe. Place wrench on anchor pin with handle down, and
punch mark on end of anchor pin toward other anchor pin; turn
wrench handle toward rim, or to the rear, until 0.005-inch clearance
is obtained by feel of gage. Hold anchor pin and tighten lock nut.
Follow same procedure on the other three brakes. Check amount of
fluid in master cylinder (par. 179), and apply foot brake pedal to
test brakes. Bleed brakes if soft pedal is experienced (par. 181s).
Install wheel. TLower vehicle to floor. : |

c. REMovAL oF BrakE Suoms Axp Lininags. Raise vehicle. " Re- .

move wheel hubs (par. 1586). Loosen eccentric lock nuts (fig. 46).
Turn eccentric so that low side is against the shoes. Install brake
cylinder clamp to hold pistons in place. Remove brake shoe return
spring. Remove anchor pin nuts, lock washers, anchor pins, and
anchor pin plate from backing plate. Remove brake shoes. Remove
brake shoe anchor pin cam. Inspect exterior of wheel brake cylinder
for leakage of brake fluid. If leakage is apparent, replace cylinder
assembly (par. 180).
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d. INSTALLATION OF BRAKE SHoEs anD Linings. Install cam in
brake shoes. Install anchor pin plate on anchor pins; install pins in
brake shoes, and mount assembly on brake backing plate.

Note. Forward shoe has longest lining.

Install brake return spring, and remove brake cylinder clamp. In-
stall brake anchor pin lock washers and nuts.

Note. Turn brake anchor pins so that punch marks on ends are toward each
other. Do not tighten anchor nuts.

Install hubs (par. 158¢). Make major brake adjustment (b above).

179. Master Cylinder

a. REmovaL. Raise hood and disconnect battery ground at bat-
tery terminal. Remove vent tube (fig. 47). Remove two bolts hold-
ing master cylinder shield and remove shield. Pull stop light switch
wires out of terminal on switch. Remove stop-light switch. Remove
outlet fitting screw. Remove master cylinder front screw attaching
cylinder to frame. Remove master cylinder rear bolt nut. Remove
cotter pin holding master cylinder tie bar on pedal cross shaft. Re-
move master cylinder boot (fig. 47). Remove master cylinder and
tie bar. Remove tie bar from master cylinder.

b. InstaLraTiON. Fill master cylinder with brake fluid. Install
tie bar and rear bolt on master cylinder, and install master cylinder
in frame with tie bar on pedal shaft. Install cotter pin in pedal shaft.
Install eye bolt link in cylinder. Install master cylinder front screw,

Figure 47. Brake master cylinder.
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and tighten rear bolt. Install master cylinder boot with drain hole
down. Install outlet fitting bolt. Install stop light switch. Insert
stop light wires in terminals. Install master cylinder shield with two
bolts. Bleed brakes (par. 181s). Attach battery ground cable.
Lower hood and hook.

180. Wheel Cylinder

a. REMovaL. Raise vehicle so that tire clears floor. Remove wheel
and hub (par. 158)) Remove brake shoe return spring. Spread
shoes until clear of brake cylinder. Disconnect brake tube at back-
ing plate. Remove two screws holding cylinder to backing plate, and
remove cylinder.

b. InstarraTion. Place cylinder in position on backing plate, and
attach with two screws and lock washers. Attach brake tube. Enter
brake shoes in slots of cylinder pistons. Install brake shoe return
spring. Replace wheel and hub (par. 158¢). Bleed brake (par. 181s).
Apply foot brake pedal to test brakes. If soft pedal is experienced,
bleed all brakes. Lower vehicle to floor.

181. Flexible Lines, Hoses, and Connections

a. RemovaL or BRaxke Hoske ar FroNTt WaEELS (fig. 45). Remove
brake tube connections at each end. With screwdriver slip hose lock
off ends of hose fitting, and remove hose.

b. InstaLLaTiON OF BrAKE HosE ar Front WheeLs (fig. 45).
Place hose in brackets and drive locks into place in the fittings. At-
tach brake tube connections. Bleed brake. Press brake pedal; if
soft pedal is experienced, bleed all brakes (s below).

¢. REmovar of BRakeE Hose AT FrRaME AxD Front AxLE (fig. 45).
Remove brake tube connection at frame bracket, upper end of hose.
With screwdriver, remove hose spring lock from fitting at bracket.
Remove fitting from bracket. Unscrew brake hose lower fitting from
T-connection on axle and remove.

d. InstarraTioN oF Brake Hose AT Frame axp FroNt AXLE
(fig. 45). Screw brake hose lower fitting into T-connection on axle.
Insert upper fitting into bracket, and install spring lock. Attach
brake tube connection. Bleed both front brakes (s below). Press
brake pedal; if soft pedal is experienced, bleed all brakes (s below).

e. REmMovaL oF REar Brake Hose (fig. 45). Remove brake tube
connection frame cross member. With screwdriver, drive brake hose
spring lock off hose fitting. Remove hose from frame. Unscrew hose
fitting from T-connection on rear axle housing.

f. InstaLLaTION OF REAR Brake Hose (fig. 45). Screw brake
hose into T-connection on rear axle housing. Insert hose fitting into
frame, and drive spring lock into fitting. Attach tube connection.
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Bleed both rear brakes (s below). Press brake pedal; if soft pedal is
experienced, bleed all brakes (s below).

g. REmovar or Master CyLinper 1o Front Hose Brake TLBE
(fig. 47). Remove eclip from [rame. Disconnect tube from brake
hose fitting (frame to axle). Disconneet tube from master evlinder
connection and remove tube. '

h. Insravvarion or Masrer Cyrninper to Front Hose Braxe
Tuse (fig. 47). Connect tube at master cylinder. Connect tube at
brake hose (frame to front axle). Install tube clip at frame. Bleed
front brakes (s below). Press brake pedal; if soft pedal is experienced,
bleed all brakes (s below).

i. Removar or Master Cyuinper 1o Rear Hose Brake Tuse
(fig. 47). Remove clip on underside of frame rear cross member.
Remove clip on frame side member. Disconnect tube at rear brake
hose. Remove master cylinder shield. Disconnect tube at master
eyvlinder. Withdraw tube to rear of vehicle.

7. Instavcarion oF Master Cyrninper 1o REAr Hose Brake
Ture (fig. 47). Install tube in frame side member. Connect tube
to master cylinder, and install master eyvlinder shield. Install tube
in frame rear cross member, and attach to hose fitting. Install tube
clips on frame side member and rear cross member. Bleed rear
brakes (¢ below). Press brake pedal; if soft pedal is experienced,
bleed all brakes (s below).

k. REmovar oF TeE ro LeErr Froxt Hose Brake Tuse (fig. 45).
Disconnect brake tube at tee connection. Disconnect tube at brake
hose fitting and remove tube.

[. IxsravLrarioNn or Tee To LErr FroxT Hose Brake Tuse (fig.
45). Connect brake tube at tee connection. Connect tube at hose
fitting. Bleed left brake (s below). Press brake pedal; if soft pedal
is experienced, bleed all brakes (s below).

m. Removawn or TeE 1o Rigar FronT Hosk BrakE Tuse (fig. 45).
Remove clips and clamps on axle. Disconnect tube at tee connection.
Disconnect tube at hose fitting and remove tube.

n. InsravraTion or Tee To Ricar Front Hose Braxe Tuse (fig.
45). Connect brake tube at tee connection. Connect tube at brake
hose fitting. Install clips and clamps on axle. Bleed right front
brake (s below). Press brake pedal; if soft pedal is experienced,
bleed all brakes (s below).

o. REmovaL or Front WrHEEL CyrLinper 10 Hose Brake Tuse
(fig. 45). Disconnect tube at brake hose. Disconnect tube at wheel
evlinder and remove tube,

p. InstarLarion oF Front WaEeEEL CyLinper 1o Hose BrRAKE
Tuse (fig. 45). Attach brake to wheel cylinder. Attach tube to
hose fitting. Bleed brake (s below). Press brake pedal; if soft pedal
is experienced, bleed all brakes (s below).
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q. Removar or Tee to Riaur Rear Braxe Tusk (fig. 45). Dis-
connect brake tube at tee connection. Disconnect tube at wheel
cylinder. Remove tube clamp on axle. Bend tube slightly and
remove.

r. InstarraTioN oF TeE To REArR Brake Tusk (fig. 45). Attach
brake tube to wheel eylinder. Attach tube to tee connection. Install
clamp on axle. Bleed brake (s below). Press brake pedal; if soft
pedal is experienced, bleed all brakes (s below).

¢. BLeepixe Brakes. Remove screws holding brake master cylin-
der inspection cover to toeboard between foot pedals and remove
cover. Reach through hole, and clean around master cylinder filler
cap. Remove cap and fill master cylinder with brake fluid. Replace
cap temporarily. Clean all bleeder connections at wheel cylinders.
Attach bleeder hose to right rear wheel cylinder bleeder serew, and
place end in a glass jar or bottle so that the end is submerged in brake
fluid. Open bleeder screw a three-quarter turn. Press brake pedal
by hand, allowing it to return slowly. Continue action until air
bubbles cease to appear at end of bleeder hose.  Tighten bleeder serew
and remove hose. Follow the same procedure on the right front
brake, then the left rear, and finally, the left front brake. Replenish
master eylinder brake fluid supply. Install filler cap and inspection
COVEr.

182. Parking (Hand) Brake
(Fig. 48)

@. ApsustmMeNT. Place hand brake grip in released position.
Check brake levers to see that cable is free and released. Rotate
the brake drums until one pair of the three sets of holes are over the
shoe adjusting screw wheel in the brake. Use the edge of the holes
in the brake drums as a fulerum for a suitable adjusting tool or screw-
driver to rotate each noteched 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 the adjusting screw
wheel to secure proper running clearance between the shoe and the

drum.
" b. Removar. Remove the four universal joint flange attaching
nuts and lower the propeller shaft. Remove the retracting spring
clevis pin and the spring clip. Remove the cotter pin, the nut and
washer from the transfer output shaft. Remove companion flange
and brake drum. Remove the two brake shoe retracting springs and
brake shoes.

e. Instartation. Place a light film of grease on the brake actuat-
ing cam and install the shoes. Install the black shoe return spring
next to the cam and the yellow spring next to the notched adjusting
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Figure 48. Parking (hand) brake.

wheel screw. Place the brake drum and universal joint flange in
position, and install the transfer output shaft washer, nut and cotter
pin. Tighten the clevis lock nut. Connect the propeller shaft. Install
retracting spring clip, clevis pin and cotter pin. Install the retracting
spring link and spring. Adjust brake as outlined in @ above.

Section XXI. SPRINGS AND SHOCK ABSORBERS

183. Description and Data

a. Description. All the springs are semi-elliptic leaf type (figs. 49
and 50), with double wrapped eyes. Each spring has four rebound
clips which serve to hold the leaves in alinement and hold the leaves
together to take the rebound. Threaded U-bolt shackles (fig. 51)
mount the front end of the front springs and the rear end of the rear
springs. Left-hand thread shackle and bushings are used in the spring
eye of the left front and right rear springs. These shackles have a
small forged bar on the lower shank and the bushings have a groove
cut around the hexagon head. A pivot bolt (fig. 52) is used to mount
the rear end of the front springs and front end of the rear springs to
the frame bracket. The shock absorbers are hydraulic cylinder,
direct-acting, two-way control units and are mounted in rubber
bushings. These units are nonadjustable and nonrefillable.
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b. DATA.

Front springs:

Length-center line of eyebolts___________________ 36%4 in.
WD S S B e e e N T e R 13 in.
Number ol JeRves. o r i s i B L R Il aes 10.
fBushed-ayes- o orn e el R S e rear.

Rear spring:
Length-center lineof eyes_ _ . .__ .. __________ 42 in.
Wadth sl s oawraiat o T s e s I e 1% in
Numberof lefves: .2 (o YiEch Saa Ll i L 11.
Bushedieyeoae -t 0 7 Lo o e e A front.

Shock absorbers:
O T L e a e M R L o Hydraulic.
AGtion .o oo sl e SRR S taL, L s Double.
Langth-oompressed front .. ol Sl LSl GCE 101%s in.
Length-compressed rear_ - ... .. ... _--l_._._. 1013 in.
tength-extonded front_ .- . . -u..... o T liva o 17%s in.
Eangthextandet Yaak. . . - oo DT il TR hans 17%s in.
ABtRble = oo e el e e T T no.
Reblihle: "= oo it o vt i e no.
T T i e G SRR s i S S S L Rubber bushings.

184. Maintenance

The springs and shock absorbers should be inspected periodically
for wear and breakage. The spring shackles should be lubricated in
accordance with the lubrication order (fig. 9). The spring pivot ends
require no lubrication. The shock absorbers require no attention
except to replace inoperative or damaged units and worn rubber
mounting bushings.

Figure 49. Rear spring mouniing.
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 cup pate” SPRING CLP
: NI PIVOT BOLT:

Figure 50. Front spring mounting.

185. Spring Shackles and Pivot Bolts

a. REmovaL or Prvor Borr. Raise vehicle frame until tires just
rest on the floor. Remove pivot bolt nut and drive out the pivot
bolt (fig. 52).

b. InsTarraTION OF Prvor Bour. Line up holes in spring bracket
and spring and drive pivot bolt in place. Install nut and tighten
securely.

c. REMovaL oF SpriNnG SHACKLES. Raise vehicle frame until tires
just rest on floor. Remove shackle bushings (fig. 51).

Note. Left-hand threaded bushings are used in spring end of shackles on left
front and right rear springs.

d. INsraLLATION OF SPRING SHACKLES. Install shackle grease seal
retainer and grease seal over threads and up to shoulder. Insert the
shackle through the frame bracket and spring eye, giving careful
attention to the proper threads. Hold shackle tightly against frame
and start upper bushing running in about half-way. Then start lower
bushing, holding shackle tightly against spring eye and run in half-
way. Then alternately tighten bushings until upper bushing is tight
against frame bracket and lower bushing is about %, inch away from
spring eye. Lubricate and try flex of the shackle. This must be
free. If tight, remove bushing and reinstall.

186. Springs

a. REMovaL. Remove spring shackle and pivot bolt (par. 185a
and ¢). Remove four axle clip nuts and lock washers. Remove
spring plate and remove spring.
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SHACKLE BUSHING RIGHT-HAND THREAD
SHACKLE GREASE SEAL

SHACKLE GREASE SEAL RETAINER
SHACKLE U-BOLT
SPRING ASSEMBLY

SHACKLE BUSHING LEFT-HAND THREAD RA PD_305279

Figure 51. Shackle end of spring.

SPRING ASSEMBLY
NUT

RA PD 357864
Figure 52. Pivot end of spring.
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Figure 53. Shock absorbers.

b. InstarraTION. Install pivot bolt (par. 1856 and fig. 52) and
spring shackle (par. 185d). Raise vehicle by frame spring center bolt
sets in place on axle saddle. Install spring plate with clips, lock wash-
ers, and nuts.

Note. Clip nuts to be tightened to 50-55 foot-pounds; pivot bolt nut to 27-30
foot-pounds.

187. Shock Absorbers

a. RemovaL. Remove nuts holding upper and lower washers
against the rubber bushings on shafts. Remove washers and pull off
shock absorbers and bushings (fig. 53).
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b. InstaLvaTION. Install inner rubber bushings on upper and lower
shafts. Install shock absorber and outer bushings and flat washers.
Install nuts and tighten until bushings show compression behind
washer (fig. 53).

Section XXII. STEERING SYSTEM
188. Description and Data

a. Descriprion. The steering gear (fig. 54) is of the conventional
type, mounted on the left frame side member, and connected to the
front axle steering bell crank by a Pitman arm and steering connecting
rod (fig. 54). The steering gear is of the cam and lever type with a
variable-ratio cam. The steering wheel is of the 3-spoke, safety type,
with a 17%-inch diameter. The steering connecting rod is of the
adjustable, ball-and-socket type.

b. Dara.
Malke and miodels s il ahe Sra S iet T e Ross T-12.
N el D G e L SN T o Cam and twin pin lever.
L Toaite s SR E A S S U R s L o B Variable; 14-12-14 to 1.
LT e AU S e L I e e 3-spoke; safety type; 17% inch.

GEAR ASSEMBLY

L e
'STEERING DRAG LINK |
BELL CRANK  \

— KNUCKLE

RA PD 357858

Figure 54. Steering system.

189. Maintenance

a. Maintenance consists primarily of proper lubrication (par. 36)
and periodic inspection in accordance with preventive maintenance
procedures (table II) to include the Pitman arm and steering connect-
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ing rod (fig. 54). A systematic inspection for steering troubles
follows:

(1) Equalize tire pressures and set car on level floor.

(2) Inspect kingpin and wheel bearing for looseness (par. 1

(3) Check wheel run-out.

(4) Check for spring sag.

(5) Inspect brakes and shock absorbers.

(6) Check steering assembly and connecting rod.

(7) Check toe-in (par. 165).

(8) Check toe-out on turns.

(9) Check tracking of front and rear axle.

(10) Check frame alinement.

b. If steering difficulty is experienced after checking and co

the above items, report to ordnance maintenance personnel as
trouble is no doubt due to improper wheel balance, caster, cam

kingpin inclination.
190. Steering Drag Link
(Fig. 54)

a. REmovaL. Pull cotter pin at each end of rod. Unserew
and remove rod.

b. InstarraTion. Correct end of steering drag link to be at
so front axle bell erank will have the lubrication hydraulie fitting to
right. Install safety plug, spring, and ball seat in this end of
Install rod on bell erank ball. Tnstall adjusting plug. Serew plug
firmly against ball, back off one-half turn, and lock with cotter
Insert ball seat in other end of rod. Install rod on steering Pi
arm. Install second ball seat, spring, safety plug, and adjusting
in order. Serew plug in firmly against ball, back off one-half
and lock with cotter pin. Lubricate with high pressure gun.

191. Steering Wheel

a. RemovaL. Raise hood, remove horn wire at steering
terminal, and tape end so it will not ground. Remove steering
nut, and lift off horn button. Pull steering wheel off with steers
wheel puller—41-P-2954.

b. InstaLratioN. Set front wheels straight ahead. Install st
wheel so that one spoke of wheel is in vertical position above st
post. Drive wheel down on post. Install horn button and st
wheel nut. Untape horn wire, attach to steering post terminal.
horn, and lower hood.
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RA PD 357885

Figure 565. Steering wheel removal.

192. Steering Pitman Arm
(Fig 54)

a. REmovarL. Remove Pitman arm nut and lock washer Remove
Pitman arm by using wedge type Pitman arm remover, or as follows:
Drive a chisel between the arm and the steering gear case at the front
side, and using a bar, strike rear side of arm to loosen it on the tapered
serrations. Pull cotter pin in rear end of steering connecting rod, and
remove adjusting plug. Take steering drag link off Pitman arm ball.

b. InstaLrATION. Turn steering wheel maximum distance to right;
turn wheel to left, and count turns. Turn wheel to right exactly
one-half of the turns. Install steering drag link on Pitman arm
(par. 190b). Set front wheels in straight-ahead position, and install
Pitman arm on steering gear. Install lock washer and nut. Tighten
nut securely. Lubricate connecting rod hydraulic fitting.

193. Steering Gear

a. REmovar. Raise hood and tie to windshield. Disconnect the
Pitman arm (fig. 54) from the steering drag link rod. Disconnect
the horn wire by removing the two screws at steering column. Re-
move the oil gage sending unit. Disconnect the brake master cylinder
vent tube (fig. 47). Remove the clutch and brake pedal pads.
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Remove the brake cylinder floor inspection cover on the floor board
(fig. 5). Remove the steering post bracket at the instrument panel.
Remove bolts attaching the steering gear housing to the frame.
Depress the brake pedal as far as possible and pull the assembly
through the toeboard opening.

b. InsTarLLaTioN. Check steering gear lubricant; replenish if neces-
sary. Insert upper end of steering gear through toeboard, and
position in chassis. Install steering gear to frame bolts, but do not
tighten. Install steering column floor seal, retainer and screws.
Install steering column over tube, with horn contact brush opening up.
Tighten steering column clamp. Install horn, and tighten screws.
Attach steering colamn bracket, and tighten steering gear to frame
bolts. Install steering wheel (par. 1915). Install steering connecting
rod (par. 190b). Replace the steering column cover plate on the
toeboard (fig. 5). Install the oil gage sending unit. Check operation
of horn and lights. Lower hood and lock.

e

N ADJUSTING SCREW

X

IR LOCK NUT

Figure 56. Steering gear adjustment.
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¢. ApsustmenT (fig. 56). Loosen lock nut on side adjusting screw.
With front wheels straight ahead, adjust screw for minimum backlash
of studs in cam groove. Tighten lock nut. For other adjustments,
report to higher authority.

Section XXIIl. BATTERIES AND LIGHTING SYSTEM
194, Description and Data

a. DESCRIPTION.

(1) Batteries and cables (fig. 57). Two 12-volt, lead and acid
type batteries, connected in series, supply 24-volt primary
current for vehicle operation. These batteries will not be
damaged when under water and have a special plug which,
when sealed properly, prevents entrance of water in battery
cells, The terminals are waterproofed by a thick coating
of heavy grease, after installation. Waterproof cables are
used to connect battery to starter.

(2) Headlights. Service headlights, mounted in radiator guard
(fig. 58) are waterproofed, double filament, sealed beam
type. Upper and lower headlight beams are selected by a
foot-operated dimmer switch.

(3) Black-out driving light. Black-out driving light (fig. 59),
mounted on the forward section of the left fender, is a
waterproof, sealed beam type. The black-out driving light
is controlled by light switch (par. 216¢) and furnishes a
diffused, low intensity light.

(4) Black-out marker light. Black-out marker lights (fig. 60)
are waterproofed and mounted on the radiator guard directly
below the headlights. These lights are controlled by a light
switch (par. 22).

(5) Stop and tail lights. The stop and tail lights (figs. 61 and
62), mounted at rear corners of truck, consist of two water-
proof units—right-hand and left-hand assemblies. The
right-hand light incorporates a black-out stop lamp in upper
portion, and a black out tail lamp in lower portion. The
left-hand light incorporates a combination stop and tail
lamp in the upper portion, and a black-out tail lamp in the
lower portion.

(6) Trailer connection. A four-terminal connector (fig. 63) 1s
mounted at rear of vehicle, left of hinged tail gate. This
connector provides means of connecting stop and tail lights
on trailer with those on vehicle.
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HOUSING ASSEMBLY

~ LAMP UNIT _ASSEMBLY “

_ SHIELD
DOOR ASSEMBLY

Figure 58. Head lamp replacement.

Figure 69. Black-out driving lamp unit replacement.
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A PD 357883

Figure 60. Black-out marker lamp replacement.

Figure 61. Tail and stop light replacement.
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Figure 62. Tail lamp replacement.

(7) Slave-battery receptacle. The slave-battery receptacle is
located on the right fender (fig. 63). The receptacle is wired
in parallel with batteries. It is used to charge the batteries
from an external source or to connect additional electrical
power from an external source to operate electrical com-

ponents.
(8) Radzo receptacle. The radio receptacle is located in the body

compartment on the body side of the right seat (fig. 64), and
provides power connection for radio.

b. BATTERY DATA.

e et T DR iR ol SR NI et D el St S S R AR Auto-lite.
Rladalieie e o e SRR e i e S e 2HN.
NGHBpE T e e e T Tl 12.
DA S e A e R L S N e i R R S P 11

2.

Nherarbatteries Uaeck == -0 - oo il Ll o
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Figure 64. Radio receptacle.

195. Batteries and Cables

@. MAINTENANCE.
(1) Specific gravity test. Specific gravity testing of the battery

electrolyte (battery fluid) determines the state of charge in
each cell. Use a hydrometer and thermometer and correct
hydrometer reading for temperature in accordance with
table IV (par. 244). A corrected specific gravity reading of
1.285 in each cell indicates a fully charged battery. A
specific gravity reading 1.225 or less in each cell indicates
that battery must be recharged or replaced.

(2) Adding water. The water in the electrolyte solution will

evaporate at high temperatures or with excessive charging
rate. Inspect the electrolyte level and add distilled or clean
water when necessary.

(3) Cleaning. Battery case must be kept cleaned. Keep battery

terminals and posts clean. Clean battery carrier and post
when corroded with an alkaline solution such as ammonia
or a solution of bicarbonate of soda and water. After foam-
ing stops, flush top of battery with clear water. If terminals
and cable clamps are corroded, disconnect and clean in same
manner.

b. REMOVALL.
(1) General. There are two batteries used to provide power for the

vehicle. One is located on the right front fender splasher
inside the hood. For removal and installation instructions,
it is referred to as battery “A”. The second battery is
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located on the right side of the cowl. For removal and instal-
lation instructions, it is referred to as battery “B”’.

(a) Battery “A.” Release fasteners securing top of battery
box. Remove “positive’” and “negative’” cables. Remove
two wing bolts securing battery box bracket to battery
box (fig. 65). Remove two wing bolts securing battery
hold down cover. Remove battery.

(b) Battery “B.” Open battery box door. Remove ‘posi-
tive’”’ and “negative’” cables. Remove two wing bolts
securing battery hold down cover. Remove battery.

Figure 65. Battery box bracket.

¢, INSTALLATION.

(1) Battery “A.” Place battery in battery box. Install two wing
nuts securing battery. Install two wing bolts securing battery
box bracket to battery box. Install “positive’” and “nega-
tive”’ cables to proper terminal posts. Grease terminals and
test (d below). Grease terminals, test installation (d below),
and close cover.

(2) Battery “B.” Place battery in battery box. Install two wing
nuts securing battery. Install “positive” and ‘“negative”
cables to proper terminal posts. Grease terminals, test
(d below), and close cover.
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d. Testing Barrery InstarraTion. Test installation by turning
on ignition switch and head lights. If charge indicator needle shows
discharge, battery installation is correct. If needle shows charge,
reverse battery cables.

196. Headlights

Adjustment of the headlights is readily accomplished with a head-
light aiming chart. The headlight beam direction is adjusted by
two screws, one at top and one on side. Inflate all tires to recom-
mended pressure. Set vehicle so headlights are 25 feet away from
chart and center line of vehicle is in line with center line of chart. To
determine center line of vehicle, stand at rear and sight through wind-
shield down across cowl and hood. Turn on headlight upper beam,
cover one headlight, and observe location of upper beam on chart.
Adjust headlight so that center of bright light area is on intersection
of vertical and horizontal lines. Cover headlight just aimed, and
adjust other in same manner.

197. Black-Out Driving Light
(Fig. 59)

a. Lamp Unxir REmovar. Remove three door retaining screws and
remove door. Pull sealed beam lamp unit forward, remove con-
nectors, and disconnect cables at connector.

b. InstarLaTION. Connect cable at connectors and position con-
nectors in clips. Position sealed beam lamp unit in body. Install
door and insert retaining screws.

198. Black-Out Marker Lights
(Fig. 60)

a. Laup Removar. Remove radiator guard (par. 78). Remove
two screws from door. Remove door and waterproof gasket. Push
lamp in and turn counterclockwise to remove lamp from socket.

b. Lamp INstarLaTion. Insert lamp in socket and turn clockwise to
lock. Test lamp by turning on light switch. Install waterproof
gasket, cover and tighten two retaining screws. Replace radiator
guard.

199. Stop and Tail Lights
(Figs. 61 and 62)

a. Lamp REmovaL. Remove screws from door. Remove door
assembly and waterproof gasket. Push lamp in and turn counter-
clockwise to remove lamp from socket.

b. Laxp INstaruaTioN. Insert lamp in socket and turn clockwise to
lock. Test lamp by turning on light switch and depressing brake
pedal. Install waterproof gasket, cover, and tighten retaining screws.
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200. Trailer Connector (Intervehicular Receptacle)
(Fig. 63)

a. Removar. Remove four nuts, lock washers and bolts attaching
trailer connector to mounting. Disconnect cables at connectors
behind trailer connector. Push trailer connector to rear and remove.

b. InstarraTion. Connect cables at connectors behind trailer
connector. Position trailer connector in mounting and secure with

bolts, lock washers, and nuts.

201. Slave-Battery Receptacle
(Fig. 63)

a. RemovarL. Remove four cap serews from receptacle flange.
Pull receptacle out and disconneet cables at connectors,

h. InstarnaTioN. Connect cables to receptacle at connectors.
Place receptacle in position, install four cap screws, and secure.

202. Radio Receptacle
(Fig. 64)

a. Removar. Remove right front seat (par. 233¢). Remove four
nuts, lock washers, and bolts securing radio receptacle to mounting
bracket. Remove receptacle from bracket and disconnect cables at

connectors.
b. Ixstarrarion. Connect cables to receptacle at connectors.
Place receptacle in position. Secure with four bolts, lock washers, and

nuts,

Section XXIV. WHEELS AND TIRES

203. Description

a. WaEELs. The conventional disk type wheels are attached to
hub with five nuts. All wheels are interchangeable.

b. Tires axp Rius. Standard military type pneumatic tires are
mounted on safety type rims.

204. Wheels

a. Removar. Loosen wheel stud nuts. Jack up wheel to be re-
moved, until tire clears ground. Remove five wheel stud nuts and
remove wheel.

b. InstarraTion. Install wheel and tire assembly on hub and in-
stall five wheel stud nuts. Tighten wheel stud nuts evenly with
wrench provided. Lower jack. Check tightness of wheel stud nuts,
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205. Tires and Rims

a@. Tire INFraTION. Standard tire inflation pressure for highway
driving is 28 psi; for cross country driving, 22 psi; for driving in sand,
15 psi.  Pressure in all tires must be equal.

Note. Take tire pressure reading when tires are cold; do not reduce tire pres-
sure of overinflated hot tires.

b. Tire Removar. Jack up vehicle and remove wheel (par. 204a).
Completely deflate tube by removing valve core. Use tire iron to
dislodge bead of tire from rim. Remove tire and tube from rim.

e. Tire INsraLLaTiON. Place tube in tire and inflate enough to
hold tube in place. Install tire on rim. Inflate to proper tire pres-
sure, Install wheel (par. 204f).

Section XXV. WINCH
206. Description and Data

a@. DescriprioN. The winch is a horizontal drum type unit
mounted between the frame side members in front of the radiator
guard (fig. 66). It is driven from a power take-off assembly mounted
on the rear of the transfer. Two drive shaft assemblies, with a univer-
sal joint at each end, and a center hanger bearing mounted to the bell
housing direct the power to the winch assembly along the left side of
the engine. The power take-off is engaged and disengaged by a shift
lever between the front seats. The winch drum can be disengaged by
lifting up slightly on a lever on the right side of the winch to permit
unreeling the cable.

b. Dara.
B e L e B .- Ramsey,
L R R A AR L
T R L N TRl LI e e ENCGE it T
S T T e . L S S S IR ST . ciissd=s 5500 The.
L a LR R 150 ft of %g in

207. Maintenance

Very little attention is required except to see that the winch and
drive are properly lubricated (par. 208). Condition of the drive
shafts and universal joint should be checked regularly for wear and
damage.

208. Lubrication

The power take-off assembly is lubricated by the transfer lubricant.
The center hanger bearing has a hydraulic fitting and should be lubri-
cated with chassis grease at each vehicle lubrication. The four drive
shaft universal joints are prelubricated and require no attention.
The winch housing has separate plugs at each end and require 2-105B
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Figure 66. Winch installed.

SAE 90 gear oil to the proper level. The two vertical rollers each have
a hydraulic fitting and these should be added to the regular chassis
tube points.

209. Operation

The winch may be operated with the vehicle in motion or standing.
The power take-off is engaged by pulling back on the short lever be-
tween the front seats. The direction of the winch then may be con-
trolled by the transmission lever. Movement of the vehicle is op-
tional with the position of the left transfer shift lever. For reeling
out the winch cable, the drum may be ‘“free wheeled”” by holding the
lever on the right winch housing in an up position. The movement
of this lever is very small.

210. Removal and Installation

a. WinceE AssemMBLy ReEmovaL. Remove the radiator guard as-
sembly (par. 240). Remove forward bolts and loosen the rear bolts
of the lifting shackles on each frame side member (fig. 67). Turn the
shackle brackets 90° outward. Loosen front drive shaft universal
joint set screw and remove the four winch frame mounting bolts (fig.
67). The entire winch assembly then can be lifted up and the uni-
versal joint slipped off allowing the assembly to be removed.
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b. Power TAxe-Orr AssemBrLy Removan. Remove the shift
lever grommet and retainer plate from the floor pan. Remove the
four screws from the shift lever tower and lift out the shift lever.
Loosen the rear universal joint set screw. Remove five screws hold-
ing the power take-off to the transfer and pull the unit back to clear
the transfer and disengage the universal joint.

¢. Drive Smarr RemovaLn (fig. 67). Loosen the universal set
screws from the universal joints of drive shaft or shafts to be removed.
Remove the two screws holding the hanger bearing to the bell hous-
ing and hanger bearing brace. The hanger bearing then can be
dropped down permitting the disengagement of the loosened universal
joints.

Figure 67. Winch mounting.

d. Winca AssemBLY INstanvaTion. Place the winch assembly
onto the support brackets on the frame engaging the universal joint
on the shaft by lining up the shaft key. Fasten the winch frame
down with the four mounting screws (fig. 67). The two lifting shack-
les should be turned 90° forward and the two forward bolts replaced.
Tighten all four shackle bolts securely. Tighten the universal
joint set screw.

e. Power TAake-OFr INsTaLLaTION. Place the power take-off as-
sembly in position on transfer, using a new gasket and engage the
universal joint and keyway. Install the five mounting screws to
transfer and tighten the universal joint set screw. Replace the shift
lever on the tower and fasten with four screws. Install the grommet
and retainer plate on the floor pan with four screws.

f. DRrive SEAFT INsTALLATION. Assemble the rear or short drive
shaft universal joint to the power take-off shaft, lining up the key
and keyway, and tighten the set screw. Assemble the front or long
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drive shaft universal joint to the winch shaft, lining up the key and
keyway, and tighten the set screw.

Note. The slip joint of this long shaft should be to the rear.

Bring the hangar bearing up to position as the universal joints of
the front and rear drive shafts are slipped on the bearing shaft. In-
stall the two screws holding the hangar bearing to the bell housing
and brace. Tighten the universal joint set screws at each end of the
bearing shaft.

Section XXVI. RADIO INTERFERENCE SUPPRESSION

211. Purpose

Radio-interference suppression is the elimination or minimizing of
electrical disturbances which interfere with radio reception, or disclose
the location of the vehicle to sensitive electrical detectors. It
equally important that nonradio mounted, vehicles be properly sup-
pressed, so as to prevent interference with radio reception of surround-
ing vehicles, or disclosing their location.

212. Description

For the most part suppression of this vehicle is accomplished pri-
marily by metallic shielding of the more offending components, such
as: distributor, high tension ignition wires, spark plugs, generator and
voltage regulator. To eliminate radiation from the nonshielded
wiring of the vehicle, an ignition filter is located in the ignition coil
primary circuit and mounted on the fire wall, above the starter. For
this same purpose there is also located a filter in the base of the
voltage regulator.

Note.—1t is important that all electrical components be kept securely mounted

in order to effect good contact for proper functioning. Report radio noise or
interference to ordnance supporting unit.

Section XXVII. WIRING, CIRCUITS, AND HARNESSES

213. Description

@. Circurrs. The components of the electrical system, including
wiring and connections are completely waterproofed. The complete
electrical system (fig. 68) is made up of several systems, to include:
ignition system; starting and charging system; battery and lighting
system, including slave-battery, radio receptacles, and trailer connec-
tions; instrument panel gages, circuit breakers, switches, and horn.
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Refer to figures 34, 36, 57, 63, and 69 for wiring diagrams and circuit
numbers. Some cables in engine compartment are enclosed by a
metallic shield to prevent radiation of electrical interference to radio
equipment as well as to prevent entrance of water.

b. Wirinc AxD Harnusses. The electrical cables are rubber
covered and the ends terminate in a connector-receptacle pin or socket.
There are two types of connectors—one is a receptacle-and-plug type,
enclosed and locked together to form a watertight connection; the
other is a bell type, with two bells enclosing an insulated connector
and holding rubber bushings in place to form a waterproof joint.
Three main wiring harnesses are used on this vehicle; front light
switch assembly, rear light switch assembly and generator regulator.

214. Circuits

The electrical circuits can be traced from the information given in
figure 68. To establish continuity of any circuit, trace with a test
light, buzzer equipment, or low reading ohmmeter.

215. Wiring and Hamess

a. Locarion. The generator-regulator wiring harness extends from
the regulator to ammeter, temperature gage, starter and circuit break-
ers (circuit numbers 9-8-10-4). The frontlight switch harness extends
from light switch assembly to service headlights, black-out lights,
instrument cluster, dimmer switch, horn and circuit breakers (circuit
numbers 15, 16, 17, 19, 20, 40 and 75). The rear light switch harness
extends from light switch assembly to tail lights and trailer connection
circuit numbers 21, 22, 23 and 24).

b. IpEnTiFicaTiON. All cables are marked with cable circuit num-
bers, corresponding to the circuit numbers shown in figures 34, 36,
57, 63, and 69.

e. Removarn. All electrical cables are removed in essentially the
same manner. Disconnect the cable (single or multiple) at both
«nds. Remove clamps and remove cable. It is necessary only to
unscrew the connector coupling nut on the two-piece connectors, and
remove plug and cable.

d. InstarLLaTION. Position cable and install retaining clamps.
Install connector plugs and tighten connector nuts.

Note. When installing connector plugs, make sure that the positioning tongue
“nes up with the groove. Do not force plugs; if plug is properly positioned, it
will enter receptacle without having to be forced. Rubber grommets and bush-
‘wgs must be in proper position before attempting to assemble two halves of bell

sonnectors. If they are not in correct position, it will be almost impossible to
ss=emble the two halves of connector, or to obtain proper connections.
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Section XXVIII. INSTRUMENT CLUSTER, GAGES, SWITCHES,
AND SENDING UNITS

216. Description

a. Gaces (figs. 70 and 71).

(1) Ammeter (A), upper left corner of instrument cluster, is not
the usual type ammeter, but an indicator only, which shows
the operator the condition of the charging circuit.

(2) Fuel gage (C), upper right corner of instrument cluster, is
electrically operated, and shows the quantity of gasoline in
the tank only when ignition switch is in the “ON”’ position.

(3) Oil pressure gage (D), lower right corner of instrument
cluster, is electrically operated, and indicates engine oil
pressure when ignition switch is on and engine operating.

(4) Two panel lights (E) are mounted below and to the right

and left of the speedometer to provide adequate instrument
cluster illumination.
(5) High-beam indicator (F) is located directly below the
speedometer. The red indicator light is connected in the
high-beam headlight circuit, lighting only when high-beam
headlights are in operation.

(6) Speedometer (B) is located in upper center portion of instru-
ment cluster, and indicates vehicle speed in miles per hour
as well as total distance.

~ A—CHARGE INDICATOR
 B—SPEEDOMETER
- C—FUEL GAGE
~ D—OIL PRESSU|

Figure 70. Instrument cluster—front view.
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Figure 71. Instrument cluster—rear view.

(7) Temperature gage (G), lower left corner of instrument cluster,
is electrically operated and indicates temperature of coolant,
when ignition switch is on.

b. lanitioN SwitcH. Ignition switch is mounted on instrument
panel on the left side, near the crankcase vent control. Lever must
be turned to “ON’’ position before engine can be started.

¢. Licar SwircH (fig. 72).

(1) Light switch (A) is mounted to the left of the st,eerlng column
on the instrument panel. Three interlocking lever switches
control all light circuits.

(2) Main switch (B) has five positions. It can be moved at will
from off to black-out marker or black-out drive. To move
main switch to stop-light or service-drive position, -the
mechanical switch must be turned to left and held while
main switch is moved.

(3) Auxiliary switch (C) can be moved to off, dim, or bright
panel lights at will, but can be moved to parking or head-
light positions only when main switch is in stop-light or
service-drive positions.
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Figure 72. Light switch.

AUXILIARY
SWITCH

d. Horx anp Burron. An electric vibrating-type horn (fig. 18)
is mounted on the left fender splasher and is operated by battery
current from a horn button mounted in the center of the steering
wheel (fig. 5).

¢. DimmER SwiTcH. Dimmer switch is located to the left and above
the clutch pedal. Control is by foot and is operated only for the pur-
pose of adjusting high and low beams of headlights.

£. Stop-LigaT SwitcH. Stop-light switch is of the diaphragm type
and is located at the front end of the brake master cylinder (fig. 47).

g. SENDING UNITS.

(1) Speedometer sending unit is a mechanical unit mounted on
transmission and connected to speedometer in instrument
cluster by flexible shaft.

(2) Fuel-gage sending unit is electrically operated and mounted
on top of fuel tank and connected to fuel gage in instrument
cluster.
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(3) Temperature-gage sending unit is mounted on right side of
cylinder head. Unit is electrically connected to temperature
gage in instrument cluster.

(4) Oil-pressure-gage sending unit is mounted on left side of
engine. The unit is electrically connected to oil pressure-
gage in instrument cluster.

217. Instrument Cluster

a. REMovaL. Instrument cluster (fig. 70) is held in position in
instrument panel by four panel lock screws located in each corner.
Release these screws by turning counterclockwise one-half turn and
pull instrument cluster out of instrument panel.

b. InsTaLLaTION. Raise instrument cluster and place in position
in panel. Engage four panel lock screws and tighten.

218. Ammeter
(fig. 71)

a. REMOVAL.
(1) Remove instrument cluster (par. 217a).
(2) Disconnect two electrical connectors from ammeter.
(3) Remove two nuts and lock washers at back of ammeter and
remove ammeter from front of instrument cluster.

b. INSTALLATION.
(1) Place ammeter in cluster panel from front. Enter mounting

studs in bracket and install nuts and lock washers.
(2) Make two electrical connections.
(3) Install instrument cluster (par. 2175).

219. Fuel Gage
(fig. 71)

a. REMovaL. Fuel gage removal is same as for ammeter (par. 218).

b. InsTaLLATION. Installation of fuel gage is same as for ammeter
(par. 218).

220. Temperature-Gage
(fig. 71)

a@. REMovAaL. Temperature-gage removal is same as for ammeter

(par. 218).
b. InsTaLLATION. Installation of temperature-gage is same as for

ammeter (par. 218).

221. Qil-Pressure Gage
(fig. 71)

a. REMovar. Oil-pressure removal is same as for ammeter (par.
218). s
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b. InstarraTioN. Installation of oil-pressure gage is same as for
ammeter (par. 218).

2922. Speedometer
(Fig. 71)

a. REmovaL, .

(1) Remove instrument cluster (par. 217a).

(2) Disconnect flexible shaft from speedometer.

(3) Remove two mounting nuts and lock washers, and remove
speedometer from front of instrument cluster.

b, INsTALLATION.

(1) Place speedometer in position and install mounting nuts and
lock washers.

(2) Connect flexible shaft.

Note. When connecting flexible shaft, be sure there is sufficient

slack in the shaft between the cluster and the place where the shaft

goes through the toe board in order to prevent subsequent snapping
and breakage.

(3) Install instrument cluster (par. 2175).
c. FLexisLe-SHaPr ReEmovarn. Disconnect flexible shaft from
sending unit on transmission, and from speedometer. Disconnect
clip and remove flexible shaft assembly.

223. Panel Light
(Fig. 71).

@. REMOVAL.
(1) Remove instrument cluster from instrument panel (par. 217a)
(2) Disconnect electrical connection from back of light.
(3) Remove two screws from front of cluster and remove light
from back.
b. INsTALLATION.
(1) Insert panel light from back of cluster and fasten with two
screws inserted from front.
(2) Install electrical connection on back of cluster light.
(3) Install instrument cluster in instrument panel.
¢. Lamr REPLACEMENT.
(1) Remove panel light (a above).
(2) Press body and cover assembly together, turn body counter-
clockwise and separate assembly.
(3) Press on lamp and remove from bayonet socket.
(4) Install replacement lamp, install cover on body, and turn to
engage retaining pins in cover slots,
(5) Install light assembly in cluster from back, and secure with
two screws inserted in front.
(6) Connect cable connector and place connector in clip at side
of cluster.

178



224. lgnition Switch

a. REmMovaL.
(1) Disconnect battery ground cable.
(2) Remove connectors from back of switch.
(3) Remove screw from center of switch lever and remove lever.
(4) Remove nut and washer holding switch to instrument panel
and remove switch from rear of panel.
(5) Disconnect cable connectors.
b. INSTALLATION.
(1) Place ignition switch in position in instrument panel and
install nut and washer on front of panel.
(2) Connect cable connectors.
(3) Install switch lever and screw.
(4) Connect battery ground cable.

2925. Light Switch
(Fig. 72)

a. Tesrina. Test light switch by setting control levers in all
positions and checking lamps. Refer to figure 72 for combination of
settings.

b. REMovAL.

(1) Remove connector plugs and cables on back of light switch.
(2) Remove four serews holding switch to instrument panel and
remove switch through opening.

¢. INSTALLATION.

(1) Place switch in instrument cluster from front, with recep-
tacles down, and install screws.
(2) Install connector plugs and cables to receptacles.

226. Homn Button
(Fig. 5)

a. REmovar. Remove steering wheel nut and lift horn button out.
b. InstavraTion. Place horn button in horn wire contact support.
Install steering wheel nut. Sound horn to test.

2927. Dimmer Switch

a. REMovar.
(1) Remove two mounting screws from toeboard and remove
switch from below.
(2) Disconnect two cable conneetions.
b. INSTALLATION.
(1) Make two cable connections.
(2) Place dimmer switch in position in toeboard and install two
SCTEWS.
¢. Testing. With headlights turned on, operate dimmer switch.
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298. Stop-Light Switch
(Fig. 47)

a. Removar. Disconnect two terminal connectors and remove
switch from end of master brake cylinder.

b. Instarrarion. Install switch in end of master brake cylinder.
Make two terminal connections.

¢. Testine. With light switch set to stop light, depress brake
pedal and check stop lights.

Note. If brakes do not operate properly, bleed hydraulic system (par. 181s).

999. Sending Units

a. REMOvVAL,

(1) Temperature and oil-pressure-gage sending units have pipe-
thread connections. Disconnect terminal connector and
unserew unit from mounting.

(2) Fuel gage sending unit is mounted on fuel tank. Remove
mounting screws and lift sending unit and connected assem-
bly from tank.

(3) Speedometer sending unit is mounted on transmission with a
union nut. Loosen nut and remove unit.

b. INSTALLATION.

(1) Temperature and oil pressure gage sending units have
similar installations. Screw pipe thread connectors into
mountings and connect terminals.

(2) Install fuel-gage sending unit on top of fuel tank. Place a
new gasket on tank, insert float and operating mechanism
through opening and secure flange of sending unit to tank.

Section XXIX. BODY AND FRAME

230. Description and Data

a. Duscriprion. The body (figs. 1 to 3) is of the open type, identi-
fied by a name plate located on the instrument panel (fig. 4). There
are two individual tubular frame front seats and a rear seat. The
right front seat can be raised forward for access to the tool box. The
rear seat can be raised to reach the tire pump. The windshield is
equipped with dual, vacuum and hand-operated wipers, and can be
folded down on top of the hood. A fire extinguisher and an adjustable
rear vision mirror are mounted on the left side of the cowl. A rifle
holder is mounted on the lower panel of the windshield over the
instrument panel. A strap and sheath carry a shovel and ax on the
right side of the body. Hand grips on the side of the body facilitate
lifting. The fuel tank sets on the floor underneath the driver’s seat
and the tank is filled from inlet pipe on left side of body above the
left-hand grip. A fuel can rack, trailer connection and spare tire

180




and wheel are mounted on the body rear panel, which is hinged to
provide a rear tail-gate. Bumpers at the front and rear and a radiator
and head lamp guard provide protection against damage. A pintle
hook at the rear provides a means of hauling a trailed load. Straps
are provided in the rear compartment for securing the top and side
curtains on the rear wheel housing. When the windshield is in an
upright position, ventilation is provided by a hinged ventilator
mounted at the center of the panel directly under the windshield.
b. DaTa.

e e R S e e Y
Driver’s position._ . SR Lo Left side.
Windshield type_.________ R B P e Folding.
Cross members._____________. R e 5.
TR SIS L o IS N SRS e SO Box

231. Maintenance

General maintenance of the body requires periodie tightening of all
loose parts, and lubrication of wearing parts. Keep the body clean
and touch up bare spots to prevent rust. Water i, the body can be
drained by removing drain plugs in the floor at the side of the cowl.
Chassis maintenance concerns primarily, proper lubrication of con-
necting parts (par. 36).

232. Instruments

Removal of the entire instrument clutch must be made to make re-
placement or repair of any one instrument.

a. REMovaL. Remove battery ground cable at battery post, as a
safety precaution. Remove four panel lock screws securing panel and
remove instrument cluster. Remove connecting cables.

b. InstarrLaTioN. Attach instrument cables, and battery ground
cable. Install instument panel in dashboard. Lighten four panel
lock screws.

233. Seats and Cushions

a. RemMovaL oF Sear Cusaions AND Backs. Bemove screws hold-
ing front seat cushion to seat frame, underneath seat, and remove
cushion. Remove serews holding seat back to frame, and remove
seat back. Remove screws holding front edge of rear seat cushion
to frame, also screws holding rear edge and remove cushion. Remove
screws in top edge of back seat and in lower edge, and remove seat
back.

b. InsTaLLATION OF SEAT CuUsHIONS AND Backs. Place rear seat
back in position, and install lower screws. Pull edge of seat back up
in place, and install screws in top side. Place rear seat cushion in



position, top side down. Install screws, and turn eushion over inte
place. Place front seat back in position, and install screws. Place
seat cushions in position and install serews.

¢. REMovaL or Front Seats. Remove three bolts holding driver's
seat in place and remove left seat. Remove bolts holding right front
seat to floor, and remove seat. _

d. InstaLLaTioN oF Front Spats. Place seats in position and
install bolts.

e. REemovar or Rear Sear. Pull up front edge of seat to fold
seat. Remove two bolts securing hold-down clip in place. Raise end
of seat and lift out.

Jf. InstarraTiON OF REAR SeaT.  Place seat in position in brackets.
Install hold-down clips.

234. Windshield

@. Removar. Unhook windshield clamps on instrument panel (fig.
5). Disconnect vacuum lines. Remove bolts at side of cowl, and
lift off windshield.

b. InsTarLaTioN. Place windshield in position, and install bolts at
side of cowl. Install the vacuum lines. Clamp windshield to instru-
ment panel.

235. Windshield Wiper

a. Removar. Disconnect vacuum lines. Remove windshield wiper
blade. Remove nuts holding wiper handle, and remove handles.
Remove nuts holding windshield wiper motor, and remove motor.

b. InstarraTioN. Install windshield wiper motor. Connect wind-
shield wiper vacuum lines. Install blades and arms in place. Install
windshield wiper handles.

236. Top Curtains and Doors

Note. No illustrations have been provided in this manual as to the proper
method of folding and storage of the side curtains and doors. Extreme eaution
must be taken to prevent unnecessary damage to the vinalyte portion of the
eurtains and doors, Fold all metal parts into eanvas, being sure no metal rods
toueh the windows.

a. InsTarraTION. Loosen the two wing serews at the pivot brackets
(figs. 1 and 2). Slide tubular bows back out of front bracket. Install
front ends in rear brackets, and tighten winged serews. Allow front
bow to drop down over seats. Remove top from carrier over right
wheel housing. Attach left leading edge of top into slotted recess on
top of windshield, working from right to left. Stretch top over bow
and down to body back panel. Place the six straps in metal loops,
and attach to body panel; stretch top, and buckle straps. Raise front
bow into position at bow flaps, and snap flaps around bow. The rear
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curtains are installed by fastening the four snap fasteners at the top
and three straps at the body. Install the front doors by inserting the
lower portion of the leading edge of the door into the slotted recess
provided on the frame. Secure the remaining fasteners.

b. REmovar. Remove front doors by releasing snap fasteners and
lifting doors from slotted recess. Remove rear curtains by releasing
snap fasteners and buckles. Fold curtains and doors and stow over
left rear wheel housing. Unsnap bow flaps, and lower front bow on
front seat. Unbuckle top straps at body rear panel. Slide top from
left to right and remove. Fold top and stow over right rear wheel
housing. Loosen wing serews in top rear brackets. Fold front bow
against rear bow. Raise bows out of rear brackets, and insert lower
ends in front brackets. Tighten rear bracket screws.

237. Rifle Holder

a. Removar. Swing the rifle bumper to the right, at the right end
of holder, and remove rifle. Remove two bolts holding rifle holder
to windshield lower panel, and remove holder.

b. Instarn. Place rifle holder in position on windshield panel with
butt end to the left, insert bolts, and tighten securely. Swing rifle
bumper to the right. With barrel up, insert butt end of rifle in holder
at left. Push rifle up against spring pressure, and turn bumper to left
under rifle.

238. Shovel and Ax
(Fig. 2)

a. Removarn. Release straps and remove shovel or ax individually.

b. Txstarratiox. Turn bit, or blade, of ax up. Insert handle in
front clamp. Insert blade in sheath. Pull up clamp under ax head,
and strap in place. Turn face of shovel against cowl and place in
strap on cowl side. Wrap fabric strap, through handle, over grip,
between grip and side of body, through loop, over outside of grip, and
buckle.

Note. This will hold the shovel forward in the strap on the cowl side.

239. Hood
(Figs. 1 and 18)

a. Removarn. Unhook hood and raise against windshield. Remove
screws in hinge at cowl, and remove hood.

b. Instarration. Place hood in position and install hinge screws
in cowl, but do not tighten. Lower hood for alinement. Raise hood
and tighten screws. Lower hood and hook down both sides.



240. Radiator Guard
(Fig. 19)

a. REmMovaL. Disconnect the three headlight bayonet type con-
nectors at the left front headlight. Loosen three bolts on each side
of radiator guard panel. Lay the radiator guard assembly forward
on the bumper and remove from hinged sockets.

b. InstarrLaTiON. Place radiator guard on front bumper and slide
into hinge sockets. Raise radiator guard to proper position and
tighten the top bolt on each side of radiator guard panel. Tighten
the remaining two bolts on each side of radiator grill and connect the
quick disconnect connectors at left headlight.

241, Fenders

Note. If both the right and left front fenders are to be removed at the same
time, start the operation by removing radiator guard as set forth in paragraph 240
If only one of the fenders is to be removed, proceed as outlined in a and ¢ below.

a. RemovaL oF Ricar Front FEnper. Raise hood. Remove
three bolts securing right fender to the radiator guard (fig. 19). Re-
move two wing screws securing battery box hold-down bracket to
fender (fig. 65). Remove four nuts, bolts and flat washers securing
“slave kit" female plug and clip to fender (fig. 63). Remove screw
securing battery positive cable clip on fender panel (fig. 65). Remove
two bolts securing fender to frame support. Remove four bolts se-
curing fender skirt to frame. Remove fender.

b. InsTaLraTION OF R1GHT FRONT FENDER. Place fender on chas-
sis. Install one fender to frame support bolt. Install one fender
skirt to frame bolt. Install one fender to radiator guard bolt. In-
stall other fender bolts and tighten all. Install battery positive cable
clip. Install “slave kit” female plug. Install wing screws on battery
box hold-down bracket. Lower hood and lock.

¢. RemovarL or Lerr FronT FENDER. Raise hood. Disconnect
the quick-disconnect type connectors on left side of fender. Discon-
nect black-out driving light and remove hold-down clips on fender.
Disconnect horn wires. Lay all loose wires on top of block. Remove
screw securing fuel line to fender splasher. Remove three bolts se-
curing left fender to radiator guard. Remove two bolts securing
fender to frame support. Remove four bolts securing fender skirt to
frame. Remove fender.

d. InsraLLATION OF LEFT FrRONT FENDER. Place fender on chassis.
Install one fender to frame support bolt. Install one fender skirt to
frame bolt. Install one fender to radiator guard bolt. Install other
fender bolts and tighten all. Install horn wires. Install headlight
wires. Install black-out driving light wires and hold-down eclips.
Install fuel line hold-down clip on fender splasher. Check operation
of all lights and horn. Lower hood and lock down.
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Section XXX. MAINTENANCE UNDER UNUSUAL
CONDITIONS

242. Extreme Cold Weather Mpinfenance Problems

a. The importance of maintenance must be impressed on all con-
cerned, with special emphasis on organizational (preventive) mainte-
nance. Maintenance of mechanical equipment in extreme cold is
exceptionally difficult in the field. Ewven shop maintenance cannot be
completed with normal speed, because the equipment must be allowed
to thaw out and warm up before the mechanic can make satisfactory
repairs. In the field, maintenance must be undertaken under the most
difficult of conditions. Bare hands stick to cold metal. Fuel in
contact with the hands results in supercooling due to evaporation,
and the hands can be painfully frozen in the matter of minutes. En-
gine oils, except subzero grade, are unpourable at temperatures below
—40°F. Ordinary greases become as solid as cold butter.

b. These difficulties increase the time required to perform mainte-
nance. At temperatures below —40° F,, maintenance requires up to
five times the normal amount of time. The time required to warm
up a vehicle so that it is operable at temperatures as low as —50° F.
may approach two hours. Vehicles in poor mechanical condition
probably will not start at all, or only after many hours ef laborious
maintenance and heating. Complete winterization, diligent main-
tenance, and well-trained crews are the key to efficient Arctic-winter
operations.

943, Initial Preparations for Extreme Cold Weather Operations

a. GENERAL.

(1) Extreme cold weather operations are considered to be those
involving ambient temperatures of 32° to —65° F., although
it is unlikely that winterization kits will be installed until it
is definitely known that the vehicle must operate in areas of
continuous 0° F. or lower temperatures.

(2) For usual cold weather operation, where the temperature falls
a few degrees below freezing for only short periods, only ordi-
nary preparations such as engine oil change to lighter grade,
the addition of antifreeze to coolant, and radiator coverage
need be made. For anticipated continuous ambient tempera-
tures as low as —20° F., the personnel heater kit and hard
top closure will be installed. Operations will not be at-
tempted in areas where temperatures from —20° F. to —65°
F. are likely without the advantages of the Arctic winteriza-
tion kit. Winterization kits are described in paragraph 28b.

(3) At time of installing the winterization kit, make a thorough
inspection of all parts of the item for security of all fastenings
and general fitness of the vehicle for service under extreme
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cold conditions. Operation over hard, frozen ground causes
strains which will result in more frequent breakage of serews
and components, and the development of cracks, as shock
resistance of materials is greatly reduced at extremely low
temperatures.

(4) Thorough cleaning, preservative coating and touch-up paint-
ing will be accomplished. Complete lubrication and change
of lubricants will be made as directed in the lubrication order
and in TM 9-2835 for the minimum temperature anticipated.
Clean oil filter and install new filter element.

b. Excine. The engine should be thoroughly cleaned, and all sealed
units inspected for tightness of covers. Drain air cleaner and refill
with proper grade of oil. In extreme cold weather, the spark plug
gap may be reduced by 0.005 inch to facilitate cold starting. Turn
manifold heat control to winter position.

¢. Power Traix. Clean all components of lubricants and fluids and
lubricate for extreme cold weather in accordance with TM 9-2835.

d. WueeLs anxp Tires. Replace wheel bearings as specified in
TM 9-2835. Check tire pressure. Reduce pressure slightly when
operating over packed snow.

e. ELEcTRICAL SYsTEM (par. 246).

(1) Batteries. The storage battery will be tested for its state of
charge. The battery must be fully charged, indicated by a
hydrometer reading between 1.275 and 1.270, temperature
corrected (refer to par. 245), and must be warmed preferably
above 40° F. in order to deliver sufficient current at a suitable
potential for starting. To absorb an adequate charge, the
battery temperature must approximate 35° F. The battery
can be heated, if no winterization equipment is installed
on the vehicle, by removing the battery and placing it in a
heated room or directing hot air to it from a portable heater
or from the heater on the engine starting aid kit (slave kit).
The batteries or generator on the slave kit can be used, if
necessary, to supply the electrical energy to the starter.
Never add water to a cold battery. Add it when the battery
is warm, about 40° F., and charging. Check the batterv
terminal connections for cleanliness and good contact.
Check the ground connections and strap.

(2) Starter. Check connections to the starter. They must be
clean and tight to assure a good electrical contact. The
starter drive mechanism must operate freely.

(3) Distributor.

(a) Inspect the distributor breaker contact points. If the color
of the contact surface of the points is blue, denoting oxida-
tion, replace the points. Make certain breaker arm does
not bind on its pivot.
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(b) Make certain that distributor cap (internally and exter
nally), rotor and breaker plate assembly, and ignition coil
are free of ice or moisture. Distributor must be dry.
1f necessary, apply heat to dry any moisture before at-
tempting to start engine. Heat can be conducted to the
distributor by means of the 20-foot section of flexible 3-
inch tubing attached to the heater on the slave kit.

(4) Spark plugs. The spark plugs MUST be thoroughly dry.
Presence of ice or moisture on the plugs will prevent starting.
It may be necessary to remove plugs and heat them to dry
moisture on the inside of shell, insulator and insulated
electrode.

Caution: Insulators of spark plugs are easily broken
in extreme cold. Handle them carefully.

(5) Cables. Remove any ice or moisture that may be present
on the high tension cables connected to the spark plugs and
from cable connecting the ignition coil to distributor cap.

f. Coouixg System. Before adding antifreeze compound it is
necessary that the cooling system of the vehicle be clean. (Refer
to TM 9-2858 for cleaning instructions.) If the cooling system has
been cleaned and inhibited recently, it may be necessary only to drain,
refill with clean water, and drain again. Inspect all connections
and pet cocks and make them watertight. If there is evidence ol
exhaust gas or air leakage into the system, necessary correction must
be made. Inspect thermostat (par. 133) to see that it functions
satisfactorily. Look for evidence of sticking in open or closed posi-
tion. If thermostat does not open or close completely and function
properly, or is badly rusted, it should be replaced. Tighten cylinder
head nuts (par. 65) to prevent leakage of coolant. The cylinder
head bolts should also be checked onee a month during the winter
season to determine that no seepage of coolant is taking place. In-
spect water pump shaft packing frequently.

g. FueL SystEMm.

(1) Drain fuel tank sump. Clean and replace filter. Add one
cup of denatured aleohol, grade III, to the fuel tank at time
of filling.

(2) Remove, clean with volatile mineral-spirits paint thinner,
and reinstall air cleaner. Refill oil-bath type cleaner with
oil as specified in TM 9-2835.

(3) Check for any indication of fuel leaks. Trace all leaks to
their source and correct or replace parts as necessary.

244. Cooling System Maintenance in Extreme-Cold Weather

a. Reverse Frusmive tae Cooring System. To prevent an
excessive accumulation of rust and scale, it is advisable to flush the
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cooling system twice a year, preferably before and after using anti-
freeze. (Refer to TM 9-850 and TM 9-2858.)
b. ANTIFREEZE SOLUTIONS.
(1) Types.

(a) Ethylene-glycol antifreeze compound.

1. Mizing solution. A solution of 44 percent ethylene-glycol
compound and 56 percent water is the coolant prescribed
for operations in cold weather (32° to —20° F.). A solu-
tion mixed in maximum proportions of 60 percent
ethylene-glycol antifreeze compound and 40 percent
water is safe for operations in temperatures as low as
—62° F. Undiluted ethylene glycol is carried in
1-gallon cans, and when not mixed with water will
becomeslushy and unpourableat 20° F. Water, ethylene-
glycol compound, and corrosion inhibitor may be added
as required upon reclamation of solution, providing the
resultant solution gives satisfactory specific gravity
reading for the temperature prevailing.

2. Sudden temperature rises. Ethylene-glycol antifreeze com-
pound has the advantage of possessing a higher point of
distillation than alcohol and may be operated at higher
temperatures without loss of the solution. In a tight
cooling system only water need be installed to replace
evaporation losses; however, specific gravity readings
must be taken. Any solution lost mechanically through
leakage or foaming must be replaced. Under ordinary
conditions, ethylene glycol is not injurious to the car
finish.

(b) Arctic-winter antifreeze compound. Arctic-winter antifreeze
compound is the coolant prescribed for Arctic weather
operations when temperatures are likely to be below —40°
F. It is issued ready-mixed for use for initial installation
and for replenishment when temperatures below —20° F.
are anticipated.

Caution: Do not dilute this product by the addition of
water, corrosion inhibitor, or any other substance. The
flash point of Arctic-winter antifreeze compound of 130° F.
Keep open flames away from compound.

Note. Cooling systems containing ethylene-glycol type of anti-
freeze compound for operations in temperatures as low as —20° F.
need not be drained and Arctic-winter antifreeze compound substi-
tuted therefor when operations in lower temperature areas (to
—40° F.) are anticipated. The ethylene-glycol ecompound may be

strengthened to suit the lower temperature in accordance with
gpecifie gravity readings given in table V,



(¢) Denatured ethyl alcohol (grade I111).

1. Denatured ethyl alcohol (grade 1II) may be used as an
emergency substitute for antifreeze compound. It is
mixed with water and a corrosion inhibitor added. At
0° F., 2% pints of grade IIT denatured ethyl must be
included in each gallon of water. At —20°F., —40° F.,
and —60° F., the amount of aleohol to be included in
each gallon of solution will be 4, 5, and 5% quarts,
respectively.

2. When alecohol is used as an antifreeze, use care not to spill
any on the finished portions of the vehicle. If this
happens, it should be washed off immediately with a
good supply of cold water without wiping or rubbing.

3. When the engine is operated in warmer weather with an
alcohol solution in the cooling system, the solution
should be checked at regular intervals or replaced with
a clean water-alcohol mixtare of correct proportions
(table IV). ‘

4. The operating temperature of the vehicle when used for
heavy-duty work such as towing is usually somewhat
higher than 170° F. As a result an alcohol solution is
not satisfactory due to rapid evaporation of the alcohol.

(2) Corrosion inhibitor.

(@) Protection of the cooling system against corrosion and from
rust formation is secured by the introduction of a corrosion
inhibitor to the coolant. This inhibitor is added to the
coolant under all conditions of ambient temperatures, with
or without the use of antifreeze compounds.

(b) Ethylene-glycol-type antifreeze compound contains the
correct proportion of corrosion inhibitor when issued. No
further inhibitor will normally be required until the solu-
tion is being reclaimed for seasonal reuse (b (5) below).

(¢) Arctic-winter type antifreeze compound contains a corro-
sion-inhibiting agent when issued. No further inhibitor
will be added.

(d) Emergency alcohol/water antifreeze solutions will have
corrosion inhibitor added at time of initial mixing at the
rate of one 5-ounce can per each 4 gallons of coolant.

(3) Initial installation of solution.

(a) Ethylene-glyeol type. Fill system about one-third full of
water (4 U.8. qts). Add theamountof antifreeze compound
required for the lowest temperature anticipated as indi-
cated in table IV. Fill with water to slightly below the
filler neck.  After installing the solution, run the engine
until coolant temperature of 180° F. is reached and the
thermostat is open. Check a sample of the solution at
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Table 1V Antifreeze Compound Requiremenis—11-Qt Cooling System
| Amount to be includadtin each gallon of ;
Ataldent | Ethylene-glyeol :
ﬁmwﬂﬁ Alecohol | antifreeze compound Arctic-winter antifreeze compound
| us Tmperial Us Imperial 'I
| fgquarts quarts qQuUarts | juarts
30 1 “ 1 44
20 2% 14 2 1%
10 3% 24 3 2% || This compound is issued ready
0 41 3% 3 3% mixed for0° to —65° F. tem-
—10 5 4% 41 A peratures for both initial in-
—20 5% 414 4% 4 stallation and replenishment
—30 6% 5% ok 44 of losses,
—40 % (i 6 5
< TR S e s ) s A o
I

Note, To beincluded in, not added to, esch gallon of eoolant.

Table V. Ethylene-Glycol Antifreeze Compound Requirements and Specific
Gravities—11-OQt, Cooling System

Ethylene-glycal antifrecze fie gravit
o o aclon ol | To! iy, | oo ot oo
ant—U8 quarts
0 32 1. 000
2 20 1,024
3 10 1. 038
3% 0 1. 049
4y —10 1. 055
43 —20 1. 063
5% —30 1. 070
6 —40 1.078 |
g

Note. Use lr an anﬁ:fram-tmtlng hydrometer float.

sach gallon of

Amounts are to be included in, not added to

room temperature with a hydrometer and strengthen if
necessary. Finally, fill system to prescribed level.
Caution: Do not add inhibitor to freshly prepared

antifreeze solution.

(b) Arctic-winter type. This antifreeze compound is issued ready
for use, and will not be diluted by adding water or any

(¢) Denatured alcohol.
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other substance.

Aleohol as an emergency antifreeze

compound will be introduced into the cooling system in a
manner similar to that given for ethylene-glycol solution
((a) above) and in accordance with data given in (1)(e)

above,



(4) Replenishment and tests.

(@) Inspect the coolant weekly for strength and color. If the
solution becomes a rusty color, it is to be discarded; the
cooling system thoroughly cleaned; and new solution
added. Do not discard rust-colored solution until new
solution is available. In handling antifreeze solution, it is
essential that it be kept clean. Use containers and water
that are free from dirt and oil.

(b) Always use an accurate hydrometer for testing ethylene-
glyeol solution. To test the hydrometer, mix a solution of
one part ethylene-glyeol antifreeze compound and two
parts of water. This solution should give a reading of
1.049 on the hydrometer, insuring protection to 0° F.

(e) Arctic-winter antifreeze compound is used as issued only.
Requires no test except for color. Discard when brownish
in color.

(5) Reclamation and storage for re-use.

(@) When either type of antifreeze compound is no longer
required in the vehicle, the coolant will be drained into a
clean container, strained through a piece of muslin or
several thicknesses of cheesecloth.

(b) Solution should be greenish or bluish. Discard all solution
having a brown or rusty color after straining.

(¢) Color test only will determine the fitness of Arctic-winter
antifreeze compound for re-use.

(d) Test ethylene-glycol solution with an antifreeze hydrom-
eter. If suitable for reclamation and re-use, store as
deseribed below,

Note. Antifreeze compound and hydrometer should both be at
moderate temperature (60° to 70° F.) when tests are made.

(e) Reconditioned 55-gallon steel drums or 55-gallon non-
returnable light-iron barrels are suitable for storage of both
types of antifreeze solution between periods of use.

Note. Neither QMC 5-gallon cans or drums wor 55-gallon
returnable steel drums will be used for this storage.

When no suitable containers are available, they may be
requisitioned with indication of their use.

(f) Stocks of used antifreeze compound, meeting specified
requirements and not to be used again within a short period
of time, will be turned in to the nearest ordnance unit for
stock. Each container will be tagged to indicate the
tested specific gravity of its contents (ethylene-glycol
antifreeze compound only) and the quantity contained,
together with date of test and name of organization.
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245. Battery Maintenance in Extreme Cold Weather

a. Lead-acid type storage batteries exposed to operation in temper-
atures below 32° F. require extra care to insure satisfactory resulis,
When battery temperatures fall below normal, capaecity and efliciency
diminishes. Approximately three-fifths of the cranking power avail-
able at 80° F. is available at 0° F. for a fully-charged battery. An
engine using SAE-20 crankease oil requires 2% times the power to
crank it at 0° F. than it required at 80° F.

b, To prevent freezing, keep the battery fully charged. To deliver
sufficient current at a suitable potential, the battery must be slowly
warmed preferably above 20° F., and to absorb an adequate charge,
battery temperature must approximate 35° I,

Caution. Do not use quick methods to warm batteries. 1f a
battery freezes, let it gradually thaw out in a room of normal tempera-
ture. The battery may be saved if freezing has not progressed too
far. Never add water at temperatures below 32° F. unless battery
s on charge, because the water may freeze unless it is immediately
mixed with the electrolyte. Operate vehicle for at least one hour
after water is added to an installed battery.

¢. Storage batteries will be stored in shelter where the temperature
is moderate and will, in addition, be kept fully charged and available
for immediate use. This shelter must be separated from ones used
for sleeping purposes or tire storage. Specific gravity readings of
batteries in extreme cold weather areas is made with readings cor-
rected to 80° F. ambient temperature, Electrolyte of 1.280 specific
gravity, and pure, distilled rain or snow water will be carried for
replenishment purposes. A fully-charged battery will not freeze at
—80° F., but a discharged battery will freeze at 10° F.; thus it is
advisable to remove batteries from vehicles when no vehicle heating
arrangements are provided.

d. Battery hydrometer floats are calibrated to indicate correctly at
only one fixed temperature, 80° F. At low temperatures it is im-
portant to correct hydrometer readings. When acid 15 cooled, it
shrinks in volume, becomes more dense and causes the float to rise
higher, giving a reading that is too high. For example, a hydrometer
reading of 1.280 at electrolyte temperature of 20° F. is actually 1.240.
Unless hydrometer is equipped with a thermometer and correction
chart, corrected readings at low temperatures may be computed as
follows: Subtract four points (0.004) of specific gravity reading for
each 10-degree change of electrolyte temperature between 80° F.
and the actual temperature of the electrolyte. For example: If
the specific gravity reading is 1.312 at 0° F., subtract four points
(0.004) for each 10 degrees between 80° F. and 0° F. (80 over 10) or
0.004 x 8, which is 32 points (0.032). Correct reading will be 1.312
minus 0.032, or 1.280. Table VII shows how markedly the hydrom-
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eter readings change with relation to temperatures although the
calculated specific gravity reading is 1.280 in each case.

Note. Hydrometer float graduation for specific gravity readings normally
omit the decimal point; that is, 1280 equals 1.280 specific gravity.

Table VI. Freezing Temperatures of Batleries at Various Specific Gravilies

State of charge T e iyt N oxing pgint
Fullycharged. . .____________ 1.275 0 1.300_________ —85 to —95
75 percent charged . __________ R Sas e Ry —62
50 percent charged. .. __ F R R T —31
25 percent charged_____ L IEEICR N e 1
B T P e SN S 16 | S 10
Fully discharged. ... ________ 1.000 (water) ________._ 32

Table VII. Temperature Correciion Chart

= ¥ ]
Actpal hydrometer sPaeiﬂc Caleulated specific
ng (fu

M"m&;ﬂf“‘m gravlu{nr;:r% ly- m?wwl cm-‘
e e S R T e 1. 280
L= O L e YRRl e SR 2 i I A et N S T 1. 280
e e L e v { e i 1. 280
B ek L RS e oY 1. 280
L e T e e St el g A o L 4, HET Y 1. 280
L T T e ) i AR RS F R 1. 280

246. Electrical System Maintenance in Cold Weather

a. GENERATOR AND STARTER. Check the brushes for wear and the
springs for tension. See that brushes and commutators are clean.
The large surges of current which oceur when starting a cold engine
require good contact between brushes and commutators.

b. Test Fax Bevrs. Test fan belts for condition, degree of brittle-
ness, and tension. Tension should be less than under normal service
conditions.

¢. STARTER Drive (par. 141). Wash the throw-out mechanism
pinion and flywheel gear in volatile mineral spirits paint thinner to
remove grease and dirt. Heavy grease or dirt may keep the gears
from being meshed or cause them to remain in mesh after the engine
starts running. The latter will ruin the starter and necessitate repairs.

d. WirinG. Check, clean, and tighten all connections, especially
the battery terminals. Be sure that no short circuits are present.
Spray with ignition insulation compound.

¢. lantrion Cor. Check ignition coil for proper functioning by
soting quality of spark.
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d. Distrisuror. Clean thoroughly, and clean or replace points.
Check the points frequently. In cold weather, slightly pitted points
may prevent engine from starting.

g. Spark Prues. Clean and adjust spark plugs, or replace if
necessary. If it is difficult to make the engine fire, reduce the gap
to 0.005 inch less than that recommended for normal operation (par.
138). This will make ignition more effective at the reduced voltages
likely to prevail.

h. Licars. Inspect the lights carefully. Check for short circuits
and presence of moisture around sockets, and inside lamp body.

i. Trming. Check the timing carefully (par. 136). Be sure that
the spark is not unduly advanced or retarded.

j. Icixa. Before every start, see that the spark plugs, wiring, and
other electrical equipment are free from ice and snow.

247. Dewinterization Procedures

a. When the need for winterization equipment and servicing no
longer exists due to seasonal change to higher temperature range or
when the vehicle is evacuated to and arrives at a moderate tem-
perature area, the winterization kit will be removed. This will
include the heaters, controls and hoses, canvas hood and radiator
covers, and the substitution of the standard 150° F. engine thermostat.

b. The cooling system will be completely drained, flushed clean,
and filled with clean water. The solution drained will be checked
for possibility of re-use by its color (greenish-blue) and discarded if &
distinet brownish color.

¢. If of suitable color, ethylene-glycol solution will be drained into
a container for reclamation and re-use (par. 2445(5)). Container will
be marked with the specific gravity reading, date, and the name of
the organization.

d. If Arctic-winter antifreeze compound is drained, and is of &
greenish-blue color, it will be similarly stored in drums for re-use.

e. A complete lubrication service must be made using lubricants
and oils as prescribed in the lubrication order for the temperature
prevailing.

f. All parts of the winterization kit will be carefully cleaned,
serviced, packed and stored for re-use, marked to identify the vehicle
from which removed.

248. Extreme Hot Weather Maintenance

a@. CooLING SYSTEM.

(1) Thoroughly clean and flush the cooling system (par. 134) at
frequent intervals when operating in extreme high tempera-
tures. Formation of scale and rust in the cooling system
occurs more often during operation in extremely high
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temperatures, therefore, corrosion inhibitor compound should
always be added to the cooling liquid. Use only clean water.
Avoid the use of water that contains alkali or other substances
which may cause scale and rust formations. Use soft water
whenever possible.

(2) Inspect fan belts at regular intervals, and adjust if necessary
(par. 132). Water pump must be kept in good operating
condition (par. 131). Observe throw of water into radiator.

(3) Check operation of thermostat (par. 133). Thermostat
must open and close at calibrated temperature to prevent
overheating of cooling liquid (par. 133).

(4) Check hose connections frequently for leaks and to insure

. adequate water passage.
b. BATTERIES.

(1) Electrolyte level. In torrid zones, check level of electrolyte in
cells daily and replenish, if necessary, with pure distilled
water. If this is not available, rain or drinking water
may be used. However, continuous use of water with high
mineral content will eventually cause damage to batteries
and should be avoided.

(2) Specific gravity. Batteries operating in torrid climates
should have a weaker electrolyte than for temperate climates.
Instead of 1.300 to 1.345 specific gravity, the electrolyte as
issued will be diluted to readings of 1.210 to 1.270 specific
gravity. This is the correct reading for a fully charged
battery. This will prolong the life of the negative plates
and separators. Under this condition a battery should be
recharged at about 1.160 specific gravity.

(3) Self-discharge. A battery will self-discharge at a greater rate
at high temperatures if standing for long periods. This
must be taken into consideration when operating in torrid
zones. If necessary to park for several days, remove
batteries and store in a cool place.

Note. Do not store acid-type storage batteries near stacks of tires,
as the acid fumes have a deleterious effect on rubber,

249. Maintenance Alfter Fording

a. GENEraL. Although all of the vehicle unit housings are vented
to atmospheric pressure with the exception of the steering gear and
front axle spindles, and seals are provided which prevent the free
flow of water into the housings, it must be realized that, due to the
necessary design of these assemblies, there is the possibility that
some water may enter, epsecially during a prolonged submersion., It
15 advisable, therefore, that the following service be accomplished on
all vehicles which have been submerged or exposed to volumes of
water, especially salt water, before they are driven extensively in
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regular road service. This will guard against possible failure in sub-
sequent operation.

b. Removar or Foroing Kir. After fording operations are com
pleted, remove the air intake tube at right side of windshield and the
exhaust pipe extension at right, rear corner of body. Stow the
components carefully to avoid loss or damage.

¢. CLEANING AND LuBRrICATION.

(1) Chassis and body. Lubricate the chassis thoroughly as
directed in the lubrication order. Do more than the usual
lubrication job, making sure that lubricant is generously
forced into each bearing to force out any water present.
Wheels will be removed for bearing cleaning and repacking
in every case. Drain and clean out body and tool com-
partment. Touch up paint where necessary.

(2) Azles. Check the lubricant in both axle housings. Should
there be evidence that water has entered, drain the housings
and flush them thoroughly with a half-and-half mixture of
oil (OE-10) and volatile-mineral-spirits paint thinner.
Refill to filler plug level with the correct grade lubricant.
Locate and remedy the cause of the leak.

(3) Transmission and transfer. Check the lubricant in both the
transmission and transfer. Should there be evidence that
water has entered, drain the housings and flush them thor-
oughly with a half-and-half mixture of oil (OE-10) and
volatile-mineral-spirits paint thinner. Locate and remedy
the cause of the leak. Refill to filler plug level with the
correct grade of lubricant

(4) Wheels and brakes.

(a) Remove the front wheels and flush out the knuckle hous-
ings with a half-and-half mixture of oil (OE-10) and
volatile-mineral-spirits paint thinner. Refill to filler plug
level with the correct lubricant. Remove rear wheels.
Wash all wheel bearings thoroughly with volatile-mineral-
spirits paint thinner after which repack, assemble, and
adjust them as outlined in paragraph 158.

(b)) With wheels removed, dry out brake linings and clean
rust and scum off of brake drum face. Check wheel
brake cylinders for water in brake fluid. Check brake
master cylinder similarly. Refill system as required.

(5) Steering gear. Remove and disassemble steering gear hous-
ing. If the lubricant is found to be contaminated due to
the entrance of water, clean the housing thoroughly with a
half-and-half mixture of oil (OE-10) and volatile-mineral-
spirits paint thinner. Refill with correct grade of lubricant.

(6) Air cleaner and oil filter. Clean and refill the oil-bath type
air cleaner. Drain and clean oil filter if necessary. Check
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the engine oil and change it if there is evidence that water
has entered the crankcase.
(7) Engine valve chamber. Clean out engine valve chamber.

d. Barreries. Check the batteries for quantity and specific
gravity of electrolyte to be sure no water entered through the special
vent caps. This is of special importance should the vehicle have
been submerged in salt water.

¢. STarTER. Remove the pipe plug from the starter overruning
clutech housing, and drain water which may have accumulated. Do
not overlook replacing the plug.

f. DistrisuTor. Remove the plug located at the lower edge of
the distributor housing as a check to determine if any water has
entered the distributor. Use care not to lose the copper gasket.
Should any water show in the plug opening, it is advisable to remove
the distributor for cleaning the interior.

g. Evecrrical Connvections.  Check all connections for corrosion,
particularly the quick-disconnect type connections.

k. Fuer Sysrem., Clean all components of system (carburetor
bowl, fuel filter, pump, tank, lines, etc.) Change oil in air cleaner.
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CHAPTER 4

SHIPMENT AND LIMITED STORAGE AND
DESTRUCTION TO PREVENT ENEMY USE

Section |. SHIPMENT AND LIMITED STORAGE

250. Domestic Shipping Instructions

a. PreparatioN. When shipping the ¥%-ton 4 x 4 utility truck M38
(Willys-Overland) interstate or within the zone of interior, the officer
in charge of preparing the shipment will be responsible for furnishing
vehicles to the carriers for transport in a serviceable condition properly
cleaned, preserved, painted, lubricated, etc., as prescribed in SB 9—4.

Caution: Personnel withdrawing vehicles from a limited storage
status for domestic shipment must not remove preservatives other
than to insure that matériel is complete and serviceable, in which
case the preservative must be restored. The removal of preservatives
is the responsibility of depots, ports, or field installations (posts,
camps, and stations) receiving the shipments.

b. Army SrrpriNG DocumeNnTs. Prepare all Army shipping docu-
ments accompanying freight in accordance with TM 38-705.

251. Limited Storage Instructions

a. GENERAL.

(1) Vehicles received already processed for domestic shipment
as indicated on the Vehicle Processing Record Tag (DA
AGO Form 9-3), need not be reprocessed unless the inspec-
tion performed on receipt of vehicles reveals corrosion,
deterioration, ete.

(2) Completely process vehicle if the processing data recorded
on the tag indicates that vehicle has been rendered ineffec-
tive by operation, freight shipping damage, or upon receipt
of vehicles directly from manufacturing facilities.

(3) Vehicles to be prepared for limited storage must be given a
limited technical inspection and processed as preseribed in
SB 9-63. The results and classification of the vehicle will
be entered on DA AGO Form 461-5.

b. REcErvING INSPECTIONS.

(1) Report of vehicles received in a damaged condition or im-
properly prepared for shipment will be reported on DD Form
6 in accordance with SR 745-45-5.

198



(2) When vehicles are inactivated, they are to be placed in a
limited storage status for periods not to exceed 90 days.
Stand-by storage for periods in excess of 90 days will nor-
mally be handled by ordnance maintenance personnel only.

(3) Immediately upon receipt of vehicles, they must be inspected
and serviced as preseribed in chapter 2, section 1. Perform
a systematic inspection and replace or repair all missing or
broken parts. If repairs are beyond the scope of the unit
and the vehicle will be out of service for an appreciable length
of time, place vehicle in a limited storage status and attach
a tag to the vehicles specifying the repairs needed. The re-
port of these conditions will be submitted by the unit com-
mander for action by an ordnance maintenance unit.

c. IxspucTioNs During Storace. Perform a visual inspection pe-
riodically to determine general condition. If corrosion is found on any
part, remove the rust spots, clean, paint, and treat with the pre-
scribed preservatives.

Note. Touch-up painting will be in accordance with TM 9-2851,

d. REMOVAL FROM LIMITED STORAGE.

(1) If the vehicles are not shipped or issued upon expiration of
the limited storage period, vehicles may either be processed
for another limited storage period or be further treated for
stand-by storage (vehicles inactivated for periods in excess
of 90 days up to 3 years) by ordnance maintenance personnel.

(2) If vehicles to be shipped will reach their destination within
the scope of the limited storage period, they need not be
reprocessed upon removal from storage unless inspection
reveals it to be necessary according to anticipated in-transit
weather conditions.

Note. All used vehicles that are to be reissued to troops within the
continental limits of the United States will be inspected prior to ship-
ment to determine their serviceability in accordance with TB ORD 385.

(3) Deprocess vehicles when it has been ascertained that they
are to be placed into immediate service. Remove all rust-
preventive compounds and thoroughly lubricate as pre-
scribed in chapter 3, section II. Inspect and service vehicles
as prescribed in chapter 3, section I1I.

(4) Repair and/or replace all items tagged in accordance with
paragraph b(3) above.

¢. STorAGE Site. The preferred type of storage for vehicles is
under cover in open sheds or warchouses whenever possible. Where
it is found necessary to store vehicles outdoors, they must be protected
against the elements as prescribed in SB 9-47.
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fHZ=SIIN

/ 3 X 8 X 48-INCH PLANKS

WITH ENDS BEVELED

T e
AT B | | P | | | I {
CARS MUST 2 X 6 X 24-INCH CLEATS
REMAIN COUPLED SPACED TO SUIT (MAY BE

OMITTED TO FACILITATE CARRYING) RA PD 112611A

Figure 74. Construction of improvised spanning platforms.

Figure 75. Method of powering the towing cable.
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252. Loading the Vehicles for Rail Shipment

@. PREPARATION.

(1) When vehicles are shipped by rail, every precaution must be
taken to see that thev are properly loaded and securely fas-
tened and blocked to the floor of car. All “on vehicle maté-
riel” (OVM) will be thoroughly cleaned, preserved, packed
(boxed or crated), labeled, and securely stowed in or on the
vehicle during transit.

Caution. If matériel is equipped with steel tool boxes, all
padlocks and keys will be removed from the matériel in order
to prevent pilferage while matériel is in transit. Lids of steel
tool boxes will be secured by wiring the hasp to prevent
damage during shipment. Padlocks and keys will be pre-
served with preservative engine oil (grade 1) and wrapped in
greaseproof barrier material for domestic shipment. For
oversea shipment the item will be sealed in a waterproof-
greaseproof wrapping or bag. Locate all wrapped padlocks
and keys in the shipping container with the accessories.

(2) Prepare all vehicles for rail shipment in accordance with
paragraph 250a. In addition take the following precautions:

(a) Disconnect the battery to prevent its discharge by vandal-
ism or accident. This is accomplished by disconnecting
the positive lead, taping the end, and tying it back away
from the battery.

(b) Apply the hand brake and place the transmission in neutral
position after the vehicle has been finally spotted on the
freight car. Vehicles must be loaded on the car in such a
manner as to prevent the ear from earrying an unbalanced
load.

(e) Inerease tire pressure slightly higher than normal except
in cases where shipment is to be exposed to extremely hot
weather conditions.

b. Types or Cars. Instructions contained herein pertain to the
loading of vehicles on gondola cars (an open top car having fixed sides,
fixed or drop ends and solid bottom), and flatears (cars with wooden
floors laid over sills and without sides or ends but equipped with stake
pockets), and in boxcars (cars equipped with side or side and end
doors).

¢. METHOD OF LoapiNG VEHICLES ON FREIGHT CARS,

(1) Flatear loading.

(¢) When suitable hoisting equipment is not available for
loading vehicles on our subsequent unloading from a
flatcar, an end ramp must be used in cases where the
vehicle is not on a level with the flatcar deck. Vehicles
on a warehouse platform or loading dock can be pivoted
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over spanning platforms aboard a flatear spotted adjacent
to the platform, then again pivoted into lateral pesition
on the flatear.

(6) When unboxed vehicles must be loaded from ground level,
a ramp may be improvised ((4) below) by borrowing rail-
road ties normally found stacked in railroad yards and by
procuring necessary planking. An ideal end ramp is
shown in place in figure 73.

Note. Railroad ties alone, stacked without deek planking and
not securely anchored, provide a very unstable ramp and must be
rearranged upon each successive use. The torque action of the
wheels of self-propelled vehicles will tend to collect and collapse a
simple stack of railroad ties and should, therefore, not be attempted
except under conditions of extreme emergency.

(e) To load wvehicle, if the vehicle can be operated through no
interference from processing, drive it up ramp into position
on flatear; if the vehicle cannot be operated, tow it onto
the improvised apron at the base of the ramp and unhiteh.
Using a cable laid along the center line of the freight car
attached to vehicle, it is pivoted to point towards the
ramp and towed up ramp to its position on the flatcar.

Caution: Follow forward movement of vehicle
up ramp by chocking behind one or more wheels on the
ramp.

(d) Steel or wooden spanning platforms or bridges are used to
cover the gaps between cars. Flatcar brake wheels must
first be lowered to floor level to permit passage. A pair
of improvised spanning platforms is shown in plaece in
figure 74. These spanning platforms are moved along the
train by hand as the vehicle advances.

(e) The above method of train loading requires careful advance
planning as to the order of loading, so that vehicles are
arranged on each flatear under preseribed methods and
combinations.

(f) For powering the towing cable, a vehicle with winch is
spotted at right angles to the train (fig. 75), located at
about the third or fourth flatcar to facilitate signaling
and because of cable length limits. A single-sheave
snatch block located between cars on the train center line
will provide the necessary lateral pull. Vehicles passing
this point can be towed by a vehicle on the ground with
personnel guiding its passage. A long tow cable from the
towing vehicle will lessen the tendency of the vehicle to
stray from the center line of the train.

Note. The snateh block fastening chain must be lashed to an
adjacent solidly fixed objeet to offset the cross pull of the powered
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wineh (fig. 75). Snatch block movement is allowed for low front
winches and high rear (wrecker) winches.
(2) Gondola car loading.

(a) Fixed-end type gondola cars may only be loaded when
hoisting facilities are available for initial loading at desti-
nation. Hopper- or drop-bottom gondola cars are not to
be used for shipments of unboxed vehicles without false
flooring and hoisting facilities.

(b) Drop-end gondola cars may be loaded exactly as deseribed
for flatcars ((1) above). Height of fixed sides is imma-
terial. Vehicles may progress through a gondola car by
passing over the two inwardly dropped ends and over
spanning platforms. Vehicles selected to remain in a
gondola car are first moved to the closed end of the car,
then spread out for blocking after the remaining end is
closed and latched.

Note. Do not block vehicle flush against ends of gondola cars,
When ordering gondola cars, specify inside width required as some
may be received with gussets along the inner sides which affect
clearance,

(3) Boxcar loading.
(a) End-door type boxcars are spotted with the door end
toward the ramp and loaded as deseribed for flatears
((1) above) except that loading must be accomplished by
pushing the vehicle or towing by ecable and block through
the side door (fig. 75). 2

Note. When ordering end-door boxcars, it must be remembered that
some automobile boxcars may be received with an overhead built-in
rack which affects inside height ealeulations. Specify inside height
required. Keep open end-doors clear of traffic on adjacent tracks.

(b) Side-door boxears are provided with either single or double
rolling doors at each side and must be loaded from a plat-
form of about the same level as the boxcar floor or from an
adjacent flatcar. Automobile cars of this type have large
side-door openings and present less difficulty in loading,
however, ordinary boxears may require the use of roller
automobile jacks to maneuver the vehicle into place.
Steel plates or spanning platforms must be used to bridge
the gap between platform and car (fig. 74).

Note. In emergeney when no roller-jacks are available, the vehicle
may be moved sideways by means of an ordinary jack canted against
the axle from the floor. Wetting both the floor of the car and the
bridging will reduee the friction of the tires.

(4) Loading ramp.

(@) A ramp for end loading of vehicles on open-top freight cars
may be improvised when no permanent ramps or hoisting
facilities are available. An ideal ramp suitable for the




loading of most ordnance items is shown in figure 73.
Length of planking must be determined with consideration
to under-chassis clearance, in order to clear the hump at
upper end of ramp.

Caution: Personnel guiding the wvehicle up the
ramp must exercise care when working close to the ramp
planking.

(b) The flatcar bearing the ramp must be securely blocked
against rolling, particularly when the car brakes are not
applied as in train loading. Successive cars must remain
coupled and beadditionally chocked at several pointsalong
the train when ground towing of vehicles aboard the train
is being effected.

(¢) Whenever the freight cars are not on an isolated track or
blocked siding, each end approach to the train must be
placarded (blue flag or light) to advise that men are at
work and that the siding may not be entered beyond those
points.

(d) Upon completion of the loading operation, the ramp planks
and bridging devices should be loaded on the train for use
in unloading operations. Random sizes of timbers used
in building the approach apron up to rail level should be
included. All materials should be securely fastened to the
car floors after vehicles are blocked in place, and entered
upon the bill of lading (B/L). Railroad ties borrowed for
the operation need not be forwarded to the unloading
point unless specifically required and only with the
consent of the owner.

d. Loaping RuLes. For general loading rules pertaining to rail
shipment of ordnance vehicles, refer to TB 9-0OSSC-G.

Warning: The height and width of vehicle when prepared for
rail transportation must not exceed the limitations indicated by the
loading table as prescribed in section II, AR 700-105. Whenever
possible local transportation officers must be consulted about the
limitations of the particular railroad lines to be used for the movement
to avoid delays, danger, or damage to equipment.

953. Blocking the Vehicles for Rail Shipment

a. GexeraL. All blocking instructions specified herein are mini-
mum and are in accordance with Association of American Railroads
“Rules Governing the Loading of Commodities on Open Top Cars.”
Additional blocking may be added as required at the discretion of the
officer-in-charge. Double-headed nails may be used if available,
except in the lower piece of two-piece cleats. All item reference
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Figure 77. Cutting chock blocks from timbers.

letters given below refer to the details and locations as shown in figure
76. :

Note. Any loading methods or instructions developed by any source which
appear in conflict with this publication or existing loading rules of the carriers,
must be submitted to the Chief of Ordnance, Washington 25, D. C., for approval.

b. Brake Waeer Crearance “A.” Load vehicles on cars with a
minimum clearance of at least four inches below and six inches above,
behind, and to each side of the brake wheel (fiz. 76). Increase clear-
ance as much as is consistent with proper location of load.

¢. Crock Brocks “B” (6 x 8 x 24 v, F1¢ 77, Four REQUIRED
pER VEHICLE). Locate the 45° surface of the chock block against the
front of each front wheel and against the rear of each rear wheel.
Nail the heel of the chock blocks to the floor of the car with three
fortypenny nails. Toenail the sides of the chock blocks to car floor
with two fortypenny nails.

d. Cusaroning Mareriar “C.” Locate suitable cushioning ma-
terial such as waterproof paper, burlap, ete. between tires and cleats.
The cushioning material must protrude beyond cleats on car floor and
above cleats against tire.

e. Insipe Froor Sipe CrLeats “D" (2 x 4 x 30 1v,, Two REQUIRED
Berweex Eaca Pair or ApjoiNing InsipE WHEELS). Locatecushion-
ing material “C" against tires and place lower cleats “D”" between
tires on car floor. Nail to car floor with four thirtypenny nails.
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Nail upper cleat to lower clear “D” and car floor with four fortypenny
nails.

f. Froor Smpe CrEats “E” (2 x 4 x 30 1v., Two PER WHEEL
Requirep). Locate cushioning material “C** on car floor and against
tires. Place lower cleat against tires and nail to car floor with four
thirtypenny nails. Nail upper cleat to lower cleat and car floor with
four fortypenny nails.

g. Bopy Strarring “F” (Coxsisting oF Two Stranps No. 3
Gace Brack ANNeaLep Wike). Twist together two strands of wire
of length desired to form a cable. Insert one end of cable through the
right rear bumper extending end to a point beyond half the distance
to stake pocket. Form a 6-inch loop in end twisting wires tightly
around cable. Insert other end of cable through a stake pocket
rearward of vehicle and bring end through the 6-inch loop hand tight,
forming another loop. Insert a tightening tool in one of the loops.
Place a random length 2 x 2-inch block between cables. Using
tightening tool, twist-tie cables just taut enough to take up all slack.
Keep random length block in place between cables to retain aperture
for subsequent tightening operation if necessary. Repeat operation
for forming strapping for left rear bumper, however, instead of in-
serting free end through a stake pocket place it around a cleat “G”
on center of floor of car. Nail cleat to car floor with fortypenny
nails. Repeat operation for adjoining vehicle strapping outside of
vehicle to a stake pocket and inside to cleat “G.” Repeat strapping
for front of vehicle.

Note. The above method of blocking will be limited to loading on flatears over
ten feet in width and 50 feet in length. For boxear and gondola car loading and
blocking, number of vehicles per freight car will be limited by the inside length
and width of freight cars. Where stake pockets cannot be used for strapping,
floor cleats will be substituted.

254. Oversea Shipment

a. InspEcTION STANDARDS. All used vehieles destined for oversea
use will be inspected prior to shipment to determine their service-
ability in accordance with standards given in TB ORD 385.

b. PreparaTION FOR SHIPMENT TO Ports. All vehicles destined to
ports of embarkation for oversea shipment that have already been
processed for domestic shipment (par. 250) will be further processed
in accordance with SB 9-4.

Note. Ports of embarkation will supplement any necessary or previously
omitted processing upon receipt of vehicle,
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Section |l. DESTRUCTION OF MATERIEL TO PREVENT
ENEMY USE
255. General

a. Destruction of the vehicle when subject to capture or abandon-
ment in the combat zone, will be undertaken by the using arm only
when, in the judgment of the unit commander, such action is necessary
in accordance with orders of, or policy established by, the army
commander,

b. The information which follows is for guidance only. Certain of
the procedures outlined require the use of explosives and incendiary
grenades which normally may not be authorized items for the vehicle.
The issue of these and related materials, and the conditions under
which destruction will be effected, are command decisions in each
case, according to the tactical situation. Of the several means of
destruction, those most generally applicable are—

Mechanical —Requires ax, pick mattock, sledge, crowbar, or
similar implement.
Burning—Requires gasoline, oil, incendiary grenades, or other
inflammables.
Demolition—Requires suitable explosives or ammunition.
Gunfire—Inecludes artillery, machine guns, rifles using rifle
grenades, and launchers using antitank rockets.
Under some circumstances hand grenades may
be used.
In general, destruction of essential parts, followed by burning, will
usually be sufficient to render the matériel useless. However, selection
of the particular method of destruction requires imagination and
resourcefulness in the utilization of the facilities at hand under the
existing conditions. Time is usually critical.

e. If destruction to prevent enemy use is resorted to, the matériel
must be so badly damaged that it cannot be restored to a usable
condition in the combat zone either by repair or cannibalization.
Adequate destruction requires that all parts essential to the operation
of the matériel, including essential spare parts, be destroyed or dam-
aged beyond repair. However, when lack of time and personnel
prevents destruction of all parts, priority is given to the destruction
of those parts most difficult to replace. Equally important, the same
essential parts must be destroyed on all like matériel so that the enemy
cannot construct one complete unit from several damaged ones.

d. If destruction is directed, due consideration should be given to—

(1) Selection of a point of destruction that will cause greatest
obstruction to enemy movement and also prevent hazard
to friendly troops from fragments or ricocheting projectiles
which may occur incidental to the destruction.

(2) Observance of appropriate safety precautions.
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256. Destruction of the 1/4-Ton 4 X 4 Utility Truck, M38

a. Meraop No. 1—sy Burnive.
(1) Remove and empty portable fire extinguishers.

(2) Puncture fuel tank as near the bottom as possible, collecting

gasoline for use as outlined in (6) below.,

(3) Using an ax, pick, sledge, or other heavy implement, smash

all vital elements such as distributor, carburetor, generator,
ignition coil, fuel pump, spark plugs, air cleaner, lights,
instruments, and controls. If time permits, and a sufficiently
heavy implement is available, smash the engine cylinder
block and head, erankecase, and transmission.

(4) Slash tires. If tires are inflated, exercise care to prevent

injury should the tire blow out while being slashed. When-
ever practicable, it is usually preferable to deflate tires
before slashing.

(5) Explosive ammunition, if present, should be removed from

packing or other protective material. Place ammunition in
and about the vehicle so that it will be fully exposed to the
fire and in such locations that the greatest damage will
result from its detonation. Remove any safety devices
from ammunition.

(6) Pour gasoline and oil in and over the entire vehicle—ignite

and take cover. Elapsed time: about 6 minutes.

b. MeTHOD No. 2——Wirte Demorrtion MATERIALS.
(1) Remove and empty portable fire extinguishers.
(2) Puncture fuel tank.

(3) Prepare two 2-pound charges of EXPLOSIVE, TNT (two

1-1b blocks or equivalent per charge). Set the charges as
follows:

(a) One charge on top of the clutch housing.

(b) The second charge as low on the left side of the engine as
possible. Connect the two charges for simultaneous deto-
nation with detonating cord. Provide for dual priming
to minimize the possibility of a misfire. For priming,
either a nonelectric blasting cap crimped to at least 5 feet
of safety fuse (safety fuse burns at the rate of 1 foot in
30 te 45 seconds—test before using) or an electric blasting
cap and firing wire may be used. If a nonelectric blasting
cap and safety fuse are used, the fuse should be sufficiently
long and so positioned that it may be ignited from the
outside of the vehicle since gasoline from-the punctured
fuel tank may be exploded prematurely by the burning fuse.

(4) Destroy the tires by placing an incendiary grenade under all

tires including the spare, exercising care to prevent prema-
ture ignition of gasoline or its vapor by the burning grenades.



(5) Detonate the charges. If primed with nonelectric cap and
safety fuse, ignite and take cover; if primed with electric
blasting cap, take cover before firing the charges.

Caution: Cover must be taken without delay since a pre-
mature explosion of the charges may be caused by the incen-
diary fires. Elapsed time: about 6 minutes.

Caution: Due consideration should be given to the highly
inflammable nature of gasoline and its vapor. Carelessness
in its use may result in painful burns.

¢. MetHOD No. 3—BY GUNFIRE.

(1) Remove and empty portable fire extinguishers.

(2) Puncture fuel tank.

(3) Destroy the tires as in method No. 1 (above).

(4) Destroy the vehicle by gunfire using artillery, machine guns,
rifles using rifle grenades, or launchers using antitank rockets.
Fire on the vehicle aiming at the engine, axles, wheels, and
body. Although one well-placed direct hit may destroy the
vehicle, several hits are usually required for complete de-
struction unless an intense fire is started, in which case the
vehicle may be considered destroyed. Elapsed time: about
6 minutes.

Caution: Firing at ranges of 500 yards or less should be
from cover.
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APPENDIX
REFERENCES

1. Publications Indexes

The following publication indexes and lists of current issue should be
consulted frequently for latest changes or 1evisions of references given
in this appendix and for new publications relating to material covered
in this manual:

a. Index of administrative publications_____ __________ SR 310-20-5
b. Index of Army motion pictures and film strips_______________ SR 110-1-1
¢. Index of Army training publications_______________________ SR 310-20-3

. Index of blank forms and Army personnel classification tests. SR 310-20-6

e. Index of technical manuals, technical regulations, technical bulletins, supply
bulletins, lubrications orders, modification work orders, tables of organization and
equipment, reduction tables, tables of allowances, tables of organization, tables of

=9

equipment, and tables of basic allowanees_________________ SR 310-20-4
J. Introduction and index (supply catalogs)________________ ORD 1
PR T e S SR L N SR e T FM 21-8

2. Supply Catalogs

The following catalogs of the Department of the Army Supply
Catalog pertain to this material:

@. AMMUNITION,
Land mines and fuzes, demolition material, and ammunition for simulated artillery

T e = N R R N S e (Sl L ... ORD 11 SNL R-7
b. MAINTENANCE AND REPAIR.
Antifriction bearings and related items_______ ORD 5 SNL H-12
Cleaners, preservatives, lubricants, recoil fluids, special oils, and related mainte-
T S T T e vy S R e o 0 e G e ORD 3 8NL K-1
e ORD 5 SNL H-4
Bhtotrioa) Fandupentals - U TR S BG Sl T F A TM 1-455
Items of soldering, metallizing, brazing and welding materials: Cases and related
O . e e i e ORD 3 SNL K-2
Lubricating equipment, accessories and related dispensers___ ORD (¥) SNL K-3
Miscellsneous hardware. ... .- _____ . - -~ ORD 5 SNL. H-2
GG R e S SX R (i [ et rah e ORD 5 SNL H-13
apeabd hole- BARl. .~ o L O RS e ORD 5 SNL H-6
L I 7 e S . T e ORD 5 SNL H-1
Tool-sets (common), specialists’ and organizational.__ ORD 6 SNL G-27, Sec 2
Tool-sets (special), motor vehicles_ _________________ ORD 6 SNL G-27, Sec 1

{*) Bee ORD 1, Introduction and Index, for published catalogs of the ordnance section of the Department
of the Army Supply Catalog.
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3. Explanatory Publications

The following explanatory publications contain information perti-
nent to this material and associated equipment.

a@. AMMUNITION.
ERT T o Yt e SES TS e bl DI Lt TM™ 9-1900
Explostvos and demmolition .-« oo ocommsniramrnsescsnsseeessonaaea FM 5-25
Regulations for firing ammunition for training, target practice, and combat
SR 385-310-1
b. CAMOUFLAGE.
B TR e s e R e R i e S et TM 5-267
Camouliage. basiopriveiples_ . ____________ __. - ‘- ___ FM 5-20
Camouflage materials and manufacturing techniques____ FM 5-20H
Cantoulinge of vehiolee.— . - . .. . .~ . FM 5-20B

¢. DECONTAMINATION.
BT R fre oo ¢ el et e S g e ety IR g O IR s e L e G,

Decontamination procedures._ .. .. . . _________________ ceeeeewe 3B 552
Defense against chemical attaek_ .. ___ . . . ______ FM 21-40
Miscellaneous gas protective equipment._ .. _______________________ TM 3-290
d. GENBRAL.,
N T e T el s e S LS e e e = L TM 10-565
Automotive power transmission units__ _________________________ TM 10-585
Chassis. body, and traflerwnits_ _ - - ___-.________________________ TM 10-560
TR AR e e e e S e e .. --- 8B 9-19
Conventional signs, military symbola and abbreviations_.________ __ FM 21-30
Cooling systems: Vehicles and powered ground equipment_______ TM 9-2858
Dictionary of United States Army terms______ SR 320-5-1
Driver selections, training, and supervision, wheeled vehicles. TM 21-300
g o it u el S el S e NS e TM™ 21-305
Eiwtmd fopsoltiess. - . FM 21-11
foamantombavetion: - . - - . - - o TM 10-550
Generglealety manual- - - . . . e oo TM 20-350
General supply: Winterization equipment for automotive matériel____ SB 9-16
Inspection of ordnance material .________ e e e e TM 9-1100
Military vehicles. . ___ __ M S e e e St e e TM 9-2800
L A Ty e e e e e FM 25-10
TR T e e e s e e e e e AR 700-105
R TR e T e R R S SIS e T e SR e FM 70-10
Operations in snow and extremeecold_____________________________ FM 70-15
Passage of obstacles other than mine fields______ TM 5-220
Precautions in handling gasoline_ . _ __ ____ ______________________ AR 850-20
Prineciples of automotive vehieles_______________________________ TM 9-2700
Registration of motor vehieles . _______ _ ____ . AR 850-10
Storage batteries, lead-acid type_._____________ ot i e Sy TM 9-2857
e. MAINTENANCE AND REPAIR.

» Basic maintenance manual . .. _ _ . ________ . ... TM 38-650
Cleaning, preserving, sealing and related matena!s issued for ordnance matériel
TM 9-850

Hand, measuring, and power tools_________ . ______________. TM 10-590
Instruetion guide: Care and maintenance of ball and roller bearings. . TM 37-265
Tt e AR e e T R R S e e S A e TM 9-2835
Maintenance and care of hand t,ou!s _____________________________ TM 9-867
Maintenance and care of pneumatic tires and rubber threads______ T™ 31-200
Modification of ordnance matériel . ________________________________ 8B 9-38



Motor vehicle inspection and preventive maintenance services.____ TM 37-2810

Painting instructions for field wee.._ . _____.___________________ TM 9-2851
Preparation of ordnance matériel for deep water fording_._ . ______ TM 9-2853
Preventive maintenance of electric motors and generators. . _ . __ TM 55-405
Reclamation of parts from general purpose-type vehicles_ ____________ SB 9-62
f. SHIPMENT AND LiMITED STORAGE.
Army marking direotive_._______________ __________________._... TM 38414
Arvay ahipning doevmment. . el TM 38-705
Instruction guide, ordnance packaging and shipping (posts, camps, and sta-
TRy e LN e e e o R e e TM 9-2854
Ordnance storage and shipment chart—Group G._.____________ TB 9-088C-G
Preparation of unboxed ordnance matériel for shipment_______________ SB 9-4
Protection of ordnance matériel in openstorage_ . ___________________ SB 9-47
Shipment of supplies and equipment___.________________________ SR 745-45-5
Standards for overseas shipment and domestic issue.__________________ SB 9-2

Storage, inspection and issue of unboxed serviceable motor vehicles; preparation
of unserviceable vehicles for storage; and deprocessing of matériel prior to
T e e S O S S e i e N e L D SB 9-63
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Hand-brake lever and linkage_
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Carburetor controls and linkage:
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Controls, description:
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Destruction of matériel to prevent enemy use . e
Dimmer switch:

p i RS e G G e S S e A Al

Distributor and ignition coil membly

Adiaiianent. .- - o SR S
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Valve-clearance adjustment.__ ___________ . ___________ 70 93
Equipment. (See Tools and equipment.)
Exhaust pipes:
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Exhaust system, deseription_ - _ ___________________________ 126 112

Fan and drive belts:
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Field report of accidents.________________________ . e 2 2
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Removal ____ . __________ S e e 166 137
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Loading and blocking truck for shipment:
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e S e
Cushiopipg st . _ - -~ ____

RO e G o . o e i e =
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e e S
Method of loading. . ...~ . __._

Sl L e e e S et S TR

Ry oo s
Wheel sideclete. .. . . o e,
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Lubrication:

Points of application.___ . ___ _-__.____. ______
Reportaand records. - .- - - . .. ... ..

Under unusual eonditions______________________

Maintenance:
Preventive services:

G aneRton . ooy o e

P AT T e e S .

Before operation .. _____________ e e
By driver or operator (table IT) _ . _________________
By organizational maintenance mechanies_ ___ ______
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Maintenance operations (table IT) ___________ _____
O s e i e s
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Hoad test (table 110y __ . ______  _  ___ _____ T
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(See also under specific items.)
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Removal . ___________.
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Name plates: Faragreph
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R U L L oy i e 72 and preface

Oil pressure gage
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Operating the truck:
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FE G e L L T L e e 25
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T T e e e R R S e e 25
Preventive maintenanes. oo oo e 4042
e e e et e e 2
L e A R e D T oA S LI e sy 2
T T e = e N 1 T [ Y I e 25
Startingtheengine-— - - . 24
SIE T S Bl B R rttl Bl P e W O Sulm. i O e 25
Bl e e e e T R e 26
Operation under unusual conditions:
Battery maintenance in cold weather____ ______________ 245
Cold weather maintenanee____________________________ 242
R L s T Y 28
Cooling system in cold weather. _______________________ 244
PDeapawaiertording. . 33
Eelectrical system in cold weather_________ ___________ 246
Txtrame coldwenthar. . .. .o - Lo o icieaoaaas 28-243
I i e o I N Sl FE RN I ML B L R v 30-248
In mud, snow, ice, sand, and flood . ... _______________ 31
Lubrieation in cold weather___ __________.____________ 38
Miscellaneous maintenance in cold weather_____________ 243
Winterisationequipment_ . __ ... __ . _______ .. ..o 28-247

AR LA e S e e T e S e : 39

Panel lights:

T T TR N L e W B8 e e S Xl I L o e Sl 223
B e e e e 223
Description_______ =i e — 216

Pedal, description:
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B e 141

Pitman arm:

177 P R TS e B S el e e ey M [ 192
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Plates, name. (See Name plates.)

Power plant:
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Removal ... ____. AE=N 1 PR N el - Pt Tal 2 S
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Power-take-off: Paragraph  Page
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Preventive maintenance. (See Maintenance.)

Propeller shaft:
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T AR o e e = s e 154-155 131

ey T NSNS T = O 129-131 113

Radiator:

T T e s e e e R PP NS B e 134 117
Installation.._ . ____. e DA TR o e 130 114
Removal. ... __ X ER iy B8 G 131 114

Radio receptacle:
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Description_____________.. S B S 194 157
Installation_ N L S 202 166
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Radio suppression:
2T L e S S S O e e 212 170
Purpose______ T Tl Proai e o e e = 211 170

Rear axles:

Inkkaliateon. . ..o Lo Ll L " S T« S el P 5 = 175 139
DT Ty | e e e i e e e el e 175 139

;T RS GRS S S I N S N 168 137
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Sending units:

T R R e S M B AR e R 229 180
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Bervice-brakepedal . _ - _____ . __ . T L
Service upon receipt of material:

Correction of deficiencies______ . N e SRS 7 8
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E L O e N POy f 8
Shipping: instruction plates. . ____ . . __._.. 4 3
Shipping instruetions:

Army shipping documents________ b e T e 250 198

Preparation forshipping____ - ... 250 198

Removal of preservatives_.______ RIE b L M 250 198
Shock absorbers:
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Slave-battery receptacle:

Spark plugs:
P T O S e e O N L o S ot g A =
Installation__ . __ S e e e e

e b e e e A S S B AR )
L T R S e U R S SIS
R O S o o e S e
Starter. (See Starting system.)
Starting system:
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Stop-light switch:
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Tail pipe:
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Temperature gage: Paragraph  Page
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T e e e e e e 205 167
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Y I s b e A s s i e o e e e e i 205 167
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Trouble shooting:
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